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Materials and Methods

All commercial materials (Alfa Aesar, Aladdin, J&K Chemical LTD.) were used
without further purification. All solvents were analytical grade. The "H-NMR and "*C-
NMR spectra were recorded on a Bruker 400 MHz spectrometer in CDCl3 using TMS
or solvent peak as a standard. All C-NMR spectra were recorded with complete
proton decoupling. Low-resolution mass spectral analyses were performed with a
Waters AQUITY UPLC™/MS. All reactions were carried out in oven-dried sealed
tube. Analytical TLC was performed on Yantai Chemical Industry Research Institute
silica gel 60 F254 plates and flash column chromatography was performed on
Qingdao Haiyang Chemical Co. Ltd silica gel 60 (200-300 mesh). The rotavapor was
BUCHI’s Rotavapor R-3. Aryl ketones were commercially available or easily
synthesized from acyl chlorides and Grignard reagents or from Friedel-Crafts
reaction.

I General procedure for ruthenium and rhodium catalyzed ortho hydroxylation
of aryl ketones

To a 15ml sealed-tube were added ketone (1.0 equiv), oxidants PhI(OAc),,
K,S,05 or Selectfluor (2.0 equiv), [Ru(p-cymene)Cly], or Rhy(OAc)s (0.025 equiv),
TFAA (0.6 ml) and TFA (1.4ml). The tube was sealed and heated at 50°C or 80 °C.
The reaction was monitored by TLC (petroleum ether: toluene = 3:1). After
completion of the reaction, dichloromethane was added to dilute the reaction mixture
and saturated aqueous NaHCO; was added to neutralize TFA and TFAA. Then the
organic layer was dried over anhydrous Na,SO4 and concentrated on rotavapor under
reduced pressure. Finally, the residue was purified by silica gel column
chromatography to give the desired product.

For Rhy(OAc)s, 5% of catalyst was used. Selectfluor is the best oxidant for
Rhy(OAC),.

II Procedure for preliminary mechanism study
1. Intramolecular Experiments

D O D 0 OH 0O

@)H< [Ru(p-cymene)Cl],, PhI(OAC), _ Cﬁ* .
TFA/TFAA, 50 °C, 2h OH

To a 15ml sealed-tube were added 2°-deuterio-2,2-dimethylpropiophenone (24mg,
0.15mmol), PhI(OAc); (100mg, 0.30 mmol), [Ru(p-cymene)Cl;], (2mg, 0.0038mmol),
TFAA (0.6 ml) and TFA (1.4 ml). The tube was sealed and heated at 50 °C for 2h. The
reaction mixture was cooled to room temperature. Then dichloromethane was added
to dilute the reaction mixture and saturated aqueous NaHCO; was added to neutralize
TFA and TFAA. The organic layer was dried over anhydrous Na,SO4 and
concentrated on rotavapor under reduced pressure. The residue was eluted with DCM

through a short pad of silica gel. Then the clear solution was concentrated on
rotavapor under reduced pressure. 'H-NMR shows ky/kp= 2.7:1.
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D O D O OH OH O
D Rhy(OAc),, Selectfluor D + D
L0 - L0
D D TFA/TFAA, 80°C, 1h D D D D
D D D

To a 15ml sealed-tube were added benzophenone — d5 (19mg, 0.10mmol), Selecfluor
(71mg, 0.20 mmol), Rhy(OAc)s (2mg, 0.005mmol), TFAA (0.2 ml) and TFA (1.8 ml).
The tube was sealed and heated at 80 °C for 1h. The reaction mixture was cooled to
room temperature. Then dichloromethane was added to dilute the reaction mixture
and saturated aqueous NaHCO; was added to neutralize TFA and TFAA. The organic
layer was dried over anhydrous Na,SO4 and concentrated on rotavapor under reduced
pressure. The residue was eluted with DCM through a short pad of silica gel. Then the
clear solution was concentrated on rotavapor under reduced pressure. 'H-NMR shows
kH/kD: 2.1:1.

Il Further transformations of 2-hydroxy aromatic ketones
1. Synthesis of 9H-xanthen-9-one

OH O F
K,COs, acetone
>
50°C, 4h 0

To a 15ml sealed-tube were added (2-fluorophenyl)(2-hydroxyphenyl)methanone
(33 mg, 1 equiv), K,COs (42 mg, 2 equiv) and 2ml of acetone at room temperature.
The tube was sealed and heated at 50 °C for 4h.Then the resulting mixture was
allowed to cool to room temperature and extracted with CH,Cl,. The organic layer
was dried over anhydrous Na,SOs and concentrated on rotavapor under reduced
pressure. Finally, the residue was purified by silica gel column chromatography to
give the desired product ( 38 ) in 98% (29 mg, white solid) yield.

OH O F
K,CO3, acetone
E 50°C, 4h F 0}

To a 15ml sealed-tube were added (4-fluoro-2-hydroxyphenyl)(2-fluorophenyl) M-
ethanone (47 mg, 1 equiv), K,COs (55 mg, 2 equiv) and 2ml of acetone at room
temperature. The tube was sealed and heated at 50 °C for 4h.Then the resulting mixtu-
re was allowed to cool to room temperature and extracted with CH,Cl,. The organic
layer was dried over anhydrous Na,SO4 and concentrated on rotavapor under reduced
pressure. Finally, the residue was purified by silica gel column chromatography to
give the desired product compound ( 39 ) in 93% (40 mg, white solid) yield.

2. Synthesis of (6-chloro-3-(4-chlorophenyl)benzofuran-2-yl)(phenyl)methanone
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K2CO3, MeCN
+ Br
O O \)k@ reflux, 16h
Cl Cl

To a solution of (4-chloro-2-hydroxyphenyl)(4-chlorophenyl)methanone (80 mg,
0.30 mmol) in CH3CN (5 mL) was added K,CO; (124 mg, 0.90 mmol) and 2-bromo
acetophenone (72 mg, 0.36 mmol) and the mixture refluxed for 16 h. The solvents
were removed under reduced pressure and the residue dissolved in EtOAc and washed
with water. The organic layer was dried over MgSQy,, concentrated, and the residue
was purified by column chromatography on silica gel (hexane/EtOAc: 20/1) to give
(6-chloro-3-(4-chlorophenyl)benzofuran-2-yl)(phenyl)methanone ( 36 ) in 95% (104
mg, pale yellow solid) yield.

IV Drug modification: Hydroxylation of Fenofibrate

O OH
o cl O%(OY
(@]
o [Ru(p-cymene)Cl,],, K,S,04
cl o) T/ >

o TFA/TFAA, 80°C, 5h
OH O OH
c|o><ffoj/
0

To a 15ml sealed-tube were added Fenofibrate (73mg, 0.20mmol), K,S,05 (108mg,
0.40 mmol), [Ru(p-cymene)Cl,], (3.1mg, 0.005mmol), TFAA (0.6 ml) and TFA (1.4
ml). The tube was sealed and heated at 80 °C for 5h. The reaction mixture was cooled
to room temperature. Then dichloromethane was added to dilute the reaction mixture
and saturated aqueous NaHCO; was added to neutralize TFA and TFAA. Then the
organic layer was dried over anhydrous Na,SO4 and concentrated on rotavapor under
reduced pressure. Finally, the residue was purified by silica gel column
chromatography (Petroleum ether: Ethylacetate = 200:1) to give a mixture of
Mono-OH- Fenofibrate ( 41a ) and Di-OH- Fenofibrate ( 41b ) (41.3mg, yellow oil)
in 54% yield. '"H-NMR shows the ratio is 1:0.55. Mono-OH- Fenofibrate ( 41a )
LRMS (ESI) caled for CyH»ClOs [M+H]": 377.11, found 377.04; Di-OH-
Fenofibrate ( 41b ) LRMS (ESI) calcd for C50H»,ClOs [M+H]": 393.10, found 393.03;

Data of products
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SRS (J
(2a) (2b)

(2-Chlorophenyl)(2-hydroxyphenyl)methanone ( 2a )
(2-Chloro-6-hydroxyphenyl)(2-hydroxyphenyl)methanone (2b)

1) Small-scale

Following the general procedure [, 2-chlorobenzophenone (44 mg, 0.20 mmol),
PhI(OAc),; (129 mg, 0.40 mmol), [Ru(p-cymene)CL], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 3h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1). Finally, compound ( 2a ) (34 mg,
yellow oil) was isolated in 72% yield.

2) One-gram-scale

Following the general procedure I , 2-chlorobenzophenone (lg, 4.6 mmol),
PhI(OAc), (2.2 g, 6.9 mmol), [Ru(p-cymene)Cl;], (28.3 mg, 0.046 mmol), 12ml
TFA and 18ml TFAA were used. The reaction mixture was stirred at 80 °C for 14h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1 or Petroleum ether: Ethylacetate =
100:1 ). Finally, compound ( 2a ) (606 mg, yellow oil) and compound ( 2b ) (178 mg,
yellow solid) were isolated in 56% and 15% yield respectively.

3) Two-gram-scale

Following the general procedure I , 2-chlorobenzophenone (2g, 9.2 mmol),
PhI(OAc), (4.5 g, 13.6 mmol), [Ru(p-cymene)Cl,], (56.5 mg, 0.092 mmol), 12ml
TFA and 18ml TFAA were used. The reaction mixture was stirred at 80 °C for 14h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1 or Petroleum ether: Ethylacetate =
100:1 ). Finally, compound ( 2a) ( 1.2 g, yellow oil) and compound ( 2b ) (548 mg,
yellow solid) were isolated in 56% and 24% yield respectively.

Cl O OH

(2a)
(2-Chlorophenyl)(2-hydroxyphenyl)methanone ( 2a )
'H-NMR (400 MHz, CDCl3) & (ppm) 11.95 (s, 1H), 7.53 — 7.34 (m, 5H), 7.25 (d, J =
8.44 Hz, 1H), 7.07 (d, J = 8.44 Hz, 1H), 6.83 (t, J = 7.60 Hz, 1H); *C-NMR (100
MHz, CDCl3) § (ppm) 200.7, 163.4, 137.5, 137.3, 133.7, 131.4, 131.0, 130.2, 128.7,
126.9, 119.5, 119.3, 118.5; LRMS (ESI) calcd for C;3H;oCl0, [M+H]": 233.04, found
232.97
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OH O OH
li cl 'i
(2b)

(2-Chloro-6-hydroxyphenyl)(2-hydroxyphenyl)methanone (2b)

'H-NMR (400 MHz, CDCl3) & (ppm) 11.73 (s, 1H), 7.51 (t, J = 8.16 Hz, 1H), 7.35 (d,
J=28.00 Hz, 1H), 7.29 (t, J = 8.16 Hz, 1H), 7.06 — 7.03 (m, 2H), 6.88 — 6.83 (m, 2H),
6.16 (s, 1H); "C-NMR (100 MHz, CDCls) § (ppm) 200.0, 163.0, 154.7, 137.5, 133.2,
131.97, 131.93, 1244, 122.1, 120.0, 119.4, 118.4, 115.4; HRMS (ESI) calcd for
C13HoCl05 [M+H]": 249.0313, found 249.0315

O OH OH O OH
(3a) (3b)

2-Hydroxybenzophenone ( 3a)

2, 2'-Dihydroxybenzophenone ( 3b)

1) [Ru(p-cymene)Cl ],

Following the general procedure I, benzophenone (36.4 mg, 0.20 mmol), K;,S,0g
(108 mg, 0.40 mmol), [Ru(p-cymene)Cl;]; (3.1 mg, 0.005 mmol), 1.4 ml TFA and
0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 3h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1). Finally, compound ( 3a ) (25 mg,
yellow oil) and compound ( 3b ) (13 mg, yellow solid) were isolated in 62% yield and
31% yield respectively.

2) Rhy(OAc)4

5% Rhy(OAc)s, 1.1eq. of Selectfluor, 1.8ml TFA and 0.2ml TFAA were used. The
reaction mixture were stirred at 70 °C for 10h. Compound ( 3a ) was isolated in 62%
yield.

O OH

(3a)
2-Hydroxybenzophenone ( 3a)
'H-NMR (400 MHz, CDCl3) & (ppm) 12.03 (s, 1H), 7.68 (d, J = 7.08 Hz, 2H), 7.61 —
7.57 (m, 2H), 7.50 (m, 3H), 7.07 (d, J = 8.36 Hz, 1H), 6.87 (t, J = 7.96 Hz, 1H);
C-NMR (100 MHz, CDCl3) § (ppm) 201.8, 163.4, 138.1, 136.5, 133.8, 132.1, 129.3,
128.5, 119.3, 118.8, 118.6; LRMS (ESI) calcd for C;3H;;0, [M+H]": 199.08, found
199.02;
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OH O OH

(3b)
2, 2'-Dihydroxybenzophenone ( 3b)
'H-NMR (400 MHz, CDCls) & (ppm) 10.59 (s, 2H), 7.63 (d, J = 7.96 Hz, 2H), 7.52 (t,
J =7.88 Hz, 2H), 7.10 (d, J = 8.36 Hz, 2H), 6.95 (t, J = 7.58 Hz, 2H); *C-NMR (100
MHz, CDCls) & (ppm) 202.6, 161.9, 136.1, 133.2, 120.0, 119.0, 118.8; LRMS (ESI)
caled for Ci3H;;03 [M+H]": 215.06, found 215.01

)

O OH OH OH
(4a) (4b)

(4-Fluoro-2-hydroxyphenyl)(4-fluorophenyl)methanone ( 4a)
Bis(4-fluoro-2-hydroxyphenyl)methanone ( 4b )

1) [Ru(p-cymene)Cl;]»
Following the general procedure I , 4,4'-difluorobenzophenone (44 mg, 0.20 mmol),
K,S,05 (108 mg, 0.40 mmol), [Ru(p-cymene)Cl,]» (3.1 mg, 0.005 mmol), 1.4ml TFA
and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 6h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1). Finally, compound ( 4a ) (26 mg,
yellow solid) was isolated in 56% yield and (4b ) (16mg, yellow solid) in 33% yield.

2) Rhy(OAc)4
5% Rhy(OAc)4, 1.1eq. of Selectfluor, 1.8ml TFA and 0.2ml TFAA were used.The
reaction mixture were stirred at 70 °C for 10h. Compound ( 4a ) and compound ( 4b )
were isolated in 68% yield and 17% yield respectively.

O OH
OQ,
(4a)

(4-Fluoro-2-hydroxyphenyl)(4-fluorophenyl)methanone ( 4a)

'H-NMR (400 MHz, CDCl3) & (ppm) 12.28 (s, 1H), 7.69 (dd, J = 8.44 Hz, J = 5.48
Hz, 2H), 7.59 (dd, J = 8.84 Hz, J = 6.60 Hz, 1H), 7.20 (t, J = 8.52 Hz, 2H), 6.76 (dd, J
= 8.84 Hz, J = 10.32Hz, 1H), 6.61 (td, J = 10.68 Hz, J = 2.36 Hz, 1H); "C-NMR (100
MHz, CDCls) & (ppm) 199.1, 167.7 (d, J = 247 Hz, 1C), 165.1 (d, J = 243 Hz, 1C),
166.4 (d, J=15Hz, 1C), 135.8 (d, J =16 Hz, 1C), 134.0 (d, J=3.2 Hz, 1C), 131.8 (d,
J=9Hz, 2C), 116.2 (d, J =2.1 Hz, 1C), 115.9 (d, J =22 Hz, 2C), 107.2 (d, J = 23 Hz,
10), 105.4 (d, J = 24 Hz, 1C); LRMS (ESI) calcd for Ci3HoF,0, [M+H]": 235.06,
found 234.94;

S7



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

O

OH OH
Jogel
(4b)

Bis(4-fluoro-2-hydroxyphenyl)methanone ( 4b )

'H-NMR (400 MHz, CDCl3) & (ppm) 10.86 (s, 2H), 7.60 (dd, J = 8.84 Hz, J = 6.44
Hz, 2H), 6.78 (dd, J = 10.20 Hz, J = 2.40 Hz, 2H), 6.67 (td, J = 8.38 Hz, J = 2.40 Hz,
2H); PC-NMR (100 MHz, CDCl5) & (ppm) 200.2, 167.4 (d, J = 266.0 Hz ), 164.5 (d,
J=14.0Hz), 135.1 (d,J=11.6 Hz ), 116.7 (d, J=2.5 Hz ), 107.4 (d, J = 22.6 Hz ),
105.7 (d, J = 23.9 Hz ); LRMS (ESI) caled for C;3HygF,0; [M+H]": 251.05, found

251.03
(@) OH OH O OH O OH
(5a) (5b) (5¢c)

(4-Chlorophenyl)(2-hydroxyphenyl)methanone ( 5a )
(4-Chloro-2-hydroxyphenyl)(phenyl)methanone (5b )
(4-Chloro-2-hydroxyphenyl)(phenyl)methanone (5¢ )

D[Ru(p-cymene)Cl,]»

Following the general procedure I, 4-chlorobenzophenone (65 mg, 0.30 mmol),
PhI(OAc), (200 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 15h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1). Finally, compound ( 5a ) (22 mg,
yellow solid) and compound ( 5¢ ) (45 mg, yellow solid) were isolated in 32% yield
and 63% yield respectively.

2) Rhy(OAc)s

0.1mmol of 4-chlorobenzophenone , 5% Rhy(OAc)s, 1.2eq. of Selectfluor, 1.8ml TFA
and 0.2ml TFAA were used.The reaction mixture were stirred at 80 °C for 10.5h. The
conversion ratio for compound ( 5a ), compound ( 5b ) and compound ( 5¢ ) were
44% ,11% and 7% respectively.

S0

(5a)
(4-Chlorophenyl)(2-hydroxyphenyl)methanone ( 5a )
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'H-NMR (400 MHz, CDCls) & (ppm) 11.87 (s, 1H), 7.64 (d, J = 7.96 Hz, 2H), 7.55 —
7.48 (m, 4H), 7.08 (d, J = 8.48 Hz, 1H), 6.89 (t, J = 7.72 Hz, 1H); *C-NMR (100
MHz, CDCls) & (ppm) 200.4, 163.4, 138.6, 136.7, 136.3, 133.4, 130.8, 128.9, 119.1,
118.9, 118.7; LRMS (ESI) calcd for C3H,oC10, [M+H]": 233.04, found 232.95

OH O

ST

(4-Chloro-2-hydroxyphenyl)(phenyl)methanone ( 5b )

'H-NMR (400 MHz, CDCls) & (ppm) 12.18 (s, 1H), 7.67 — 7.59 (m, 3H), 7.54 — 7.50

(m, 3H), 7.10 (s, 1H), 6.86 (d, J = 8.56 Hz, 1H); >*C-NMR (100 MHz, CDCl;) & (ppm)
201.0, 164.1, 142.4, 137.7, 134.6, 132.3, 129.2, 128.6, 119.5, 118.7, 117.9; LRMS

(ESI) calcd for C13H;oCIO; [M+H]+: 233.04, found 232.95

OH O OH

ST

(5¢)
(4-Chloro-2-hydroxyphenyl)(phenyl)methanone (5¢ )
'H-NMR (400 MHz, CDCl3) & (ppm) 10.81 (s, 1H), 10.43 (s, 1H), 7.58 — 7.53 (m,
3H), 7.12 — 7.09 (m, 2H), 6.95 — 6.92 (m, 2H); *C-NMR (100 MHz, CDCl3) & (ppm)
201.6, 162.7, 161.8, 142.1, 136.3, 134.2, 132.8, 119.8, 119.7, 119.2, 118.9, 118.4;
HRMS (ESI) calcd for C3H;0C10; [M+H]" : 249.0313, found 249.0315

F (@) OH (@) OH OH O OH
(6a) (6b) (6¢c)

(4-Fluoro-2-hydroxyphenyl)(2-fluorophenyl)methanone ( 6a )
(2-Fluoro-6-hydroxyphenyl)(4-fluorophenyl)methanone ( 6b )
(4-Fluoro-2-hydroxyphenyl)(2-fluoro-6-hydroxyphenyl)methanone ( 6C )
D)[Ru(p-cymene)Cl; ],

Following the general procedure I , 2,4'-difluorobenzophenone (44 mg, 0.20 mmol),
PhI(OAc), (133 mg, 0.40 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 6h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 4 : 1). Finally, compound ( 6a ) ( 14mg,
white solid) and ( 6b ) (24 mg, white solid) were isolated in 30% and 51% yield.

2) Rhy(OAc)s

0.1mmol of 2,4'-difluorobenzophenone , 5% Rhy(OAc)s, 1.2eq. of Selectfluor, 1.8ml
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TFA and 0.2ml TFAA were used.The reaction mixture were stirred at 80 °C for 8h.
The conversion ratio for compound ( 6a ), compound ( 6b ) and compound ( 6¢ )
were 16% ,40% and 16% respectively.

(6a)

(4-Fluoro-2-hydroxyphenyl)(2-fluorophenyl)methanone ( 6a )

'H-NMR (400 MHz, CDCl3) & (ppm) 12.30 (s, 1H), 7.60 — 7.50 (m, 1H), 7.48 — 7.41
(m, 2H), 7.30 (t, J=7.52 Hz, 1H), 7.20 (t, J =9.00 Hz, 1H), 6.73 (dd, J = 10.28 Hz, J
= 2.40Hz, 1H), 6.58 (dd, J = 8.48 Hz, J = 2.40 Hz, 1H); >C-NMR (100 MHz, CDCl;)
d (ppm) 197.4, 168.0 (d, J =256.7 Hz ), 165.7 (d, J = 14.54 Hz ), 159.1 (d, J = 250.0
Hz), 136.1 (d,J=2.6 Hz ), 136.0 (d,J=2.3 Hz), 133.2 (d, J=8.2 Hz ), 129.9 (d, J
=2.7Hz), 126.3 (d,J=15.6 Hz), 124.6 (d,J=3.6 Hz ), 117.1 (d,J=2.2 Hz), 116.5
(d,J=212Hz), 107.6 (d,J=21.9 Hz ), 105.1 (d, J = 23.9 Hz ); LRMS (ESI) calcd
for C13HoF»,0, [M+H]": 235.06, found 234.97

0

(6b)
(2-Fluoro-6-hydroxyphenyl)(4-fluorophenyl)methanone ( 6b )
'H-NMR (400 MHz, CDCl3) 5 (ppm) 10.86 (s, 1H), 7.76 — 7.73 (m, 2H), 7.44 (m, 1H),
7.14 (t, J = 8.48 Hz, 2H), 6.89 (d, J = 8.44 Hz, 1H ), 6.63 (t, J = 8.48 Hz, 1H);
C-NMR (100 MHz, CDCl3) 196.5, 165.7 (d, J = 253.1 Hz ), 162.4 (d, J = 3.7 Hz ),
161.6 (d, J=254.0 Hz ), 136.1 (d,J=11.6 Hz ), 13592 (d, J=3.4 Hz ), 135.89 (d, J
=3.4Hz), 131.6(d,J=3.7Hz), 131.5(d,J=3.6 Hz), 115.6 (d,J =22.0 Hz ), 114.2
(d, J=3.3Hz), 110.5 (d, J=14.7 Hz ), 106.9 (d, J = 22.8 Hz ); LRMS (ESI) calcd
for C13HoF-,0, [M+H]": 235.06, found 234.96

OH O OH

fepe

(6c)
(4-Fluoro-2-hydroxyphenyl)(2-fluoro-6-hydroxyphenyl)methanone ( 6¢ )
'H-NMR (400 MHz, CDCl3) § (ppm) 11.66 (s, 1H), 8.49 (s, 1H), 7.55 — 7.53 (m, 1H),
7.45 —7.39 (m, 1H), 6.88 (d, J =8.36 Hz, 1H ), 6.74 — 6.69 (m, 2H), 6.62 (td, J = 8.46
Hz, J = 2.08 Hz, 1H); C-NMR (100 MHz, CDCl3) 197.9, 168.17 (d, J = 257.3 Hz ),
165.3 (d,J=14.6 Hz ), 160.0 (d, J=251.3 Hz ), 159.0 (d,J=17.6 Hz ), 136.0 (d, J =
7.0Hz), 1359 (d,J=72Hz), 135.1 (d,J=11.1 Hz), 117.8, 114.1(d, J = 3 Hz),
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112.0 (d,J=17.3 Hz), 107.9 (d, J=22.8 Hz ), 107.6 (d, J =22.6 Hz ), 105.1 (d, J =
24Hz ); LRMS (ESI) caled for C;3HoF,03 [M+H]+: 251.05, found 250.91

(7)

Ethyl 2-(2-hydroxybenzoyl)benzoate ( 7 )

Following the general procedure I, ethyl 2-benzoylbenzoate (76 mg, 0.30 mmol),
K5S,05 (162 mg, 0.60 mmol), [Ru(p-cymene)CL], (3.1 mg, 0.005 mmol), 0.8ml
TFA and 1.2 ml TFAA were used. The reaction mixture was stirred at 80 °C for 18h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 7 ) (38 mg,
white solid) was isolated in 47% yield."H-NMR (400 MHz, CDCls) & (ppm) 11.97 (s,
1H), 8.11 (dd, J = 7.64 Hz, J = 0.84 Hz, 1H), 7.66 (td, J = 7.48 Hz, J = 1.24 Hz, 1H),
7.59 (td, J = 8.52 Hz, J = 1.32 Hz, 1H), 7.46 (td, J = 7.80 Hz, J = 1.60 Hz, 1H), 7.38
(dd, J=7.56 Hz, J = 1.04 Hz, 1H), 7.09 (dd, J=7.96 Hz, J = 1.56 Hz, 1H), 7.04 (d, J
= 8.12 Hz, 1H), 6.76 (td, J = 7.58 Hz, J = 0.88 Hz, 1H), 4.14 (q, J = 7.16 Hz, 2H),
1.09 (t, J = 7.16 Hz, 3H); PC-NMR (100 MHz, CDCl3) & (ppm) 203.0, 165.6, 162.6,
140.0, 136.5, 132.7, 132.6, 130.5, 130.0, 129.0, 127.4, 120.5, 119.0, 118.3, 61.8, 13.6;
LRMS (ESI) caled for C¢H1504 [M+H]": 271.10, found 271.06

0]

J

OH O HN” “CF,

(8)
2,2,2-Trifluoro-N-(2-(2-hydroxybenzoyl)phenyl)acetamide ( 8 )
D)[Ru(p-cymene)Cl; ],
Following the general procedure I , N-(2-benzoylphenyl)-2,2,2-trifluoroacetamide (88
mg, 0.30 mmol), K,S,03 (162 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (6 mg, 0.01
mmol), 1.0ml TFA and 1.0 ml TFAA were used. The reaction mixture was stirred at
80 °C for 15h. After completion of the reaction, the residue was purified by silical gel
column chromatography (Petroleum ether: Toluene = 3:1 or Petroleum -ether:
Ethylacetate = 10:1). Finally, compound ( 8 ) (71 mg, yellow solid) was isolated in
77% yield.
2) Rhy(OAc)s
0.1mmol of 2-aminobenzophenone , 5% Rhy(OAc)s, 1.2eq. of Selectfluor, 1.8ml TFA
and 0.2ml TFAA were used.The reaction mixture was stirred at 80 °C for 7h. The
conversion ratio for compound ( 8 ) was 61%. 'H-NMR (400 MHz, CDCl5) & (ppm)
11.27 (s, 1H), 10.62 (s, 1H), 8.46 (d, J = 8.32 Hz, 1H), 7.66 (t, J = 7.68 Hz, 1H), 7.61
(d, J=7.48 Hz, 1H), 7.56 (t, J = 7.32 Hz, 1H), 7.52 (d, J = 8.00 Hz, 1H), 7.32 (d, J =
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7.64 Hz, 1H), 7.10 (d, J = 8.36 Hz, 1H), 6.92 (d, J = 7.44 Hz, 1H); C-NMR (100
MHz, CDCls) & (ppm) 201.81, 163.56, 155.34 (q, J = 38 Hz), 137.4, 136.1, 133.87,
133.78, 132.7, 126.0, 124.7, 122.8, 119.6, 119.2, 119.0, 115.8 (q, J = 286.8 Hz );
PEF-NMR (376 MHz, CDCls) & (ppm) -76.14; LRMS (ESI) calcd for C;sH;F3NO;
[M+H]": 310.07, found 310.09

(@) OH OH O OH O OH
(9a) (9b) (9c)

(4-Fluorophenyl)(2-hydroxyphenyl)methanone ( 9a )
(4-Fluoro-2-hydroxyphenyl)(phenyl)methanone ( 9b )
(4-Fluoro-2-hydroxyphenyl)(2-hydroxyphenyl)methanone ( 9¢ )
D)[Ru(p-cymene)Cl;],

Following the general procedure I, 4-fluorobenzophenone (60 mg, 0.30 mmol),
PhI(OAc), (200 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 60 °C for 15h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1). Finally, compound ( 92 ) (17.5 mg,
yellow solid) and compound ( 9¢ ) (43.5 mg, yellow solid) was isolated in 27% yield
and 65% yield respectively.

2) Rhy(OAc)s

0.Immol of 4-fluorobenzophenone , 5% Rhy(OAc)4, 1.2eq. of Selectfluor, 1.8ml TFA
and 0.2ml TFAA were used.The reaction mixture was stirred at 80 °C for 7h. The
conversion ratio for compound ( 9a ), compound ( 9b ) and compound ( 9¢c ) were
51% ,8% and 13% respectively.

o,

(92)
(4-Fluorophenyl)(2-hydroxyphenyl)methanone ( 9a )
'H-NMR (400 MHz, CDCl3) & (ppm) 11.88 (s, 1H), 7.74-7.71 (m, 2H), 7.56 (d, J =
8.0 Hz, 1H), 7.52 (t, J = 8.0 Hz, 1H), 7.19 (t, J = 8.4 Hz, 2H), 7.08 (d, J = 8.4 Hz, 1H),
6.89 (t, J = 7.2 Hz, 1H); C-NMR (100 MHz, CDCl5) & (ppm) 200.1, 165.2(d, J =
252.1 Hz, 1C), 163.3, 136.5, 134.2 (d, J = 3.1 Hz, 1C), 133.4, 131.9 (d, J = 8.9 Hz,
1C), 119.2, 118.9, 118.7, 1157 (d, J = 21.7 Hz, 1C); LRMS (ESI) calcd for
C13H,oFO, [M+H]": 217.06, found 216.90
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OH O OH

spel

(9c)

(4-Fluoro-2-hydroxyphenyl)(2-hydroxyphenyl)methanone ( 9c )

'H-NMR (400 MHz, CDCls) & (ppm) 11.12 (s, 1H), 10.33 (s, 1H), 7.67-7.63 (m, 1H),
7.56-7.50 (m, 2H), 7.09 (d, J = 8.3 Hz, 1H), 6.95 (t, J = 7.6 Hz, 1H), 6.77 (dd, J =
10.2 Hz, J = 2.0 Hz, 1H), 6.68-6.64 (m, 1H); “C-NMR (100 MHz, CDCl3) & (ppm)
201.3,167.4 (d, J =256 Hz, 1C), 164.8 (d, J =15 Hz, 1C), 161.6, 136.1, 135.7 (d, J =
11.4 Hz, 1C), 132.7, 120.0, 119.1, 118.8, 116.7 (d, J = 2.2 Hz, 1C), 107.3 (d, J =23
Hz, 1C), 105.6 (d, J = 24 Hz, 1C); HRMS (ESI) caled for C;3H;oFO; [M+H]":
233.0608, found 232.0605

0

O OH OH OH

CICI CICI
(10a) (10b)

(4-Chloro-2-hydroxyphenyl)(4-chlorophenyl)methanone ( 10a )
Bis(4-chloro-2-hydroxyphenyl)methanone ( 10b )
1) [Ru(p-cymene)Cl;],
Following the general procedure [, 4,4'-dichlorobenzophenone (51 mg, 0.20 mmol),
K5S,05 (108 mg, 0.40 mmol), [Ru(p-cymene)CL], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 5.5h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 4:1). Finally, compound ( 10a ) (30 mg,
yellow solid) was isolated in 56% yield and ( 10b )(17mg, yellow solid) in 29% yield.
2) Rhy(OAc)s
0.Immol of 4-fluorobenzophenone , 5% Rhy(OAc)4, 1.2eq. of Selectfluor, 1.8ml TFA
and 0.2ml TFAA were used.The reaction mixture was stirred at 80 °C for 11h. The
conversion ratio for compound ( 10a ) and compound ( 10b ) were 62% and 20%
respectively.
3) one-gram-scale
Following the general procedure I, 4,4'-dichlorobenzophenone (1 g, 4.0 mmol),
K,S,05 (2160 mg, 8.0 mmol), [Ru(p-cymene)Cl,], (12 mg, 0.020 mmol), 14ml TFA
and 6ml TFAA were used. The reaction mixture was stirred at 80 °C for 24h. The
residue was purified by silical gel column chromatography (Petroleum ether: Toluene
= 4:1 or Petroleum ether: Ethylacetate = 100:1 ). Finally, compound ( 10a ) (650 mg,
yellow solid) was isolated in 65% yield. Some staring material remained.
4) two-gram-scale
Following the general procedure I, 4,4'-dichlorobenzophenone (2 g, 7.96 mmol),
K5S,05 (4300 mg, 15.9 mmol), [Ru(p-cymene)Cl], (48.8 mg, 0.080 mmol), 21ml
TFA and 9ml TFAA were used. The reaction mixture was stirred at 80 °C for 24h.
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After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 4:1 or Petroleum ether: Ethylacetate =
100:1). Finally, compound ( 10a) (650 mg, yellow solid) and ( 10b ) (435mg, yellow
solid) were isolated in 51% and 23% yield respectively.

O OH
Cl II 'I Cl

(10a)
(4-Chloro-2-hydroxyphenyl)(4-chlorophenyl)methanone ( 10a )
'H-NMR (400 MHz, CDCl3) & (ppm) 12.03 (s, 1H), 7.62 (d, J = 8.40 Hz, 2H), 7.51 —
7.47 (m, 3H), 7.10 (s, 1H), 6.87 (d, J = 8.60 Hz, 1H); C-NMR (100 MHz, CDCl;) &
(ppm) 199.6, 164.0, 142.7, 138.9, 136.0, 134.2, 130.7, 129.0, 119.7, 118.9, 117.6;
O

LRMS (ESI) caled for C13HoCLO, [M+H]': 264.99, found 265.01
OH OH
Cl il il Cl
(10b)

Bis(4-chloro-2-hydroxyphenyl)methanone ( 10b )

'H-NMR (400 MHz, CDCl3) & (ppm) 10.65 (s, 2H), 7.50 (d, J = 8.60 Hz, 2H), 7.11 (s,
2H), 6.93 (d, J = 8.56 Hz, 2H); "C-NMR (100 MHz, CDCl3) & (ppm) 200.6, 162.5,
142.3, 133.5, 119.8, 118.9, 118.3; HRMS (ESI) caled for Cj;3HyCL,O; [M+H]":
282.9923, found 282.9923

(11a) (11b)

(2-Fluorophenyl)(2-hydroxyphenyl)methanone ( 11a )
(2-Fluoro-6-hydroxyphenyl)(2-hydroxyphenyl)methanone ( 11b )

1) [Ru(p-cymene)Cl; ],

Following the general procedure I, 2-fluorobenzophenone (60 mg, 0.30 mmol),
PhI(OAc), (200 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 2h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1 ). Finally, compound ( 11a ) (20 mg,
yellow solid) and compound ( 11b ) (40 mg, yellow solid) were isolated in 30% yield
and 57% yield respectively.

2) Rhy(OAc)s

0.Immol of 2-fluorobenzophenone , 5% Rhy(OAc)4, 1.2eq. of Selectfluor, 1.8ml TFA
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and 0.2ml TFAA were used.The reaction mixture was stirred at 80 °C for 10h. The
conversion ratio for compound ( 11a ) and compound ( 11b ) were 10% and 42%
respectively.

(11a)

(2-Fluorophenyl)(2-hydroxyphenyl)methanone ( 11a )

'H-NMR (400 MHz, CDCl3) & (ppm) 11.96 (s, 1H), 7.54-7.45 (m, 3H), 7.41 (d, J =
8.0 Hz, 1H), 7.28 (t, J = 7.5 Hz, 1H), 7.19 (t, J = 9.0 Hz, 1H), 7.06 (d, J = 8.4 Hz, 1H),
6.86 (t, J = 7.5 Hz, 1H); >C-NMR (100 MHz, CDCl3) § (ppm) 198.7, 163.2, 159.2 (d,
J =250 Hz, 1C), 137.2, 133.5 (d, J = 2.1 Hz, 1C), 133.0 (d, J = 8 Hz, 1C), 130.0 (d, J
=2.8 Hz, 1C), 126.5 (d, J = 15 Hz, 1C), 124.5 (d, J=3.6 Hz, 1C), 119.9, 119.2, 118.4,
116.4 (d, J = 21 Hz, 1C); LRMS (ESI) calcd for Ci3H oFO, [M+H]": 217.06, found
216.93

O OH

OH

(11b)

(2-Fluoro-6-hydroxyphenyl)(2-hydroxyphenyl)methanone ( 11b )

'H-NMR (400 MHz, CDCls) & (ppm) 11.23 (s, 1H), 8.62 (s, 1H), 7.54-7.48 (m, 2H),
7.45-7.39 (m, 1H), 7.05 (d, J = 8.4 Hz, 1H), 6.92-6.87 (m, 2H), 6.71 (t, J = 8.8 Hz,
1H); *C-NMR (100 MHz, CDCl5) & (ppm) 199.3, 162.6, 160.2 (d, J = 252 Hz, 1C),
159.3 (d, J=4.5 Hz, 1C), 137.4, 135.0 (d, J =11 Hz, 1C), 133.2 (d, J = 7.1 Hz, 1C),
120.8, 119.3, 118.4, 114.0 (d, J =3 Hz, 1C), 112.0 (d, J = 17 Hz, 1C), 107.5 (d, J =23
Hz, 1C); HRMS (ESI) calcd for C3H;oFO; [M+H]": 233.0608, found 233.0609

OH O OH

(12)
(2-Hydroxy-4-methylphenyl)(2-hydroxyphenyl)methanone ( 12 )
Following the general procedure I, 4-methylbenzophenone (59 mg, 0.30 mmol),
PhI(OAc), (200 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 4h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1). Finally, compound ( 12 ) (41 mg,
yellow solid) was isolated in 65% yield. '"H-NMR (400 MHz, CDCl;) & (ppm) 10.84
(s, 1H), 10.50 (s, 1H), 7.61 (d, J = 8.00 Hz, 1H), 7.53 — 7.48 (m, 2H), 7.08 (d, J =
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8.36 Hz, 1H), 6.95 — 6.90 (m, 2H), 6.74 (d, J = 8.12 Hz, 1H), 2.39 (s, 3H); >C-NMR
(100 MHz, CDCl3) & (ppm) 202.0, 162.4, 161.6, 148.0, 135.7, 133.2, 133.0, 120.3,
120.2, 118.92, 118.88, 118.7, 117.5, 22.1; LRMS (ESI) calcd for Ci4H30; [M+H]":
229.08, found 228.94

OH O OH
S

(13)

(2-Hydroxy-4-methoxyphenyl)(2-hydroxyphenyl)methanone ( 13 )

Following the general procedure I , (2-hydroxy-4-methoxyphenyl)(phenyl)methanone
(69 mg, 0.30 mmol), K,S,03 (162 mg, 0.20 mmol), [Ru(p-cymene)Cl,], (3.1 mg,
0.005 mmol), 1.0ml TFA and 1.0 ml TFAA were used. The reaction mixture was
stirred at 80 °C for 20h. After completion of the reaction, the residue was purified by
silical gel column chromatography (Petroleum ether: Toluene = 3:1). Finally,
compound ( 13 ) (37 mg, pale yellow solid) was isolated in 51% yield "H-NMR (400
MHz, CDCl3) 6 (ppm) 11.63 (s, 1H), 10.28 (s, 1H), 7.60 — 7.55 ( m, 2H), 7.48 (t, J =
7.32 Hz, 1H), 7.07 (d, J = 8.32 Hz, 1H), 6.93 (t, J = 7.60 Hz, 1H), 6.53 (d, J = 2.40
Hz, 1H), 6.47 (dd, J = 8.96 Hz, J = 2.44 Hz, 1H), 3.88 (s, 3H); *C-NMR (100 MHz,
CDCl3) 6 (ppm) 200.6, 166.4, 165.8, 161.0, 135.3, 135.2, 132.6, 120.5, 118.9, 118.6,
113.4, 107.7, 101.6, 55.8; LRMS (ESI) calcd for Ci4H;304 [M+H]+: 245.08, found
245.11

OH O OH

(14)

Bis(2-hydroxy-4-methylphenyl)methanone ( 14 )

Following the general procedure [, 4,4'-dimethylbenzophenone (63 mg, 0.30 mmol),
PhI(OAc), (300 mg, 0.90 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 12h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1). Finally, compound ( 14 ) (45 mg,
yellow solid) was isolated in 62% yield. '"H-NMR (400 MHz, CDCl;) & (ppm) 10.75
(s, 2H), 7.49 (d, J = 8.12 Hz, 2H), 6.87 (s, 2H), 6.73 (d, J = 8.12 Hz, 2H), 2.37 (s, 6H);
*C-NMR (100 MHz, CDCl;) & (ppm) 201.6, 162.1, 147.5, 133.0, 120.2, 118.8, 117.7,
22.0; LRMS (ESI) calcd for C;sH;503 [M+H]": 243.09, found 242.93
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OH O OH

(15)

(2-Hydroxy-4,5-dimethylphenyl)(2-hydroxyphenyl)methanone ( 15)

Following the general procedure I, 3,4-dimethylbenzophenone (42 mg, 0.20 mmol),
PhI(OAc), (129 mg, 0.40 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 3h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 5:1). Finally, compound ( 15 ) (30 mg,
yellow solid) was isolated in 61% yield. '"H-NMR (400 MHz, CDCl;) & (ppm) 10.62
(s, 1H), 10.54 (s, 1H), 7.62 (d, J = 7.92 Hz, 1H), 7.50 (t, J = 7.68 Hz, 1H), 7.36 (s,
1H), 7.08 (d, J = 8.28 Hz, 1H), 6.94 (t, J = 7.56 Hz, 1H), 6.89 (s, 1H), 2.31 (s, 3H),
2.21 (s, 3H); "C-NMR (100 MHz, CDCl5) & (ppm) 202.0, 161.6, 160.5, 146.8, 135.6,
133.4, 133.0, 127.4, 120.3, 119.4, 118.9, 118.6, 117.7, 20.6, 19.1; HRMS (ESI) calcd
for C1sH;s03 [M+H]": 243.1016, found 243.1019

O OH

02N

(16)
(2-Hydroxyphenyl)(4-nitrophenyl)methanone ( 16)
1) [Ru(p-cymene)Cl; ],
Following the general procedure I , 4-nitrobenzophenone (68 mg, 0.30 mmol),
PhI(OAc), (200 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 80 °C for 14h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 1:1). Finally, compound ( 16 ) (61 mg,
pale yellow solid) was isolated in 77% yield.
2) Rhy(OAc)s
0.Immol of 2-fluorobenzophenone , 5% Rhy(OAc)4, 1.2eq. of Selectfluor, 1.8ml TFA
and 0.2ml TFAA were used.The reaction mixture were stirred at 80 °C for 10h. The
conversion ratio for compound ( 16 ) was 55% H-NMR (400 MHz, CDCl;) & (ppm)
11.77 (s, 1H), 8.37 (d, J = 8.68 Hz, 2H), 7.83 (d, J = 8.68 Hz, 2H), 7.57 (td, J = 7.80
Hz, J = 1.48 Hz, 1H), 7.45 (dd, J = 8.00 Hz, J = 1.44 Hz, 1H), 7.11 (d, J = 8.36 Hz,
1H), 6.91 (td, J = 7.60 Hz, J = 0.68 Hz, 1H); *C-NMR (100 MHz, CDCl5)  (ppm)
199.7, 163.6, 149.7, 143.4, 137.5, 133.2, 130.0, 123.8, 119.3, 119.0, 118.7; LRMS
(ESI) caled for Cj3H(NO4 [M+H]": 244.06, found 243.95
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Cl
7)

N-(4-chloro-2-(2-hydroxybenzoyl)phenyl)-2,2,2-trifluoroacetamide ( 17 )

Following the general procedure [, 2-amino-5-chlorobenzophenone (46 mg, 0.20
mmol), K;S,0g (108 mg, 0.40 mmol), [Ru(p-cymene)Cl,], ( 4 mg, 0.007 mmol),
1.0ml TFA and 1.0 ml TFAA were used. The reaction mixture was stirred at 80 °C for
16-23h. After completion of the reaction, the residue was purified by silical gel
column chromatography (Petroleum ether: Toluene = 3:1 or Petroleum -ether:
Ethylacetate = 10:1). Finally, compound ( 17 ) (56 mg, yellow solid) was isolated in
81% yield. '"H-NMR (400 MHz, CDCls) & (ppm) 11.15 (s, 1H), 10.41 (br s, 1H), 8.41
(d, J = 8.8 Hz, 1H), 7.62-7.57 (m, 3H), 7.50 (d, J = 8.0 Hz, 1H), 7.11 (d, J = 8.4 Hz,
1H), 6.96 (t, J = 7.6 Hz, 1H); "C-NMR (100 MHz, CDCl;) & (ppm) 200.3, 163.7,
155.3 (q, J = 38 Hz), 137.9, 134.4, 133.5, 133.4, 132.0, 130.4, 127.4, 124.2, 119.5,
119.2, 115.7 (g, J = 286 Hz); HRMS (ESI) caled for C;sHsCIF;NO; [M+H]'™:
344.0296, found 342.0296.

OH O

Jom

(18)

1-(2-Hydroxy-4-methylphenyl)-2,2-dimethylpropan-1-one ( 18)

Following the general procedure I , 2,2-dimethyl-1-p-tolylpropan-1-one (54 mg, 0.10
mmol), PhI(OAc); (200 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol),
1.4ml TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 60 °C for
4h. After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 18 )( 35 mg,
yellow oil) was isolated in 60% yield. 'H-NMR (400 MHz, CDCl;) & (ppm) 12.78 (s,
1H), 7.90 (d, J = 8.28 Hz, 1H), 6.82 (s, 1H), 6.66 (d, J = 8.20 Hz, 1H), 2.33 (s, 3H),
1.44 (s, 9H); *C-NMR (100 MHz, CDCl;) & (ppm) 211.7, 164.0, 146.9, 130.9, 119.4,
119.2, 115.3, 44.6, 28.9, 21.9; LRMS (ESI) calcd for Ci,H;70; [M+H]": 193.12,
found 193.02
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OH O

SO

(19)
1-(4-Chloro-2-hydroxyphenyl)-2,2-dimethylpropan-1-one ( 19 )
D[Ru(p-cymene)Cl,]»
Following the general procedure I , 1-(4-chlorophenyl)-2,2-dimethylpropan-1-one (40
mg, 0.20 mmol), PhI(OAc), (133 mg, 0.40 mmol), [Ru(p-cymene)Cl,], (3.1 mg,
0.005 mmol), 1.4ml TFA and 0.6ml TFAA were used. The reaction mixture was
stirred at 50 °C for 4h. After completion of the reaction, the residue was purified by
silical gel column chromatography (Petroleum ether: Toluene = 3:1). Finally,
compound ( 19 ) (22 mg, pale yellow solid) was isolated in 51% yield.
2) Rhy(OAc)s
0.Immol of 1-(4-chlorophenyl)-2,2-dimethylpropan-1-one ,5% Rhy(OAc)s, 2.0eq. of
Selectfluor, 1.8ml TFA and 0.2ml TFAA were used.The reaction mixture were stirred
at 110 °C for 10h. The conversion ratio for compound (19) was 24%.

SO

(19)
'H-NMR (400 MHz, CDCls) & (ppm) 12.86 (s, 1H), 7.94 (d, J = 8.80 Hz, 1H), 7.02 (d,
J =2.08 Hz, 1H), 6.82 (dd, J = 8.80 Hz, J = 2.04 Hz, 1H), 1.44 (s, 9H); C-NMR
(100 MHz, CDCls) & (ppm) 211.6, 164.7, 141.1, 132.0, 119.4, 118.6, 116.1, 44.8, 28.8;
LRMS (ESI) calcd for C;;H,4CIO; [M+H]": 213.07, found 213.03

O OH

(20)

Adamantan-1-yl-(2-hydroxy-phenyl)-methanone ( 20 )

Following the general procedure I , adamantan-1-yl-phenyl-methanone (48 mg, 0.20
mmol), PhI(OAc); (133 mg, 0.40 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol),
1.4ml TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 50 °C for
4h. After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 20 ) (34 mg,
pale yellow solid) was isolated in 67% yield. 'H-NMR (400 MHz, CDCls) & (ppm)
12.76 (s, 1H), 8.21 (dd, J = 8.24 Hz, J = 1.16 Hz, 1H), 7.40 (td, J = 7.78 Hz, J = 1.24
Hz, 1H), 7.00 (d, J = 8.28 Hz, 1H), 6.84 (t, J = 7.96 Hz, 1H), 2.17 — 2.13 (m, 9H),
1.81 (s, 6H); >C-NMR (100 MHz, CDCl;) & (ppm) 211.7, 163.6, 135.3, 130.7, 119.5,
118.2, 117.7, 48.0, 39.9, 36.8, 28.5; LRMS (ESI) calcd for C;7H, 0, [M+H]": 257.15,
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found 257.12

(21)

Adamantan-1-yl-(4-fluorophenyl-2-hydroxy-phenyl)-methanone ( 21 )

Following the general procedure [, adamantan-1-yl-(4-fluorophenyl)-methanone (77
mg, 0.30 mmol), PhI(OAc), (133 mg, 0.40 mmol), [Ru(p-cymene)Cl,], (3.1 mg,
0.005 mmol), 0.8ml TFA and 1.2ml TFAA were used. The reaction mixture was
stirred at 50 °C for 6h. After completion of the reaction, the residue was purified by
silical gel column chromatography (Petroleum ether: Toluene = 3:1 or Petroleum ether:
Ethylacetate = 100:1). Finally, compound (21) (32 mg, pale yellow solid) was isolated
in 59% yield. "H-NMR (400 MHz, CDCls) & (ppm) 13.19 (s, 1H), 8.23 (dd, J =9.16
Hz, J =2.56 Hz, 1H), 6.66 (dd, J = 10.40 Hz, J = 2.60 Hz, 1H), 6.55 (td, J = 8.50 Hz,
J =2.60 Hz, 1H), 2.14 (s, 9H), 1.80 (m, 6H); *C-NMR (100 MHz, CDCl;) & (ppm)
210.5, 166.4 (d, J = 254 Hz, 1C), 166.6 (d, J = 14 Hz, 1C), 133.0 (d, J = 11 Hz, 1C),
115.1 (d, J =2.4 Hz, 1C), 105.9 (d, J = 22 Hz, 1C), 105.71 (d, J = 15 Hz, 1C), 47.9,
39.9, 36.7, 28.4; LRMS (ESI) caled for Ci7Hy0FO, [M+H]": 275.14, found 275.08

O OH

(22)

Adamantan-1-yl-(4-methyl-2-hydroxy-phenyl)-methanone ( 22 )

Following the general procedure I , adamantan-1-yl-(4-methyl-phenyl)-methanone
(51 mg, 0.20 mmol), PhI(OAc), (133 mg, 0.40 mmol), [Ru(p-cymene)CL], (3.1 mg,
0.005 mmol), 1.4ml TFA and 0.6ml TFAA were used. The reaction mixture was
stirred at 50 °C for 5.5h. After completion of the reaction, the residue was purified by
silical gel column chromatography (Petroleum ether: Toluene = 3:1). Finally,
compound ( 22 ) (31 mg, white solid) was isolated in 56% yield. 'H-NMR (400 MHz,
CDCl3) 6 (ppm) 12.88 (s, 1H), 8.09 (d, J = 8.40 Hz, 1H), 6.81 (s, 1H), 6.65 (d, J =
8.36 Hz, 1H), 2.33 (s, 3H), 2.16 — 2.13 (m, 9H), 1.81 (s, 6H); >*C-NMR (100 MHz,
CDCl3) o (ppm) 211.1, 164.0, 146.7, 130.5, 119.5, 119.0, 115.8, 47.9, 39.9, 36.8, 28.5,
21.9; LRMS (ESI) caled for C;sH30, [M+H]+: 271.17, found 271.10

OH O

Jont

(23)
1-(2-Hydroxy-4-methylphenyl)-2-methylpropan-1-one ( 23 )
Following the general procedure I , 2-methyl-1-p-tolylpropan-1-one (33 mg, 0.20
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mmol), PhI(OAc); (133 mg, 0.40 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol),
1.4ml TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 50 °C for

5.5h. After completion of the reaction, the residue was purified by silical gel column

chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 23 ) (15 mg,

colourless oil) was isolated in 40% yield. "H-NMR (400 MHz, CDCls) & (ppm) 12.55

(s, 1H), 7.66 (d, J = 8.20 Hz, 1H), 6.80 (s, 1H), 6.71 (d, J = 8.20 Hz, 1H), 3.62 — 3.52

(m, 1H), 2.35 (s, 3H), 1.23 (d, J = 6.84 Hz, 6H); >*C-NMR (100 MHz, CDCl;) & (ppm)
210.3, 163.4, 147.9, 129.9, 120.2, 118.9, 116.1, 34.9, 22.0, 19.5; LRMS (ESI) calcd

for C;;H;50, [M+H]": 179.11, found 179.09

OH O

(24)

1-(2-Hydroxy-4,5-dimethylphenyl)-2-methylpropan-1-one ( 24 )

Following the general procedure I, 1-(3,4-dimethylphenyl)-2-methylpropan-1-one
(35 mg, 0.20 mmol), PhI(OAc), (133 mg, 0.40 mmol), [Ru(p-cymene)CL], (3.1 mg,
0.005 mmol), 1.4ml TFA and 0.6ml TFAA were used. The reaction mixture was
stirred at 50 °C for 5.5h.. After completion of the reaction, the residue was purified by
silical gel column chromatography (Petroleum ether: Toluene = 3:1). Finally,
compound ( 24 ) (20 mg, colourless oil) was isolated in 52% yield. 'H-NMR (400
MHz, CDCl3) 6 (ppm) 12.37 (s, 1H), 7.50 (s, 1H), 6.79 (s, 1H), 3.62 — 3.55 (m, 1H),
2.26 (s, 3H), 2.22 (s, 3H), 1.23 (d, J = 6.84 Hz, 6H); >C-NMR (100 MHz, CDCl;) &
(ppm) 210.3, 161.6, 146.8, 130.1, 127.1, 119.4, 116.2, 34.8, 20.6, 19.5, 19.2; LRMS
(ESI) caled for C1,H;0, [M+H]™: 193.12, found 193.10

OH O OH O
jeaclpeas

(25a) (25b)
2-Ethyl-1-(2-hydroxy-4-methylphenyl)butan-1-one ( 25a )
1-(2,6-Dihydroxy-4-methylphenyl)-2-ethylbutan-1-one ( 25b )
Following the general procedure I , 2-ethyl-1-p-tolylbutan-1-one (19 mg, 0.10 mmol),
PhI(OAc), (65 mg, 0.20 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.5ml
TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 50 °C for 12h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1 or Petroleum ether: Ethylacetate =

100:1). Finally, compound ( 25a ) (4 mg, colourless oil) and compound ( 25b ) (12mg,
white solid) were isolated in 13% and 65% yield respectively.
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OH O

T

(25a)
2-Ethyl-1-(2-hydroxy-4-methylphenyl)butan-1-one ( 25a )
'H-NMR (400 MHz, CDCl3) § (ppm) 12.76 (s, 1H), 7.68 (d, J = 8.24 Hz, 1H), 6.80 (s,
1H), 6.71 (d, J = 8.20 Hz, 1H), 3.30 — 3.20 (m, 1H), 2.35 (s, 3H), 1.83 — 1.76 (m, 2H),
1.62 — 1.55 (m, 2H), 0.88 (t, J = 7.44 Hz, 6H); >C-NMR (100 MHz, CDCl3) & (ppm)
210.4, 163.3, 148.0, 130.0, 120.2, 118.8, 117.9, 48.5, 25.4, 22.0, 12.0; LRMS (ESI)
caled for C3H;90, [M+H]™: 207.12, found 207.17

L0

(25b)
1-(2,6-Dihydroxy-4-methylphenyl)-2-ethylbutan-1-one ( 25b )
'H-NMR (400 MHz, CDCls) & (ppm) 9.59 (br s, 2H), 6.21 (s, 2H), 3.75 (m, 1H), 2.23
(s, 3H), 1.85-1.72 (m, 2H), 1.57-1.43 (m, 2H), 0.89 (t, J = 7.20Hz, 6H); *C-NMR
(100 MHz, CDCls) & (ppm) 211.4, 161.2, 147.5, 109.5, 108.7, 53.2, 24.7, 21.9, 12.0;
HRMS (ESI) caled for C3H;903 [M+H]+: 223.1329, found 223.1332

OH O OH O
o0 L0
(26a) (26b)

Cyclohexyl(2-hydroxy-4-methylphenyl)methanone ( 26a )
Cyclohexyl(2,6-dihydroxy-4-methylphenyl)methanone ( 26b )
1) small-scale
Following the general procedure [, cyclohexyl(2-hydroxy-4-methylphenyl)Methan-
one (21 mg, 0.10 mmol), PhI(OAc), (65 mg, 0.20 mmol), [Ru(p-cymene)Cl,], (3.1 mg,
0.005 mmol), 1.5ml TFA and 0.5ml TFAA were used.The reaction mixture was stirred
at 50 °C for 11h. After completion of the reaction, the residue was purified by silical
gel column chromatography (Petroleum ether: Toluene = 3:1 or Petroleum ether:
Ethylacetate = 100:1). Finally, compound ( 26a ) (3.3 mg, yellow oil) and compound
(26b) (13 mg, white solid) were isolated in 15% and 56% yield respectively.
2) Two gram-scale
Following the general procedure [, cyclohexyl(2-hydroxy-4-methylphenyl)methan-
one (2 g, 9.9 mmol), PhI(OAc), (6.4g , 19.3 mmol), [Ru(p-cymene)Cl,], (121 mg,
0.20 mmol), 21ml TFA and 7ml TFAA were used.. The reaction mixture was stirred at
50 °C for 14h. The residue was purified by silical gel column chromatography
(Petroleum ether: Toluene = 3:1 or Petroleum ether: Ethylacetate = 100:1). Finally,
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compound ( 26a ) (1080 mg, yellow oil) and compound ( 26b ) (139 mg, white solid)
were isolated in 50% and 6% yield respectively.

OH O

Jsge

(26a)
Cyclohexyl(2-hydroxy-4-methylphenyl)methanone ( 26a )
'"H-NMR (400 MHz, CDCl3) 5 (ppm) 12.61 (s, 1H), 7.65 (d, J = 8.20 Hz, 1H), 6.79 (s,
1H), 6.70 (d, J = 8.20 Hz, 1H), 3.29 — 3.23 (m, 1H), 2.34 (s, 3H), 1.88 — 1.34 (m,
10H); *C-NMR (100 MHz, CDCl;) & (ppm) 209.6, 163.4, 147.8, 129.8, 129.1, 118.9,
116.2, 45.2, 29.7, 26.0, 25.9, 22.0; LRMS (ESI) calcd for C14H;90, [M+H]": 219.14,

found 219.09
)@i:()

(26b)
Cyclohexyl(2,6-dihydroxy-4-methylphenyl)methanone ( 26b )
'"H-NMR (400 MHz, CDCls) & (ppm) 9.41 (br s, 2H), 6.21 (s, 2H), 3.60 (m, 1H), 2.23
(s, 3H), 1.96-1.93 (m, 2H), 1.84-1.81 (m, 2H), 1.73-1.70 (m, 1H), 1.47-1.23 (m, 5SH);
>C-NMR (100 MHz, CDCl3) & (ppm) 210.6, 161.2, 147.3, 109.5, 107.5, 50.3, 29.6,
26.3,21.9; HRMS (ESI) caled for C14H;905 [M+H]": 235.1329, found 235.1324

OH O

<h

(27)

1-(2-Hydroxyphenyl)ethanone (27)

Following the general procedure I , acetophenone (36 mg, 0.30 mmol), PhI(OAc),
(200 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml TFA and
0.6ml TFAA were used. The reaction mixture was stirred at 50 °C for 4h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 27 ) (13 mg,
pale yellow oil) was isolated in 30% yield. '"H-NMR (400 MHz, CDCl;) & (ppm)
12.26 (s, 1H), 7.73 (d, J = 8.00 Hz, 1H), 7.47 (t, J = 8.08 Hz, 1H), 6.98 (d, J = 8.40
Hz, 1H), 6.90 (t, J = 7.76 Hz, 1H), 2.63 (s, 3H); C-NMR (100 MHz, CDCl;) & (ppm)
204.7, 162.5, 136.6, 130.9, 119.9, 119.1, 118.6, 26.8; LRMS (ESI) calcd for CsHqO,
[M+H]": 137.06, found 137.00
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OH O

ben

(28)
1-(4-Fluoro-2-hydroxyphenyl)ethanone ( 28 )
1)[Ru(p-cymene)Cl,],
Following the general procedure [, 4'-Fluoroacetophenone (41 mg, 0.30 mmol),
PhI(OAc), (200 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at rt for 24h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 28 ) (12 mg,
yellow oil) was isolated in 26% yield.
2) Rhy(OAc)s
0.1mmol of 4'-Fluoroacetophenone ,5% Rhy(OAc)s, 2.0eq. of Selectfluor, 0.9ml TFA
and 0.1ml TFAA were used.The reaction mixture were stirred at 75 °C for 11h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 28 ) was
isolated in 41% yield.

OH O

ben

(28)
'H-NMR (400 MHz, CDCl3) & (ppm) 12.59 (s, 1H), 7.47 (dd, J = 6.60 Hz, J = 8.72
Hz, 1H), 6.68 — 6.60 (m, 2H), 2.61 (s, 3H); *C-NMR (100 MHz, CDCl;) & (ppm)
203.4, 167.6 (d, J = 255 Hz, 1C), 165.1 (d, J = 14 Hz, 1C), 133.2 (d, J = 12 Hz, 1C),
117.03 (d, J = 2.2 Hz, 1C), 107.03 (d, J = 23 Hz, 1C), 105.11 (d, J = 22 Hz, 1C),
26.75; LRMS (ESI) calcd for CsHgFO, [M+H]+: 155.05, found 155.08

OH O

jog

(29)
1-(2-Hydroxy-4-methylphenyl)ethanone ( 29 )
Following the general procedure [, 4'-methylacetophenone (41 mg, 0.30 mmol),
PhI(OAc), (200 mg, 0.60 mmol), [Ru(p-cymene)ClL;], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 50 °C for 4h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 29 ) (25 mg,
pale yellow oil) was isolated in 54% yield. '"H-NMR (400 MHz, CDCl;) & (ppm)
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12.28 (s, 1H), 7.61 (d, J = 8.16 Hz, 1H), 6.78 (s, 1H), 6.71 (d, J = 8.16 Hz, 1H), 2.60
(s, 3H), 2.35 (s, 3H); >C-NMR (100 MHz, CDCl;) & (ppm) 204.0, 162.6, 148.2, 130.7,
120.3, 118.5, 117.7, 26.6, 22.1; LRMS (ESI) calcd for CoH;;0, [M+H]": 151.08,
found 151.07

OH O

S

(30)

1-(2-Hydroxyphenyl)propan-1-one ( 30 )

Following the general procedure I , propiophenone (27 mg, 0.20 mmol), Selectfluor
(106 mg, 0.30 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.5ml TFA and
0.5ml TFAA were used. The reaction mixture was stirred at 50 °C for 6h and then at
60 °C for 5h . After completion of the reaction, the residue was purified by silical gel
column chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 30 )
(16 mg, colourless oil) was isolated in 54% yield. "H-NMR (400 MHz, CDCls) &
(ppm) 12.35 (s, 1H), 7.77 (dd, J = 1.12 Hz, J = 8.00 Hz, 1H), 7.46 (td, J = 1.32 Hz, J
=17.78 Hz, 1H), 6.98 (d, J = 8.40 Hz, 1H), 6.89 (t, J = 7.96 Hz, 1H), 3.04 (q, J = 7.28
Hz, 2H), 1.25 (t, J = 7.28 Hz, 3H); >C-NMR (100 MHz, CDCl3) & (ppm) 207.2, 162.5,
136.3, 130.0, 119.4, 119.0, 118.7, 31.7, 8.4; LRMS (ESI) calcd for CoHoO, [M-H]":
149.07, found 149.08

OH O

Jond

(31)

1-(2-Hydroxy-4-methylphenyl)propan-1-one ( 31)

Following the general procedure I, 4'-methylpropiophenone (45 mg, 0.30 mmol),
PhI(OAc), (200 mg, 0.60 mmol), [Ru(p-cymene)Cl,], (4.5 mg, 0.0074 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 35 °C for 12h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 31 ) (25 mg,
colourless oil) was isolated in 50% yield. "H-NMR (400 MHz, CDCls) & (ppm) 12.37
(s, 1H), 7.64 (d, J=8.16 Hz, 1H), 6.79 (s, 1H), 6.70 (d, J = 8.12 Hz, 1H), 3.10 — 2.90
(m, 2H), 2.34 (s, 3H), 1.21 (t, J = 7.20 Hz, 3H); >C-NMR (100 MHz, CDCl3) & (ppm)
206.7, 162.7, 147.8, 129.9, 120.3, 118.7, 117.2, 31.5, 22.1, 8.5; LRMS (ESI) calcd for
C10H130, [M+H]": 165.08, found 164.92
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OH O

ST

(32)

1-(4-chloro-2-hydroxyphenyl)propan-1-one ( 32)

Following the general procedure I, 4'-chloropropiophenone (34 mg, 0.20 mmol),
PhI(OAc), (133 mg, 0.40 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol), 1.4ml
TFA and 0.6ml TFAA were used. The reaction mixture was stirred at 50 °C for 5.5h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 32 ) (20 mg,
colourless oil) was isolated in 55% yield. "H-NMR (400 MHz, CDCls) & (ppm) 12.47
(s, 1H), 7.67 (d, J = 8.60 Hz, 1H), 6.99 (d, J =2.04 Hz, 1H), 6.86 (dd, J = 8.56 Hz, J
=2.00 Hz, 1H), 2.99 (q, J = 7.28 Hz, 2H), 1.24 (t, J = 7.28 Hz, 3H); "C-NMR (100
MHz, CDCl3) & (ppm) 206.5, 163.2, 142.0, 130.9, 119.7, 118.7, 117.9, 31.8, 8.3;
LRMS (ESI) caled for CoHgCIO, [M-H]: 183.03, found 182.89

OH O

D)M

(33)

1-(2-Hydroxy-4-methylphenyl)butan-1-one ( 33)

Following the general procedure I, 4'-methylbutyrophenone (33 mg, 0.20 mmol),
PhI(OAc), (133 mg, 0.40 mmol), [Ru(p-cymene)Cl,], (3.1 mg, 0.005 mmol),, 1.5ml
TFA and 0.5ml TFAA were used. The reaction mixture was stirred at rt for 21h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (Petroleum ether: Toluene = 3:1). Finally, compound ( 33 ) (16 mg,
colourless oil) was isolated in 45% yield. "H-NMR (400 MHz, CDCls) & (ppm) 12.43
(s, 1H), 7.64 (d, J = 8.16 Hz, 1H), 6.79 (s, 1H), 6.70 (d, J = 8.16 Hz, 1H), 2.93 (t, J =
7.32 Hz, 2H), 2.34 (s, 3H), 1.82 — 1.73 (m, 2H), 1.06 (t, J = 7.40 Hz, 3H); "C-NMR
(100 MHz, CDCl3) 6 (ppm) 206.4, 162.8, 147.9, 130.0, 120.2, 118.7, 117.4, 40.2, 22.0,
18.2, 14.0; LRMS (ESI) calcd for C;;H;50, [M+H]": 179.11, found 179.17

Ethyl 2-hydroxybenzoate ( 34 )

Following the general procedure I, ethyl benzoate (15 mg, 0.10 mmol), K;S,0s
(30mg, 0.11 mmol), Rhy(OAc)s (2 mg, 0.005 mmol), 0.9 ml TFA and 0.1 ml TFAA
were used. The reaction mixture was stirred at 90 °C for 9h. After completion of the
reaction, the residue was purified by silical gel column chromatography (Petroleum
ether: Toluene = 5:1). Finally, compound ( 34 ) (10.4 mg, colourless oil) was isolated
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in 59% yield. 'H-NMR (400 MHz, CDCI3) &(ppm) 10.84 (s, 1H), 7.85 (dd, J = 1.68
Hz, J = 8.00 Hz, 1H), 7.42 - 7.47 (m, 1H), 6.98 (dd, J = 0.72 Hz, J = 8.40 Hz, 1H),
6.85 — 6.89 (m, 1H), 4.41 (q, J =7.16, 2H), 1.42 (t, J = 7.16 Hz, 3H); >C-NMR (100
MHz, CDCI3) & (ppm) 170.3, 161.8, 135.7, 130.0, 119.2, 117.7, 112.8, 61.5, 14.32;
LRMS (ESI) caled for CoH;;03 [M+H]": 167.06, found 166.71

2-Hydroxy-N-propylbenzamide ( 35)

Following the general procedure I, N-propylbenzamide (17 mg, 0.10 mmol),
Selectfluor (56mg, 0.22 mmol), Rh,(OAc)s (2 mg, 0.005 mmol), 0.9 ml TFA and 0.1
ml TFAA were used. The reaction mixture was stirred at 60 °C for 5.5h. '"H-NMR
shows the conversion ratio is 31%. 'H-NMR (400 MHz, CDCI3) 8(ppm) 12.41 (s, 1H),
7.40 — 7.34 (m, 2H), 6.98 (d, J = 8.32 Hz, 1H), 6.83 (t, J = 7.56 Hz, 1H), 6.39 (s, 1H),
3.44 — 3.39 (m, 2H), 1.66 — 1.64 (m, 2H), 0.99 (t, J = 7.40 Hz, 1H); "C-NMR (100
MHz, CDCI13) 6 (ppm) 170.1, 161.7, 134.2, 125.3, 118.8, 118.7, 114.5, 41.5, 22.9,
11.5; LRMS (ESI) calcd for C;oH4NO; [M+H]+: 180.09, found 179.98

(6-Chloro-3-(4-chlorophenyl)benzofuran-2-yl)(phenyl)methanone ( 36 )

'H-NMR (400 MHz, CDCl3) & (ppm) 7.89 (d, J = 7.88 Hz, 2H), 7.65 (s, 1H), 7.58 —
7.53 (m, 2H), 7.45 — 7.34 (m, 7H); "C-NMR (100 MHz, CDCl;) & (ppm) 185.2,
154.6, 147.9, 137.0, 134.9, 134.5, 133.2, 131.3, 130.0, 129.0, 128.9, 128.4, 128.0,
126.7, 125.3, 122.9, 113.0; LRMS (ESI) calcd for CyH;5°°CLO, [M+H]": 367.0287,
found 367.0288

Xanthone ( 38)

'H-NMR (400 MHz, CDCI3) & (ppm) 8.35 (d, J = 7.88 Hz, 2H), 7.73 (t, J = 7.88 Hz,
2H), 7.50 (dd, J = 2.16 Hz, J = 8.36 Hz, 2H), 7.38 (d, J = 7.88 Hz, 2H); *C-NMR

(100 MHz, CDCI13) & (ppm) 177.4, 156.3, 135.0, 126.9, 124.1, 122.0, 118.1; LRMS
(ESI) calcd for Ci3H90; [M+H]+: 197.06, found 197.09
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0

T

3-Fluoro-9H-xanthen-9-one ( 39)

'H-NMR (400 MHz, CDCl3) & (ppm) 8.38 — 8.33 (m, 2H), 7.73 (t, J = 7.44 Hz, 1H),
7.49 (d, J=8.44 Hz, 1H), 7.40 (t, J =7.52 Hz, 1H), 7.17(dd, J = 9.32 Hz, J = 1.80 Hz,
1H), 7.11 (td, J = 8.46 Hz, J = 1.96 Hz, 1H); >C-NMR (100 MHz, CDCl3) & (ppm)
176.3, 166.7 (d, J = 254 Hz, 1C), 157.5 (d, J =13 Hz, 1C), 156.4, 135.04, 129.5 (d, J
=11 Hz, 1C), 126.9, 124.5, 121.9, 118.9, 118.0, 112.9 (d, J =22 Hz, 1C), 104. 7 (d, J
=25 Hz, 1C); LRMS (ESI) calcd for C,3HgFO, [M+H]": 215.04, found 214.91
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g T NOMWLWMWO ANNOM WIS OO LW LWLW
< MMOOHWWOWOWOWNMLO WL I OO
()] MO WO OMOM AN TSN AN A
MO LTI TONONONONNO O 0 O
o A N N A S S UL S ATV
‘ lN“/%’/H/‘/ Current Data Parameters
NAME SG-6-86-H-20120329
HOWOWANWONMWOHNMSW WL 0 O EXPNO 10
OWOWMM AN T ™~ LW < N A PROCNO 1
IO N NN O O O 0O
e e e e e e e e e e e P . e e F2 - Acquisition Parameters
| e e T e e ~ O O WO OH O € Date_ 20120329
Time 18.02
Ny Y. ®
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
(2a) DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 130.81
DW 60.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.91 usec
7.5 7.4 7.3 7.2 7.1 7.0 6.9 rerm PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
(@] < ™M ™ ~ ST 65536
N N o ~ (@)} SF 400.1300110 MHz
™M — N (@) (@) WDW EM
. . . . . SSB 0
™ N i i i LB 0.30 Hz
GB 0
PC 1.00

12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o N|OY O~ [O
o N[H|N|O| [
- R ] ]



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Current Data Parameters

N o e N N © © < NAME SG-6-86-C-20120329
= o N OO ooy ® AR EXPNO 10
o © MMM ®O NN A A A ~r~ o PROCNO 1
N — R B e s B e B T o O IR O B | ~ -~ -~
\Qﬁ\\\4/¢z// \4// \\k/ F2 - Acquisition Parameters
Date_ 20120330
Time 0.02
INSTRUM spect
o« © cmm o oo - PROBHD 5 mm PABBO BB-
ks e men @ N0 OH O CI D e
~ - ™ — — O [o0) e o)y OY 00
© o ™ mmo o o = SOLVENT CDC13
NS 512
Voo i : 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
(28') RG 209.25
DW 20.800 usec
DE 6.50 usec
TE 298.5 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 13C
Pl 10.31 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
LMLMM WWL " s MJL PCPD2 90.00 usec
PLW2 13.00199986 W
- - m 7T PLW12 0.35685000 W
138 136 134 132 130 128 126 124 122 120 118 ppm PLW13 0.28904000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127562 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
o " ” ) . .

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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11.7305

OH O

cl
(2b)

OH

Current Data Parameters

NAME HXS-C1-DI-OH-H
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121120

Time 14.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 165.63

DW 60.800 usec
DE 6.50 usec
TE 299.9 K

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

Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536

SF 400.1300116 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

0.97
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C13CPD CDC13 {D:\NMR_DATA} RY 10

Current Data Parameters

- - 4 O = Oy A 06 NAME HXS-C1-DI-OH-C
o o ~ NN T AT M T N O EXPNO 20
o ~ < R N T “en PROCNO 1
o O n N MMM ANN A A o~~~ 0
~ — — e e e R R R ~ o~
F2 - Acquisition Parameters
A% v
Time 14.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
— © NN < o < © A ™~ PULPROG z2gpg30
o N~ m — o~ o — @ ™~ TD 65536
= aoe oo aNa = SOLVENT cDC13
PN A NN I i it NS 86
‘ ‘ \/ ‘ ‘ \/ ‘ ‘ SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63
OH O OH DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
cl D11 0.03000000 sec
TDO 1
(Zb) ======== CHANNEL fl ========
NUC1 13C
} \ L Pl 10.30 usec
- ) Moo ' I PLW1 50.00299835 W
- o " N SFO1 100.6228293 MHz
T T T T T 1
135 130 125 120 115 ppm ======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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o AT RO N 0NSS 0O ®®
o VOWAHNHNOOM>~OVOHOOIN LW OO
. OO WOWWLW T T ANO O
= R R N R N N NN
N O 66O G DD oo ° O\O\“\Nwé//,// Current Data Parameters
DO N DD~ O o s & © ® © = NAME YXL-263-H-C-20120418
OO WLWLWLWLWLWO T ~ oo © o © EXPNO 30
R N N A T = TN ©w© PROCNO 1
\\§<\\\:\kz/¢4éﬁb/ ‘ \/ \‘ / F2 - Acquisition Parameters
OH O Date_ 20120418
Time 17.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
(3a) NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 70.24
DW 60.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
A TDO 1
======== CHANNEL fl ========
T T T T T T T T T T NUC1 1H
7.7 7.6 7.5 7.4 7.3 7.1 7.0 6.9 ppm Pl 14.91 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
< ~ ~ @ o
— N ~ e} o
e e o o e F2 - Processing parameters
™~ ~ ~ o — SI 65536
SF 400.1300136 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
Jk J\_b,LA_,‘ o
"""" L e O O O B I I IR
12 11 10 8 6 5 4 3 2 1 0 ppm
N — N~ ~||O
o (@] (@] [o)) | |O
o alalet] ol
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~ o ~ O N LW < W1 0 O ™~
N N -~ wnome> o~~~ < ~ — 0
& 3 SR8 Joey AR Current Data Parameters
- o oG o o oo = NAME yx1-263-c-3-20120419
o © Mmoo NN — ~ o~ o EXPNO 11
\\ \ / ‘/ \\L/ \J// F2 - Acquisition Parameters
Date_ 20120419
Time 12.29
OH O INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 471
DS 4
(3a) SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 usec
TE 298.4 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.31 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35685000 W
PLW13 0.28904000 W
SFO2 400.1316005 MHz
F?2 — Processina parameters
W M o —— e i . W s o " w‘J y L Wil R drheipwsh

110 100 90 80
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8 O™ <IN O
© ANMOOTMANM
n M1 O
s LN
— Ll e L L Current Data Parameters
NAME 20121108-yu 1-143
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121108
Time 15.28
OH O OH INSTRUM spect
Q 2 g % g g 3 PROBHD 5 mm PABBO BB-
© © Ire} o~ — O o PULPROG zg30
o~ o~ ~ [\ ~ o~ w0 D 65536
SOLVENT CDC13
I T : :
DS 2
(3b ) SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 209.25
DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
‘ h TDO 1
| ======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ SF 400.1300105 MHz
7.7 7.6 1.5 1.4 7.3 7.2 7.1 7.0 6.9  ppm oon 0 EM
LB 0.30 Hz
- o = - PC 1.00
N N N
L [
T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 1 0 ppm

00
1
2.16
1
1
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Current Data Parameters

NAME 20121108-yu 1-143
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121108

Time 16.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 488

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

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

Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127539 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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™

< LT OOOHDAINDWVHANOANDDOHMMT O OO

oo} NO A~ NOWOIOTMANHL OO HLO O I OM

N HOADA- OO NOOSI=OTMNOO
CLOLLVWOVWLONOOLANNNCHS>-- W00 W

o~ s r e e e e e e e s e e e e e e e e e e e

— L e B R e e e R NS IANC IO I N e N BN BN ¢

Current Data Parameters

NAME 20120207-m11-2-19
—H OO~ O O~ O N O © SO <TMN A O o PROCNO 1
~ O W YOWOWnwLw N N N [ e B i >N NN i To ITe]
o e e T S S el [ e e o (Ne BN\ NeNe Ve Ve JaNe NeaNe] OH O FZ*Acquisition Parameters
Date_ 20120207
Time 21.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
F F PULPROG 2930
4 TD 65536
( a‘) SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 165.63
DW 60.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
T T T T T T T T T T T T T T T ======== CHANNEL fl ========
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 Ppm NUC1 1H
Pl 14.49 usec
PLW1 13.00199986 W
2 ﬁ g ; g SFO1 400.1324710 MHz
— o — o o
~ - ~ - - F2 - Processing parameters
SI 65536
SF 400.1300106 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
JL AL J__A\‘__
L B LI LI LI | T LI LI LI LI T T LI LI T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o — Al ol
o —|O — o|o
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Current Data Parameters

— NN WO oM M~ 0 < NM NOwWwwOwmMmOoOors

— O MO o W~ OO W~ NN~ MO N OH O NAME 20120207-m11-2-19
o ® O W WO Mm OO S A © WO WWS S WOWn EXPNO 11

o O W W W W WY MnNMmMmMmmomM O O O O

F2 - Acquisition Parameters

Z
N
£
=
N
£
~
-
~

Date 20120208
B F Time 5.33
( 4a ) INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
o 2eaD S 228 2 23 D 65536
o R o o RS SOLVENT CDC13
O 1w o~ o~ mn N
5 g 5 237 55 83 D B
\/ ./ ‘ SWH 24038.461 Hz
)/ YRy ST
AQ 1.3631988 sec
RG 184.16
DW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.13 usec
PLW1 50.00299835 w
SFO1 100.6228293 MHz
me. ” » ======== CHANNEL f2 ========
CPDPRG2 waltzl6
AR Rl RS EAARAARALS RAAAEAREAS EARARRAARS RARARRAARS RARRN — T T T T T T NUC2 1H
169 168 167 166 165 164 ppm 116 114 112 110 108 106 ppm PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.27298999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127552 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
L | - IS J

B I I I I I I A B R R N
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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O~ OO ANNOTMAN
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[l e S NC e BN AN RN A C AN A\ ]

——10.8758
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Current Data Parameters
NAME YXL-2-133-H-C-20120723
EXPNO 10

PROCNO 1
© O @ © o LN OO OO o F2 - Acquisition Parameters
— O o~ 0 o) 00 WO W OO~ O LN Date 20120723
O O N " ~N [l e SN BiNe Ve BNe BNNe) . -
e e N e e e . Time 19.33
[ e o~ [\>IN< N NeNe Vo Ve JNe JaNe] INSTRUM spect
OH O OH PROBHD 5 mm PABBO BB-—
| 1 PULPROG zg30
T T TD 65536
SOLVENT CDC13
. : : NS 16
F ' F DS 2
SWH 8223.685 Hz
(4b) FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 93.19
DW 60.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 ppm
F2 - Processing parameters
SI 65536
9 A = SF 400.1300094 MHz
o o)} o WDW EM
~ - ~ SSB 0
LB 0.30 Hz
GB 0
PC 1.00
T T T T r— T T T T T T r— T T T T
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
0 (32 [sel[=]
o [e)] [e]



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

[ee] — 0~ 0 < ™M~ @ — O 1N
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Current Data Parameters
NAME YXL-2-133-H-C-20120723
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date 20120723
OH O OH Time 19.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
| ; | TD 65536
F F SOLVENT CDC13
NS 256
(4b) DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63
DW 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.69 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F? — Processina narameters
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20 10 0
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g O-rr~rNOSTHOWLUONIT O N
N~ DONNOOODON OO MLOLO
© FTAOLNANONLOD © O © ©
— QOO NO OO ®®
— NNNNNNNNNDNOOO
O H—H>WT O 0 o™ < O~ k\5§§;§$§%/)/)%i;%£;;L) Current Data Parameters
XXIILZ8 5 23 P NAME 20121127-ysy---1--mono
O O WO W o~ oo o © EXPNO 10
N AT =~ == ©©© PROCNO 1
\\\ \\\//?// ‘ \/ \\‘/ F2 - Acquisition Parameters
Date_ 20121127
Time 17.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
OH O DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 102.67
Cl DW 60.800 usec
DE 6.50 usec
( 5a ) TE 299.9 K
D1 1.00000000 sec
TDO 1
I j I j I j I I j I j I j ======== CHANNEL fl ========
NUC1 1H
8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 ppm o1 14.77 usec
PLW1 13.00199986 W
- ~ o ™ SFO1 400.1324710 MHz
< — o —
« a < - F2 - Processing parameters
N = H i ST 65536
SF 400.1300117 MHz
1 T 1 e R I 1 1 1 T 1 1 1 L L A I
13.5 13.0 12.5 12.0 11.5 11.0 10.5 10.0 9.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm

Scale: 0.4705 ppm/cm, 188.3 Hz/cm
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Current Data Parameters

© © O N OO~ O NAME 20121128-ysy-———-1--4-1v
o (s8] [Tl ol ea T nliee] o o~ o O < EXPNO 10
o - BOOMO® oo oo e PROCNO 1
o 0 MmO mMmmMmmA — ~~ O
~N — o — o~~~
F2 - Acquisition Parameters
\ \ NI v
Time 18.17
T) 0 m <) © ™ N O © INSTRUM spect
5 s - © 5 PABMEY PROBHD 5 mm PABBO BB-
: c o : : Co PULPROG zgpg30
S ;e . - Q 252 D 65536
N o N i - o SOLVENT CDC13
T T \/ Ns
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 usec
| TE 299.9 K
OH O D1 2.00000000 sec
| D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
cl NUC1 13C
P1 10.30 usec
(5a) PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
) RPNV o Moo NUC2 1H
PCPD2 90.00 usec
T — ] T — T I — T I — T I — PLWZ2 13.20%928%3 W
PLW1 .3501 W
135 130 125 120 pPpPrm PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127539 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T e

T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm
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N OAN-TOWM— 0N T AN N ©
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Current Data Parameters
BeoagL8I8YT 8 R NAME 20121128-ysy——-1-lv-—er
O MO TMAN O O o ~ < EXPNO 10
e o < 9% PROCNO 1
[ e i ol ol e e ~ 0
F2 - Acquisition Parameters
Date_ 20121128
Time 19.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
O OH TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
Ci FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 165.63
(5b ) DW 60.800 usec
DE 6.50 usec
TE 299.9 K
T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T D1 1.00000000 sec
TDO 1
8.0 7.5 7.0 6.5 ppm
======== CHANNEL fl ========
NUC1 1H
853 g 8 § Pl 14.77 usec
o] o o PLW1 13.00199986 W
<Slalla = = SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300103 MHz

_

e e L A L L
140 135 130 125 120 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 ppm

Scale: 0.4932 ppm/cm, 197.3 Hz/cm
o S|—|® || |S
o A~ — =
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C13CPD CDC13 {D:\NMR_DATA} RY 32

Current Data Parameters

NAME 20121128-ysy--1-1lv--erbenjiatong
[ee] 0 oMM I NOLWN xeNo 1
[e)) o SO M N0 LN S W O o) PROCNO *
. . e e e e e e e < fee)
o < N~ <t N OY 0O 0O O 0O ™~ . F2 - Acquisition Parameters
o Xe} OO NNN A A A o~~~ 0 o Date_ 20121129
o~ — R e B I B B A [ o~ Time 0.19
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30
~ ™ ™ © ™~ o — < TD 65536
o ™ < T N O N O " SOLVENT CDC13
< ~ O M N O N~ NS 512
~ ~ < N O © o o~ DS 4
< ™ ™ ™M™ N NN — SWH 24038.461 Hz
— — = — FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
O OH NUC1 13C
P1 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
Ci NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
( 5b ) PLW12 0.35018000 W
PLW13 0.28364000 W
SF02 400.1316005 MHz
F2 - Processing parameters
ST 32768
| | | | SF 100.6127541 MHz
WDW EM
SSB 0
T T T T T T T T s 0 1.00 Hz
145 140 135 130 125 120 115 ppm PC 1.40

,‘:_w:,“Lua Mmmwlm" MO o

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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s 3 M0 OLANDN DO M O
- ND-ONHOMNMDO S M~
o NODANODHODOO MM~
e @ iﬁﬁigzgggggg Current Data Parameters
NAME 20121123-ysy---duilv erbenjiatc
‘ ‘ \“\\\\\ /% EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
"o > OO rnoHan Date_ 20121123
TR Y ~ 28 FER&E Time 11.08
e e A NN INSTRUM spect
PROBHD 5 mm PABBO BB-
W2 TN
TD 65536
SOLVENT CDC13
NS 16
| DS 2
OH O OH SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144.49
DW 60.800 usec
Cl DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
(5C) TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
S erol 106.1324710 M
SFO . MHz
7.8 7.6 7.4 7.2 7.0 pprm
F2 - Processing parameters
SI 65536
3 3 s SF 400.1300105 MHz
S o o e o
@ ~ ~

A L w Jl

‘ R I R R R R I R B
145 140 135 13.0 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 ppm

Scale: 0.5912 ppm/cm, 236.6 Hz/cm
o (9 S |9|S
o o (a2} [aVi¥a\}
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C1l3CPD CDC13 {D:\NMR_DATA} RY 36

Current Data Parameters

NAME ysy-1-—-—--16220121120-
. . Lo T < 00
— AN AN O <N Oy Oy Oy O 00 . .
o~ — i R R B B B B ~ o~ F2 - Acquisition Parameters
Date_ 20121120
Vo TN V
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
: SOLVENT CDC13
NS 512
OH O OH DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63
Cl DW 20.800 usec
DE 6.50 usec
(5¢c) TE 299.9 K
. D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127547 MHz
WDW 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 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters

NAME YXL-1-281-1-H-C-20120426
o ™M EXPNO 10
S5 e R By R s R R B SRR PR g g PROCNO 1
o ™M oM ANNSCTTOLOOONATOO AT ONOT TN OO I O LW
. DO LITONNNNN A OLWOLWOLWOLWOLWN
NN T F2—Acqu131tlonParameters
\/ %M////Q Time 20.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
DO N0 OO WOWETOOTMHOALWOOME>ENWO PULPROG zg30
O ANCTTOOONTATOO AT NOTWOLTANAHOO I WO D 65536
OO TTONNNNN A OLWLWOLW0LWLW0 OH O SOLVENT chbel3
N e e e e e T e S S SR Vo B Ve VeIV VWV R Vo R e IV Ro) gg 12
\\\ \/////// \\\\\\\’/ SWH 8223.685 Hz
FIDRES 0.125483 Hz
F F AQ 3.9846387 sec
RG 130.81
{ fa ) DW 60.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.91 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
T T T T T T T T T T T T SI 65536
7.6 7.4 7.2 7.0 6.8 6.6 ppm e 1001300102 Mz
SSB 0
LB 0.30 Hz
GB 0
~ (@) < ™ (@) — PC 1.00
~ — O < (@] O .
(@) — (@) (@) (@) (@)
— N — — — —
J L |
""" LN T L B L B B I I R B B R BN
13 12 11 10 9 8 7 6 5 2 1 0 ppm

9
1.08
2.11
1.06
1.04
1.00

05
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107.5384
105.2098
104.9705

N

< = MO ™MW LOITMNMOOTONOOONO ML
© o< oo CANOMNOWMDS OO~
< O ™Mo OO WWOWOFOMSWOVMSOONDLO N
< M~ O Mo CONON AN M HOWOOWOWMIN™
™~ VWO~ WO MMO OO WS I~ [~ OO~
o [CRERGCRERCRTe) MOOOOONONNNNNNAAAAO
— — oA A A A A A
0 N0 NO 0 © — 0 < © — O O I~ ~w O
© OO WD~ 0 ™M < 0 O N 0o 0 oM >~
SO o N o o ™ — O © cowm SN NO
WWOBLW Mm™M o o OO T ~ -0 S~
Mmmmonmm NN NN NN — oo oo
o — — — — =
T T T T T T T
135 130 125 120 115 110 105 ppm

77.4765
77.1595
76.8415

4
j\\¥

OH O
F
(6a)

Current Data Parameters

NAME YXL-1-281-1-H-C-20120428
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120428

Time 22.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25

DW 20.800 usec
DE 6.50 usec
TE 299.1 K

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

Pl 10.31 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz1l6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35685000 W
PLW13 0.28904000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127554 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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g NDOOANMOAONDA= IO NO O O W LD
© DM WOWNOONASLTMOTONN
© OO OMOLMNANOTND> T ANO
. S SN A 00000
o - . e e [
= [ e e e e e e i IR RN
A MWOWWBANODDIDOANNOOTM™Mm O [©XNNORNep] () ()H
WO OMOWTMNAHNDOWTAN O~ < N O
S << AN A A 000 O O O
[ e R e e B B e R TN C ) O O O

1.972
1.014
2.079
0.992
1.000
—_

Current Data Parameters

NAME YXL-1-281-2-H-C-20120428
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120428

Time 22.36
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zg30

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 165.63

DW 60.800 usec
DE 6.50 usec
TE 299.0 K

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

P1 14.91 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536

SF 400.1300107 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

11.5 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5

o~ — | |O |©
[e)) [e)) o ol |o| |O
— — [QV] I (el I |
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- RN Cmear e adNTeD®® o o Current Data Parameters
[ee] o~ O~ MW NOMOWMOITOWAM™WMO I OO O o NAME YXL-2-135-2-C-20120706
< O <O ' <M N OO0 WWOWHLMWTANAN LW O™~ o~
. Coe e e e e e e e T . <~ O EXPNO 10
£ cTUgee SRR e R PROCNO 1
— R B e B B B | D e B e B e T O IO e B T B e O B e e B e B B | ~ - -
F2 - Acquisition Parameters
Date_ 20120706
Time 11.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
3 §228 2 soas @0 T ™ e L
o < W < ™ o mo 0 ™M O T O QYQE’OQ g@ ?,CZ D 65536
o - RPN S — O O © © 00 O T NN o < o~ SOLVENT CDC13
© © © © © © O 0O 0O [ oo < oo © o NS 512
— — — — M mmm Mmmmm — — = oo DS 4
Ty vy AN o o F F SwH 24038.461 Hz
| AV Ny VAV Y
( 6b ) AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
. JL " NUC1 13C
166 164 162 ppm 136 134 132 ppm 116 114 112 110 108 ppm SFOL 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.36406001 W
PLW13 0.29488999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SFE 100.6127548 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
N1 T L | N .
T T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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% OMMMEEOEMWOWANWN OO < — O 0
Nej MO OOV A AT OO~V MMMIS - O LW
e} AT ANOOULMEANODVDOMAHIDITMAN OO
. OO ONOOS OO OO ONn
: O(;I\.l\.l\.l\.[\'[\'[\'[\.[\.\o.ko.ko.ko.kékdw'ko.\oko. Current Data Parameters
NAME YXL-2-135-3-H-C-20120725
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120725
o~ ON W0 — oY O NO MM — O . .
T NO O™ O ) © © N HOT O N O O [ Time 21.36
SR LN nmYYeeen OH O OH INSTRUM spect
L e R e e o~ O O W W W W W W WO PROBHD 5 mm PABBO BBR-—
: ’ . PULPROG zg30
I I TD 65536
| SOLVENT CDC13
e NS 16
E F DS 2
( 6¢c ) SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 184.16
DW 60.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
DO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
T T T T T T T T T T T T SI 65536
7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 ppm o 400.1300056 Mtz
S SSB 0
— < — o LB 0.30 Hz
o S = 3 GB 0
= = = = PC 1.00

n L0 o~ < N WO
[e)) [e)) [} (=] I B
o o — |
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N <00 OO ) NN O O~ OO NTTOATMO~-OVOr-mMm Current Data Parameters
o R R R T R N R R Ay S DN RN NAME YXL-2-135-3-C-20120725
. . e . . C e e e e e . < — O
~ OV O O O —H O W OCOWLWWW NS0 PROCNO 1
o O O YW WYWOWnwnw MMM MON A d dddd OO0 OO0 OO o~~~ 0
— Lo M B e B B B e I | e B B e B e e IO B IO e B I e B I B e s B B B B | | i el
F2 - Acquisition Parameters
\ WY =\
Time 2.01
INSTRUM spect
o © o o oo~ OH O OH PROBHD 5 mm PABBO BB-
10 @ Qo NS 2o & 8 23 PULPROG zgpg30
< [ee] < N N o o~ ~~~ oo o o
. . . N e TD 65536
2 © v 3 AR AT < < N SOLVENT CDC13
3 S 23 g 45343 ot o o NS 1024
F F DS 4
\J// \/ \/ 6 SWH 24038.461 Hz
(6c) FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63
DW 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.69 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
————————————— e i
170 168 166 164 162 160 ppm 118 116 114 112  ppm PLWL3 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127542 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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o
O IFNONNASTTMNO TN AO0ONNONOVOFANONOO A VWA ONOVO O N
O AL AFTOLNOOTANNMALF AT MNMOOIFTNDNIMOOOMNIETMILTMMOFTORNOSAMO — M
OANNOOE SN AONOETETSOOMMAOSESTOVOANANSETWMOMESNNOMOMOO O ™~
e = =W WYL m>m>m)m>w>w A R R B S e R e e e I RS )
T T T F T T Y .
e 3~ S S S S S S S S S A e P R R T T g
NV”%%W/’J % Current Data Parameters
— NAME 20120526-m11-3-3-pl
EXPNO 10
PROCNO 1
N ALNDONO A~ NONOLOMOANNDNMN A M MW SO>SO~
NNOOOIFT M A0SO MMHAOST=OOANSI=WWMSSW®MM s
A A A0V OVOVOVOOLIIILIITONNNOOOOO OO~~~ F2 - Acquisition Parameters
ool o R e e e e e e i et e o e e e e N i i e ol e o o JiNe BN Vo Vo) ?i;i— 201%2??2
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
o o FIDRES 0.125483 Hz
AQ 3.9846387 sec
OH O - RG 93.19
| DW 60.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
( 7) ======== CHANNEL fl ========
NUC1 1H
Pl 10.83 usec
PLW1 13.00199986 W
i N i N i N i N i N i N i N i N i SFO1 400.1324710 MHz
8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 ppm F2 - Processing parameters
SI 65536
SF 400.1300095 MHz
WDW EM
= A I I - Q SSB 0
o ol |o ol |lo o o LB 0.30 Hz
5 1 N R S 5 6B 0
PC 1.00
t Ju e U
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3  ppm

.06
1

[=] NSO MM
Q eleeeeree :
- vy N (3}
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[Q\V OO OO ANNO 00
(@] O OWATFT OO I I ON O O < O ()
. F I T S T T T T < — ~ LO)
™ ONOAOANNOHON™~ O O . . . .
o CWOWMNMMMMMNMANNNN — [ SNV S ™
[Q\ D T e R e T e T T s TR e R e R e R e R e R e IO e | ~ o~ NeJ —
(42} 9] AN NANWO O o~
[e0) X} S~ NANOY O ~ ™M ©
o S O oo < O N
o o NN O oo o o
™ ™ MmN ONN N N
— — R B A e B e B B | —
0.0
OH O
(7)
T T T T T T 1
140 135 130 125 120 115 ppm
, ‘ , ‘ , ‘ , ‘ , , ‘ ‘ ,
200 180 160 140 120 100 80 60 40

Current Data Parameters

NAME 20120530-m11-3-3-pl
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120530

Time 17.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 300

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25

DW 20.800 usec
DE 6.50 usec
TE 299.0 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

======== CHANNEL f1l ========

NUC1 13C

Pl 10.38 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.18827000 W

PLW13 0.15250000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127584 MHz
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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—
g SO AN NANNOMMSI~0~W0OMOONON O A
Ne) AN~ 00N AOO0OOWNHNOO I OO A
~N OO M A~ OF M HM AOWN AONMAN O
. -q'q'w @ @ @ @ m m m mln<ﬂ<ﬂrﬁ N~ O ooy O
— O e . P Y
— — 00 o h—h~h~h~h~h h h—h~h~h~h~h D~~~ 00
‘ \ \Nﬁ%ﬁ// Current Data Parameters
NAME SG-7-32-h-20120704
EXPNO 20
PROCNO 1
WWOWNOO A OO O < o —
@ 8 S 8 32 E?) ?; (Lg ; ((2 (fv\]) (% UN7 “:: g g g g F2 - Acquisition Parameters
. . [ ce e . ... Date_ 20120705
[ e S e o~~~ ~ o~ 0 O © Time 9.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
0 SOLVENT cDpCl3
NS 16
) DS 2
OH O HN CF3 SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 115.38
DW 60.800 usec
DE 6.50 usec
( 8 ) TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 15.06 usec
R R B i R A RN ) AR AR Ras AR RS RARRR S PLW1 13.00199986 W
SFO1 400.1324710 MHz
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 ppm
F2 - Processing parameters
SI 65536
of |~ © o ~ — SF 400.1300098 MHz
| [ N < — < WDW EM
ol |o — o o o SSB 0
Y ~ — — — LB 0.30 Hz
GB 0
PC 1.00
J N
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3  ppm

o © NON(M|WD| |
e (@ Q=ez|Ie e
- o ™|y |[QN| ||y
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201.81

122.80

/
'

120.08
119.62

119.17
118.98
117.21

114.34
111.47

[ee] el O N
>~ N O < O o ~ o O
O N~ ™ — o~ ©~
@ 10—~ . . AR
. . ~ © Mmoo
000 m ™ mo ™
n w0 wn w0 — — — o~
XV ‘ ‘ \/
T T T T T T T 1
160 155 150 ppm 138 136 134 132 ppm

IlIJ

OH O HN

(8)

o~ o oLV N O ~ ~
[Te} ~N [e)} ~ S — < ~
o~ ~ cowWHO ™ <
o= ~ Somm < -
N ™ o~ N — —
— — o — —
MWMJLA LM, ,1L J )

T T T T T T T T T T T

126 124 122 120 118 116 114 112 ppm

@)

CF;

210

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60 50

40

30

20

10

ppm

Current Data Parameters

MHz

MHz

Hz

NAME SG-7-32-C-20120704
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120705
Time 0.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 209.25
DW 20.800
DE 6.50
TE 299.1
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl1 ====
NUC1 13C
Pl 10.22
PLW1 50.00299835
SFO1 100.6228293
======== CHANNEL f2 ====
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00
PLW2 13.00199986
PLW12 0.36406001
PLW13 0.29488999
SFO2 400.1316005
F2 - Processing parameters
ST 32768
SF 100.6127550
WDW EM
SSB 0

LB 1.00
GB 0

PC 1.40
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©
@ CTOOUTANNOLOOY IO =X O
~ OWOWOOYITWONT— O N ©N 0
© TANOROLD - T— DN 0 ©O DO
-~ NRENROLLOYTANNT OO
h NNNNNNNNNNNNNNNGOGOO

Current Data Parameters

— O 1 < N M W0 O LN < <N O — < O 0
3RS SIS, s 9aR 0% So e NAME SG-7-267-M-H-20121122
-~~~ ToRTeNToNTo RS NN oo o © EXPNO 10
N NN NN N © GO PROCNO 1
\\\/// \ \’ // ‘ \‘ / \ , \ ‘/ F2 - Acquisition Parameters
Date_ 20121122
Time 15.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
OH O SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 115.38
(9a) DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 prm ======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
~ o © © N PLW1 13.00199986 W
N 5 o - = SFO1 400.1324710 MHz
N N N - - F2 - Processing parameters
SI 65536
SF 400.1300118 MHz
L O B O B L O B L I S BN IS B B B B
15,0 145 140 135 130 125 120 115 11.0 105 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 4.0 3.5 3.0 2.5 ppm

s 3

ok

Scale: 0.5214 ppm/cm, 208.6 Hz/cm
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— o~~~ 0O N M OO N O O O™~
o — O — O NN N < W0 M AN — W < w0 <
« 482 DARN ISP N B T 39 Current Data Parameters
S S e e ST NANE HXS-4-F-C
o 0 0 © mmMmmmmm — ~r~w©w EXPNO 20
\ \/ \\b\&//i/ \\x/ #/ \J// F2 - Acquisition Parameters
Date_ 20121127
Time 22.54
INSTRUM spect
< N AN a8 PROBHD 5 mm PABBO BB-
© N 0w —®© © © PULPROG zgpg30
© S A o 0 © [TolTs) TD 65536
o o090 99 a0 = SOLVENT CDC13
NS 75
VTV W : 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
OH O DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
{ 9a ) Pl 10.30 usec
PLW1 50.00299835 W
L SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
T T T T T T T T T T T T T T 1 NUC2 1H
138 136 134 132 130 128 126 124 122 120 118 116 114 112 ppm PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F? — Processina narameters
l J l 1
""""" LI A A L N L A N B
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

3 S NOT-OON—-—NO-rOAN—-FTNMNO©O— O
— 0 ~FONNOWLOTITNONODOLORDNDT OO O ©
~— 1] NOODNOT—~OOONOTANDODOOONNLIOM
- o COOOOUVTNOORNDNDRNNINN O©OOO
— - NNNNNNNNNNN O © ©©© OO OO oo
~NOAMO> AN fee) HMO N NM OO A Current Data Parameters
S5 Ene3ag 552 02328332258 NAME  SG-7-267-D-H-20121122
O WV WLW N OO OO0 I~~~ WL EXPNO 10
A N A =~ - IR RN RS PROCNO 1
K\iN./ \ /Ab/ ‘ \ / \ ‘/ K\iﬁ\/ \/44/) F2 - Acquisition Parameters
Date_ 20121122
Time 15.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
OH O OH PULPROG 2930
| TD 65536
E i ; SOLVENT CDC13
NS 16
DS 2
F SWH 8223.685 Hz
(QC ) FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 93.19
DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
j I j I j I j I j I j I j I j I j I
8.0 7.8 7.6 7.4 7.2 7.0 6.8 6.6  ppm “oo=os=- CHANNEL 1 —=—-—ooe
NUC1 1H
Pl 14.77 usec
— © < ) ) © PLW1 13.00199986 W
=S S 3 =X 3 SFO1 400.1324710 MHz
- N - - e - F2 - Processing parameters
SI 65536
SF 400.1300124 MHz
B B B e e ) B B B T
14.0 13.5 13.0 12.5 12.0 115 11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 ppm

Scale: 0.4211 ppm/cm, 168.5 Hz/cm
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Current Data Parameters

™ oM~ N S~ NO O O TN O L NAME S$G-7-267-M-C-20121122
™ O — 0~ " o~ 0w N H O~ A © O EXPNO 10
- © O > < CUBN oo ® OO~ ~ D0 R PROCNO 1
o O W O W O MMM oM A A A A OO OO ~ -~ 0
N R B B B B | — R i e B s B e B B | ~ -~ -
F2 - Acquisition Parameters
\ W PN V
Time 5.33
INSTRUM spect
o < © cmw e © e o PROBHD 5 mm PABBO BB-
cre B I S G PULPROG 29pg30
R B Solw S8 0 6908
M ™mm ™ — — oo oo SOLVENT CDC13
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
OH O OH D0 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.30 usec
PLW1 50.00299835 W
(9c) SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
J PLW2 13.00199986 W
L \ PLW12 0.35018000 W
PLW13 0.28364000 W
e : S S SFO2 400.1316005 MHz
135 130 125 120 115 110 pPm F2 - Processing parameters
ST 32768
SF 100.6127556 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Ml |
T T T T T T T T T T T T T
210 200 190 180 170 160 140 130 120 110 100 90 80 60 50
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12.0289

7.6250
7.6040
7.5091

4939
7.4882
7.4731
7.2593
6.8819
6.8776
6.8604
6.8561

VW

—7.259
6.882
6.878
6.860
6.856

-
~Z

Current Data Parameters

NAME 20121112-ysy-1-150
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121112

Time 20.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930

TD 65536
SOLVENT CDC13

NS 16

DS 2

SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 165.63

DW 60.800 usec
DE 6.50 usec
TE 299.9 K

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

Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536

SF 400.1300104 MHz
WDW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.00

0 <
N o
w0 ©o
=
T T T
7.7 7.6
~
—
™~
"""" |
13 12

0.96
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C13CPD

CDC13 {D:\NMR_DATA} RY 20

199.42

—163.87

210

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

ppm

Current Data Parameters

NAME 20121112-YSy-1-151
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121112

Time 21.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

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

P1 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 w
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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[K\) MM OO
< TN O A M
O — O~ <N
. O < N OO
o e .
i ~ OSSO0
Current Data Parameters
NAME HXS-3-249-2-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121021
Time 13.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
OH O OH PULPROG 2930
0 ™ © — o < | | TD 65536
AN Q = AN SOLVENT CDC13
e ~ N 6 s '
. A DS 2
‘ ‘ ‘ ‘ cl ; Cl SWH 8223.685 Hz
FIDRES 0.125483 Hz
( 10b ) AQ 3.9846387 sec
RG 115.38
DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUCL1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
""" LS L A I A I M I I I SF 400.1300108 MHz
7.5 7.4 7.3 7.2 7.1 7.0 ppm WDW EM
SSB 0
o ™ — LB 0.30 Hz
N N N PC 1.00

0
.1
0
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C1l3CPD CDC13 {D:\NMR_DATA} RY 60

Current Data Parameters

) ~ o < O+ m NAME HXS-3-249-2-C
“ = N © o mSR EXPNO 20
3 o S « a5 =~ PROCNO 1
N — — — — o~~~
‘ ‘ \‘/ \ﬁ/ F2 - Acquisition Parameters
Date_ 20121021
Time 13.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
OH O OH SOLVENT CDC13
l i | NS 100
DS 4
SWH 24038.461 Hz
CI E Cl FIDRES 0.366798 Hz
(10b) AQ 1.3631988 sec
_ RG 165.63
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 w
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0

T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 ppm



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

Current Data Parameters

NAME SG-7-275-M-H-20121106
0 EXPNO 20
© I N R N R R e R PR PROCNO 1
N LN HONOWOL OO0 WOLW OO~
— . L T . F2 - Acquisition Parameters
— [ e o e e e i NI e e} Date 20121106
J &\\’%’// Time 23.49
OO MO~ 0O S 0~ o - o~ m INSTRUM spect
TOANOANMOANON NI I WOMO ~ © ~ oo PROBHD 5 mm PABBO BB-
AN AODOOTLT OO0 WL O™~ O < ~ <
OO FFLITFTONONNNNAA OO © o © PULPROG zg30
A N N A A A NN =~ ©©© D 65536
SOLVENT CDC13
AN Y : :
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 93.19
DW 60.800 usec
DE 6.50 usec
TE 299.9 K
OH O F D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
: Pl 14.77 usec
( 11a ) PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300124 MHz
WDW EM
SSB 0
7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 ppm o 0 0.30 Hz
Scale: 0.1056 ppm/cm, 42.27 Hz/cm pC 1.00
[ee] — < — [Te} [se)
< o o L e} o
N o N o o o
("’3' — — |—; — —
1 _/L/K__AK A\
r—— T r—— T r——— T r——— T T r—— T r—— T I r—— T T r—— T T
13 12 11 10 9 8 7 6 3 2 1 ppm
o [Te][e)] [w] [To] [Xe] (o)}
e qlo|a|o|o|o
— o ] iy iy
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C13CPD CDC13 {D:\NMR_DATA} RY 5

Current Data Parameters

© 00 OM O IWOHOWOD AN OWNMN NAME S$G-7-2775-M-H-20121113
) HTO AT ONONN F N O A EXPNO 10
o NOE MMM AO®© O oo ® O o PROCNO 1
[} LWOWWOLMOMOMOMMMANNNNNAAAAA
— A A A A A A A A A A A A A A A
F2 - Acquisition Parameters
\ . / \x\\////// Date_ 20121113
Time 23.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
™ [RESENE=) SoNTs) ~ o o~ N o™ N PULPROG zgpg30
— n T oo o O n ™M n < QO — < 0 ™M
. . . . . . . . . . . . . . SOLVENT CDC13
o~ Mmoo« O O O O < < oy OY 0O O O
™ momonom M N ISESERSEN — — NS 512
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
OH O F D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
- ======== CHANNEL fl ========
NUC1 13C
(113) Pl 10.30 usec
: PLW1 50.00299835 W
SFO1 100.6228293 MHz
A, . “ U ======== CHANNEL f2 ========
CPDPRG2 waltzl6
—— 1 -~ 1 1 1 1 "~ 1T 1T "~ 1T "~ 1T "~ 1T "~ T "~ T "~ 1T "1 Nyc2 18
138 136 134 132 130 128 126 124 122 120 118 116 114 ppm PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127572 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

i J Lo

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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—11.2312

Current Data Parameters

6 ® e M ® o « o~ ~ oo~ o0 o NAME SG-7-276-D-H-20121119
< —H O 00 M~ O Te} O < N O O ™~ ™M O
DWW T T O o~ o o OV OV 0 O © ~~ © PROCNO 1
R N N = = © O 66O © oo
F2 - Acquisition Parameters
AT R TR\ V2]
Time 18.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
OH O OH NS 16
DS 2
SWH 8223.685 Hz

FIDRES 0.125483 Hz

: AQ 3.9846387 sec
F RG 209.25
DW 60.800 usec
( 11b ) DE 6.50 usec
| TE 299.8 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========

NUC1 1H
T T T T T T T T T T T T T Pl 14.77 usec
PLW1 13.00199986 W
7.6 7.4 7.2 7.0 6.8 6.6 ppm SFO1 400.1324710 MHz
© F2 - Processing parameters
© N A = 5 SI 65536
ﬁ o o — = SF 400.1300109 MHz
o i _ N = ramra e

135 13.0 125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 ppm
Scale: 0.5747 ppm/cm, 230 Hz/cm
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C13CPD

CDC13 {D:\NMR_DATA} RY 41

—
™
[e))
n
—

—199.31
162.61
161.45

-

—162.607
——161.446

159.26

Wz

165

164

163 162 161l

[32] O MO AT MO NOMM
()} MOIOTANNDOMNMFTOO O O < ~ O
L MeoaNenS ooy Ses
[e0) <M MOO 0 <N >~ . .
wn N MMOMOANAAAAAAOO ~ -~ w0
— L B e B B B e T O AR I B B e R B | | il el
KQE§\&/ \Q§A \//;;25;) \\// [«NToNToNe Moo} W ™~WOWwoo <
O~ O O N ™M T HO M MO
™M OO NN QM [N eNeNeo) BN
S99 Moo m Co® W W N
™M N O MmoMmomMmommomM AN — — o~ [oNe]
o A
0w "
—
ko P PR W n
«WWN\WIJV%MMWNWMMWMWWMWW TIPS [0 NSPIPWHPTDURTIRWI P V. WYRA S TP o0, Wprepempr oy
T T T T T T T T T T — T e T B
160 159 158 157 ppm 135 130 125 120 115 110 105 ppm
OH O OH
F
(11b)

210

200 190 180 170

160

150 140 130 120 110 100 90 80 70 60 50

40

30

20 10 0 ppm

Current Data Parameters

NAME SG-7-275-D-C-20121121
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121121

Time 6.42
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1600

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

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

Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 w
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127542 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Lfo7 % SO N OO M o L
o o OWOWOADADTIDAIINAOD AN MO I~ o
[ee] L HONOOA>NHOWOWL MO M [e)}
OO LTI NO OO OO ™~ o
2 2 A N N A S SRRV RNV ~
Current Data Parameters
NAME 20121105-yu
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121105
Time 20.11
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
Sadda® o So Hnao bo D 65536
00w ~ oo aaan oo OH O OH SOLVENT CDC13
O~ ~ N~ VWOV VO | NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 184.16
( 12 ) DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
; . ; . ; . ; . ; . ; . F2 - Processing parameters
SI 65536
7.6 7.4 7.2 7.0 6.8 6.6 ppm SF 400.1300106 Miz
WDW EM
S SRE s SSB 0
. . . . LB 0.30 Hz
PC 1.00
T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 1 0 -1 ppm
— < O || o
o o — O o|lo|1o o
ol lo PN ™
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C13CPD CDC13 {D:\NMR_DATA} RY 55
— — 00 o~ —H M OO NN
o < 0 o cNONNO® WL
N o= 000 oomn o
o ©0 © < N MONN A A A A
o~ — — o
o~ =) O 0 <~
— ™ o o O N~ D
™~ N o NN O O
0 o o SO w®®
™ [Solse} NN A A A
— — o
L1 L
T T T T T T T T T T
136 134 132 130 128 126 124 122 120 118 ppm

OH

22.08

(12)

OH

210

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

ppm

Current Data Parameters

NAME 20121107-yu-c
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121107

Time 12.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

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

P1l 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127546 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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™ oo
Ne] e} LOFNOOMOMS AN~ ™MMA — O™~ Ne}
o~ ~ OO A~ MWOWOWWONHOO—NONO ™ N}
o o~ AL AN=OWOSWOMOM MM O OO ~
. NDOUOOIFFFFTNOONOO WO T T T e}
— o D T R T DI T ) .
— — I Nl Ve Ve BV BV BVo VoIV I\e} ™
Current Data Parameters
‘ ‘ \n\\ \ \/%/% NAME SG-7-1-R2-H-20120528
EXPNO 10
PROCNO 1
O~ OO ™~LO O ~NLwOWwoM o M N oY O WO O F2 - Acquisition Parameters
OO < T N o RSN oo ToWTo RS IENIRE SISy Date_ 20120528
e e e e e e . e e e e e e e e e e e Time 22.03
[ A R S T T R R ~r~ WO WO O W O WO WO O INSTRUM spect
| PROBHD 5 mm PABBO BB-
~ Ll \/ N/ N\ OH O OH PULPROG 2930
TD 65536
i SOLVENT CDC13
NS 16
| DS 2
(0] SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
(13) RG 165.63
g DW 60.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 10.83 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T ‘ T
F2 - Processing parameters
7.6 7.4 7.2 7.0 6.8 6.6 ppm <7 cooae
SF 400.1300099 MHz
WDW EM
o| | © ™ o< SSB 0
O ) — " ey LB 0.30 Hz
o| |o o o o|lo GB 0
. . . . ol e PC 1.00
N — — — — || —
be J |
T T 0 B e e e e e e L e I men
12 11 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
[=] N OIN| ([N NN N~
o (=] QO|o|Q|Q|e (3]
- - A==y v (5}
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™ O o O n 0 O O N O —~ ™
O ™M oo O AN — " O N ™M e} O o O < <
. .. . . . . . S - ® ® @
o o n o ToNToNeN] O o ™ ~ — ... .
Q Y v oo Na= = 9 S Toe P Current Data Parameters
NAME SG-7-1-R2-C-20120528
v VIWT T VA :
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120528
Time 22.43
INSTRUM spect
PROBHD 5 mm PABBO BB-—
) PULPROG zgpg30
TD 65536
OH O OH SOLVENT CDC13
NS 680
DS 4
SWH 24038.461 Hz
: FIDRES 0.366798 Hz
o) AQ 1.3631988 sec
RG 209.25
(13) DW 20.800 usec
DE 6.50 usec
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.38 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.18827000 W
PLW13 0.15250000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127550 MHz
WDW 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 80 70 60 50 40 30 20 10 O ppm
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g N Oy O ~ oo~ o
19} [@Ne ITe) N ™M —
o~ — 00 o I N [ee]
. n < N o [~ ™~ o
2 S r sww ~
\/ ‘ \ \/ Current Data Parameters
NAME SG-7-265-H-D-20121114
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121114
OH O OH Time 23.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
(14) DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 115.38
DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 1H
PP B PLAL 13.00199586 W
7.6 7.5 7.4 7.3 7.2 1.1 7. . . .7 :
6 73 3 0 6.9 6.8 6 ppm SFO1 400.1324710 MHz
- 3 S F2 - Processing parameters
o o o ST 65536
SF 400.1300123 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
M ‘,\_JLA O
""" L D I I O I B
12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o < < o
o o oo o~
N N N Ne)
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C13CPD CDC13 {D:\NMR_DATA} RY 11

Current Data Parameters

NAME SG-7-265-D-H-20121115
o 3 o S Se6 ©© o EXPNO 10
o o - ¢ Swn w ° PROCNO 1
o o) < o N ~ o~ 0 N
N i i i IR RN N F2 - Acquisition Parameters
‘ ‘ ‘ \./ \‘/ Date_ 20121115
Time 15.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 512
DS 4
1 SWH 24038.461 Hz
OH O OH FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 184.16
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
( 14 ) D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127552 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
A i ol - Ll ] A »

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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ﬁg NI O~ NOWULNMM A O
[QVIRSA 4O 4000 NM< O o~
O ™M= O 0 WWYWWWOT N O o O
. LVOWNOLTMONOOO O ™M N
23 S SRRV INEN
Current Data Parameters
\/ \\\\/ ’/// \/ NAME 20121107-yu
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121107
Time 22.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
™o AN ) ) > RN PULPROG 2930
N N = = = © o 6w SOLVENT CDC13
NS 16
OH O OH DS 2
| SWH 8223.685 Hz
= FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 184.16
DW 60.800 usec
DE 6.50 usec
15 TE 299.9 K
( ) D1 1.00000000 sec
TDO 1
======== (CHANNEL fl1 ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300103 MHz
WDW EM
SSB 0
T T T T T T T T T T 1 ég 0 0.30 Hz
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 ppm BC 1.00
o < — o [Te}
o — o o o o
- - - - S I
MJJLUA | .
"""" I L I I e I L R B
12 11 10 9 8 7 6 0 -1 -2  ppm
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C13CPD CDC13 {D:\NMR_DATA}

~ o < < O N O N
o ©0 n ©® OMO MMM
— — o O MM~ OO0 W™
o w0 © T OO O NN A A
~ — e R
o~ o w0 © ~ oo N
< 0 O © O~ O N
© n  omo ™ ™M Mo O~
© n oo m ~ © o) 0~
< ™ omm N N
— — — o
L L T T T T
145 140 135 130 125 120 ppm

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

OH

40

(15)

30

_—20.61
T—19.08

OH

20

10

ppm

Current Data Parameters

NAME 20121107-yu
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121108

Time 2.10
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

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

Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127541 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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o)
~ ONO AT AL A SO>I ND®MN LD
© SO ANTMOHONORNWOLILN ML O Current Data Parameters
~ DM AOOLIOONOME O NNO 0 W NAME 20120516-m11-2-281
. MMOOOWO WL TN A O O OO O © EXPNO 11
— e e e e e e e e e e e e e e e e e
— eI o I e e S e e e e Y L R RV Ve) PROCNO 1
L\E:§£§§§§§§§§§§$§$%é%;%gég;ééé%éégéﬁi’J F2 - Acquisition Parameters
Date_ 20120516
Time 15.59
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
™ o PSS IRt AN R SOLVENT CDC13
®© © A A N N V- R RN NS 16
DS 2
\/ \/ \\\‘ \/// \{ \// SwH 8223.685 iz
) FIDRES 0.125483 Hz
AQ 3.9846387 sec
O OH RG 165.63
DW 60.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
02N TDO 1
======== CHANNEL fl ========
(16) NUC1 1H
Pl 10.83 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300091 MHz
WDW EM
T T T T T T T T T T T T SSB 0
8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 ppm LB 0.30 Hz
GB 0
PC 1.00
(a0} O e} (o] — o
o — [Te} e} [Te} —
— ~N — (@] o —
J | P J
16 15 14 13 12 11 10 9 5 4 3 2 1 0 -1 -2 -3  ppm
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Current Data Parameters

o — Nej L [ N A il i) Ne))
™~ © © M T HO N NAME 20120516-ml11-2-281-c
2 2 225333223 RS H
— — — o o PROCNO 1
‘ ‘ ‘ ‘ \ ’ \ \ﬁ/ F2 - Acquisition Parameters
Date_ 20120516
Time 16.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
1 SOLVENT CDC13
O OH NS 203
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
| [ AQ 1.3631988 sec
02N : RG 209.25
DW 20.800 usec
DE 6.50 usec
(16) TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.38 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz1l6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.18827000 W
PLW13 0.15250000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127564 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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= 8 OAUMMODNOO —— N ©IN
Yo} o ONOOMONANNAN——AN O
— < ANO-O—OLONO®O©
— o NYOOMOOUYN- — 000
— — VONNNNNNNNOOO®©
Current Data Parameters
-~ Do D 6 o~ NAME SG-7-261-H-20121106
n ™ O MmN N N~ NH A NM EXPNO 20
B C29ET % 9928l PROCNO 1
©® RN N F2 - Acquisition Parameters
! NVARRRY,
Time 22.21
INSTRUM spect
PROBHD 5 mm PABBO BB-
0] PULPROG 2930
TD 65536
OH O HN SOLVENT CDC13
CFS NS 16
" ; DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 93.19
Cl DW 60.800 usec
DE 6.50 usec
(17) TE 299.9 K
D1 1.00000000 sec
TDO 1
T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ======== CHANNEL fl ========
NUC1 1H
8.5 8.0 7.5 7.0 pprm p1 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
~N | |0 < [Te}
— || [ee] —
9() e < F2 - Processing parameters
— o[ o 5 SI 65536
SF 400.1300114 MHz
,k N S i
T [ [ [ [ [ [ [ RN RN RN [ [ [ I [ [ [ [ [ T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 ppm

Scale: 0.7824 ppm/cm, 313 Hz/cm
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C13CPD

200.30

CDC13 {D:\NMR_DATA} RY 36

— 00 NN O O M ™~
TTONODOND—AONM
o~ o0~ S A
M NN A A
R e B B B e B B B |

[e6] [e0) O ™M N n ~ fe}
~ — -~ N o N O
[sa} N o N - o N o
= <« o o o =~ <« o
— ™ 7S} < ~N N — — — —
© o ~ < — — — — — —
[e0) [Te) — —~
i o8 g ] Wee o
n [Te) wn 9]
— — — —
] ?
OH O HN CF
Cl
(17)
MMM~ Men A«AMMAA/MA.MJWAJ M AMVMA PN Annn e A . L l h
T e e P R w o w
ppm 128 12 124 122 120 118 116 114 112 ppm
Lol A

210

200

190

180

170

160
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140 130 120 110 100

90

80

70

60

50

40

30

20

10

ppm

Current Data Parameters

NAME SG-7-261-C-20121108
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121108

Time 23.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

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

Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127556 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME YXL-2-54-H-C-20120512
[To) EXPNO 10
2 8n X wmon S a PROCNO 1
~ O 0 n O < [s) [se}
~ . ce . F2 - Acquisition Parameters
n R N i Date_ 20120512
Time 20.23
g £ S: S 8 ;10 INSTRUM spect
e ~ o o PROBHD 5 mm PABBO BB-
. . . PULPROG zg30
o~ ©~ © 0 O TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 130.81
DW 60.800 usec
OH O DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
' ======== CHANNEL fl ========
NUC1 1H
( 18 ) Pl 10.83 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300094 MHz
WDW EM
SSB 0
LB 0.30 Hz
— T T T e 0
8.0 7.5 7.0 pprm PC 1.00
— N o
o —| |o
o ol |o
— A |-
1 A A M A A
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 ppm
Ne} — O [I9}
[e)} o oo oY —
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< < [e)) — — O M
~ o [ee] [e)} < N M o O < o ™M Ne)
. . . . < — 0 o) o) 5]
— < 0 o [ WTe) . . .
— O < ™ — ~ -~ o < oo} —
o~ — — — — [ < o~ o~
OH O
T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 Ppm

Current Data Parameters

NAME YXL-2-21-C-20120512
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120512

Time 20.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 256

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25

DW 20.800 usec
DE 6.50 usec
TE 299.0 K

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

Pl 10.38 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.18827000 W
PLW13 0.15250000 w
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127547 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013

S o O — [~ "N O 0o ™
LN — O AT OO T~ N O
[ee] LN ION AT A A ™
. Ao NO O W W <~
o N N NI RERE e -
Current Data Parameters
NAME SG-6-119-H-20120308
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20120308
OH O Time 23.36
~ o o " o o 0o ™ INSTRUM spect
o™ T} N < A PROBHD 5 mm PABBO BB-
oo N ©e  ®©®©o© PULPROG zg30
o~ o~ ~ o~~~ 0 O WY W TD 65536
\/ ‘ \/ \\// Cl SOLVENT cpcl3
NS 16
(19) DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 165.63
DW 60.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
Pl 14.49 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
T T T T T T T T F2 - Processing parameters
8.0 7.8 7.6 7.4 7.2 7.0 6.8 ppm SI 65536
SF 400.1300101 MHz
o o o WDW EM
— e ! SSB 0
— — — LB 0.30 Hz
GB 0
PC 1.00
L L J |
""""" LI A R N I L A E
14 13 12 11 10 9 8 7 6 5 4 0 -1 -2 ppm
© o n|o ~
o — (=] L] o
- Y ©
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Current Data Parameters

NAME SG-6-119-C-20120:
3 3 3 e FAR IS o Q- o S PROCNO 1
e} O — [e)} o0 o <N A [Te} [e0)
. . o < — O ~ ~ s s
= 3 y p A9 cee - o F2 - Acquisition Parameter
~ — — — — ~ o~~~ < ~ Date_ 20120310
Time 0.40
‘ ‘ \/ / \\k/ ‘ ‘ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 1024
DS 4
SWH 24038.461 Hz
OH O FIDRES 0.366798 Hz
AQ 1.3631988 se
RG 209.25
DW 20.800 us
DE 6.50 us
cl : TE 298.1 K
D1 2.00000000 se
( 19 ) D11 0.03000000 se
TDO 1
======== CHANNEL fl ======
NUC1 13C
P1 10.13 us
PLW1 50.00299835 W
SFO1 100.6228293 ME
======== CHANNEL f2 ======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 us
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.27298999 W
SFO2 400.1316005 ME

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

NAME SG-6-109-H-20120403
< OCMWOMOMSO 4O NS I N O M O~ PROCNO 1
- HA OO NN OO0WLWM A O M o
NNAATFONOMONO OO 0O W O — i o
b Nt AP VRV NP Fo _ Beduisition Boramcters
Date_ 20120403
‘ Mz V% \/ ’ Time 22.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
— — O O N—HODOSNOO®©LWLWM— A
© ® 0w A A A R - R R NS 16
DS 2
NVZ N 2 oot
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 63.51
DW 60.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
C) ======== CHANNEL fl ========
NUC1 1H
Pl 14.91 usec
OH PLW1 13.00199986 W
SFO1 400.1324710 MHz
(20) | F2 - Processing parameters
SI 65536
JK I Jﬂ;;ﬂm SF 400.1300114 MHz
WDW EM
SSB 0
T T T T T T T T T T LB 0.30 Hz

8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8 ppm GB 0

4
r PC 1.00

1.087
1.072
1.027
1.062

16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 ppm
o [ o~ |M|© O |
o o o oo | [
- - Al lala al o
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© 15} o © coo
© © ™ © 0 N~ © © © — o~ o
. . . . < o o ~ 0
— ™ n o o © ~ . . . N .
— © M ™ — ~r~ © © o © ©
o~ — — — ~ o~ o~ < ™ ™ o~
@)

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

Current Data Parameters

NAME SG-6-109-C-20120404
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20120404

Time 22.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 184.16

DW 20.800 usec
DE 6.50 usec
TE 298.1 K

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

Pl 10.31 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35685000 W
PLW13 0.28904000 W
SFO02 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127565 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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R O N O®DM®O MO 0O Current Data Parameters

o © COIL-OVDHANNOANOVOWVWOM NAME SG-6-113-H-20120308
— FONONS~ OISO TN

R NANNNLOWOWOWOMOOO WO EXPNO 10

e lse) e e e e e e e e e e e e e

F2 - Acquisition Parameters

—2.1369
—1.8024

~

WSS

Date_ 20120308
Time 23.26
INSTRUM spect
5o 5 2332V 8nLE2Y PROBHD 5 mm PABBO BB-
NN NN o~ O WYYV WOWOWOWOLWO PULPROG zg30
© ® o ® o~ © 16 6B 66666 © TD 65536
SOLVENT CDC13
W/ V2 : :
T ] DS 2
' SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 70.24
DW 60.800 usec
DE 6.50 usec
0 TE 298.1 K
D1 1.00000000 sec
| DO 1
F OH
======== CHANNEL fl ========
NUC1 1H
(21) Pl 14.49 usec
) PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
—r- - - —————— SF 400.1300111 MHz
8.5 8.0 7.5 7.0 6.5  ppm wow EM
SSB 0
LB 0.30 Hz
o [C1) GB 0
© || PC 1.00
o ol 1o
- -
J L L_;_Ji Ak,J 1L
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 ppm
o [ee] [e0) N
o o oo —| [\O
- - ol e
—
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Current Data Parameters

NAME SG-6-113-C-201203
EXPNO 20
PROCNO 1
8 co-o AN 0g gﬁ%ﬂ O on . © o - F2 - Acquisition Parameter
< 00—~ O ™ N —H o OWawm © N < 0~ o Date_ 20120309
0 oA e o e om0 o209 N PSS 2 Time 23.03
= Coo® 0o S5 8888 F s S o9 o LRSTROM Spect
~N — — o [ < ™M ™ ~ PROBHD 5 mm PABBO BB-
PULPROG zgpg30
\, Y2 WV RN
SOLVENT CDC13
NS 256
DS 4
gﬁ S TI2N SWH 24038.461 Hz
~ ~ oo © oo — O O ©r~ © FIDRES 0.366798 Hz
0 — o : N NP A 1.3631988 se
< =5 3 04 28 gs2s . 76 20925
5 99 0 o o IR _ DW 20.800 us
— — — \/ \/ \\xz// f : DE 6.50 us
TE 298.1 K
e D1 2.00000000 se
D11 0.03000000 se
TDO 1
@]
======== CHANNEL fl ======
; ) NUC1 13C
2 OH Pl 10.13 us
PLW1 50.00299835 W
(21) SFO1 100.6228293 MH
======== CHANNEL f2 ======
CPDPRG2 waltzl6
I NUC2 1H
| l PCPD2 90.00 us
PLW2 13.00199986 W
[ T T T T T T T T T T PLW12 0.33702001 w
168 167 166 ppm 135 130 125 120 115 110 ppm nTe nonTonennn

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

NAME SG-6-132-H-20120313
~ o o [SER RCRG] O 0~ o PROCNO 1
o) o~ o o m NN AN O
. — O AN 00 WO WO ™M — — O
N @ o ~ ow©uw© N F2 - Acquisition Parameters
Date_ 20120313
\ RV WIoom R
INSTRUM spect
PROBHD 5 mm PABBO BB-
— o — © ™~ © PULPROG zg30
°® © ° wo D 65536
K . < <3 SOLVENT CDC13
= NS 16
i T : 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 93.19
DW 60.800 usec
DE 6.50 usec
o TE 298.1 K
D1 1.00000000 sec
TDO 1
OH
======== CHANNEL fl ========
NUC1 1H
(22) P1 14.49 usec
d PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300094 MHz
L O B S B o B
SSB 0
8.5 8.0 7.5 7.0 ppm B 0.30 Hz
GB 0
o ol Yo PC 1.00
N o <
o o o
- i
1 JJU o L 1
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 ppm
o —
o

0

0

0
3.39
9.33
6.60
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211.0955

—163.9730

— 146.7224

——130.5432

Vo
@)
OH
(22)

77.4672
77.1494
76.8318

_
NG

—47.8517

—39.9417
—36.7992

—28.5297

—21.8732

Current Data Parameters

NAME SG-6-132-C-201
EXPNO 20
PROCNO 1
F2 - Acquisition Parame
Date_ 20120313
Time 23.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 209.25
DW 20.800
DE 6.50
TE 298.1
D1 2.00000000
D11 0.03000000
TDO 1
======== CHANNEL fl ===
NUC1 13C
Pl 10.13
PLW1 50.00299835
SFO1 100.6228293
======== CHANNEL f2 ===
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00
PLW2 13.00199986
PLW12 0.33702001
PLW13 0.27298999

80

70

60

50

40

30

20

10 0 -10 ppm
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< N N [e)) o [~ [~ ™M O O N W e} o O
19} ~ n o — O NOr~mmMmAN s < N
) [CRCIRN] ~~ O NNV RToNToNToNToNTe} ™ [N
S P AR Mmoo mm oo ~ -

irrent Data Parameters

AME YXL-2-35-H-C-20120514

{PNO 10

ROCNO 1

? — Acquisition Parameters OH O

ite_ 20120514

_me 17.06

ISTRUM spect

ROBHD 5 mm PABBO BB-—

JLPROG 2g30

) 65536

JLVENT CDC13

5 16 (23)

3 2

TH 8223.685 Hz

DRES 0.125483 Hz

) 3.9846387 sec

5 130.81

) 60.800 usec

i 6.50 usec

i 299.0 K

1.00000000 sec
1

s====== CHANNEL fl ========
JC1 1H
. 10.83 usec
Wl 13.00199986 W
"0l 400.1324710 MHz
> — Processing parameters
B 65536
" 400.1300097 MHz
W EM
5B 0

0.30 Hz
3 0
z 1.00

13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
e < ~N O O
o o oo o o ™M
S - - - oo
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— O < N AN — ~ -~ o ASAS N N O
~N — — — — ~ -~ oM ™M N N
rrent Data Parameters
E YXL-2-35-C-2-20120604
>NO 10
JCNO 1
OH O
- Acquisition Parameters
te_ 20120604
ne 18.17
STRUM spect
OBHD 5 mm PABBO BB-
LPROG zgpg30
65536
LVENT CDC13 (23)
768
4
1 24038.461 Hz
JRES 0.366798 Hz
1.3631988 sec
209.25

20.800 usec
6.50 usec

299.0 K
2.00000000 sec
L 0.03000000 sec
J 1
====== CHANNEL fl ========
c1 13C
10.38 usec
vl 50.00299835 W
o1 100.6228293 MHz
====== CHANNEL f2 ========
JPRG2 waltzl6
c2 1H
°D2 90.00 usec
N2 13.00199986 W
N12 0.18827000 W
V13 0.15250000 W
02 400.1316005 MHz
- Processing parameters
32768
100.6127549 MHz
v EM
3 0
1.00 Hz
0
1.40

" " o NIRRT RO W N . " " JL

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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g — O o O O O OOy W o 0 oY
O ~ o L N Oo—HMWO N o N —
o o 0 [eo} M= O W ™M n N < N
. <N o~ OO O WwLwLw N N N N
= NS © Mmoo mon INEN o
‘ ‘ ‘ \Q§§#%égi) \/ \/ Current Data Parameters
NAME yx1-2-112-h-c-201
EXPNO 10
PROCNO 1
F2 - Acquisition Parameter
OH O Date_ 20120720
Time 13.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 65536
SOLVENT CDC13
(24) NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 se
RG 115.38
DW 60.800 us
DE 6.50 us
TE 300.6 K
D1 1.00000000 se
TDO 1
======== CHANNEL fl ======
NUC1 1H
Pl 14.77 us
PLW1 13.00199986 W
SFO1 400.1324710 MH
F2 - Processing parameters
SI 65536
SF 400.1300096 MH
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A LS J
T T LI LI H N LI N L NN AR LI T T T
13 12 11 10 7 4 2 1 0 ppm
o o < ™ LN |co oo
o o [e)} o (] (o)) [V (&)
o - o - ol oo
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210.3060

‘urrent Data Parameters

IAME yx1-2-112-¢c-20120720
XPNO 20
"ROCNO 1

'2 - Acquisition Parameters
rate_ 20120720

'ime 14.15
‘NSTRUM spect
"ROBHD 5 mm PABBO BB-
"ULPROG zgpg30

D 65536
JOLVENT CDC13

IS 256

S 4

SWH 24038.461 Hz
'IDRES 0.366798 Hz
\Q 1.3631988 sec
G 165.63

W 20.800 usec
E 6.50 usec
'E 301.3 K

)1 2.00000000 sec
111 0.03000000 sec
DO 1
:======= CHANNEL f1l ========
UC1 13C

1 10.69 usec
LWl 50.00299835 W
JFOL 100.6228293 MHz
s======= CHANNEL f2 ========
'PDPRG2 waltz1l6

1Uc2 1H
"CPD2 90.00 usec
'LW2 13.00199986 W
'LW12 0.35018000 w
'LW13 0.28364000 W
JFO2 400.1316005 MHz
'2 - Processing parameters
I 32768

iE 100.6127541 MHz
IDW EM

'SB 0

B 1.00 Hz
;B 0

'C .40

—161.5928

——146.8021

—130.0712
—127.1437

—119.3627
——116.2499

o
L
@)

(24)

77.4777
77.1602
76.8424

-
\

—34.8271

20.5654

19.5224
19.1799

—
\
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= S In Ao © TNSAEI O R DO T~ O
. O O ~N ~ o~ N Mmoo~ OO wWwLw W o 0
3 N~ ©sww LS N i R S i D S S S
Current Data Parameters
NAME 20120608-m11-3-35
EXPNO 10
OH O PROCNO 1
0 m o @ o o
o~ © o NO F2 - Acquisition Parameter
el N 5oone Date_ 20120608
e~ ~ O v Time 10.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
(25a) D 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 se
RG 56.81
DW 60.800 us
DE 6.50 us
TE 298.1 K
D1 1.00000000 se
TDO 1
======== CHANNEL fl ======
NUC1 1H
Pl 10.83 us
PLW1 13.00199986 W
SFO1 400.1324710 MH
F2 - Processing parameters
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 ppm ST 65536
SF 400.1300094 MH
o © © WDW EM
™ o o SSB 0
< i i LB 0.30 Hz
— — — GB 0
PC 1.00
A | JJ [ |
""""" L I I e e L I B N BN
13 12 11 10 9 8 7 6 2 1 0 ppm
[ [} ||
o o oo o N N[N Ne}
] - afle
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210.4¢(

—163.2¢
—147.9¢
—130.0¢
—  118.7¢
TN 117.9¢
77.48
< 3716
<77
76.84
48.49
—25.36
—22.01
—12.01

Current Data Parameters

NAME 20120608-m11-3-35-c
EXPNO 11

OH O PROCNO 1
F2 - Acquisition Parameters
Date_ 20120608
Time 12.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

( 25a ) D 65536
SOLVENT CDC13
NS 200
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63
DW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.38 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.18827000 W
PLW13 0.15250000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127570 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
b | J

x ' x ' x ' x ' x ' x ' x ' x ' x ' x ' x
200 180 160 140 120 100 80 60 40 20 0

ppm
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9.5888
7.2584
6.2126
2.2284
1.8512

Current Data Parameters

NAME YXL-3-147-2-H-20121107

EXPNO 20

PROCNO 1

F2 - Acquisition Parameters [

Date_ 20121107 OH O

Time 22.14

INSTRUM spect

PROBHD 5 mm PABBO BB-—

PULPROG zg30 |

TD 65536 o

SOLVENT CDC13 CJH

NS 16

bs ; (25b)

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 102.67

DW 60.800 usec

DE 6.50 usec

TE 299.9 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

Pl 14.77 usec

PLW1 13.00199986 W

SFO1 400.1324710 MHz

F2 - Processing parameters

ST 65536

SF 400.1300108 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

S N\ N J
T T T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 -1
o — o o — o)
o~ o [} — o o [I9}
~ ™ NS ©
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C13CPD CDC13 {D:\NMR_DATA} RY 32

Current Data Parameters

NAME 20121116-YSY-1---157
© © o ~ o EXPNO 11
= S 0% 293 @ Ne s PROCNO !
— — [ oy LN .
N 3 3 232 Ee2 4 NRN S F2 - Acquisition Parameters
Date_ 20121116
. \/ \/ | .
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
: SOLVENT CDC13
NS 453
OH O be 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63
OH DW 20.800 usec
(25b) DE 6.50 usec
] TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127548 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
J " ’ L L \‘ AKJ [y LAy | "

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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. O © N o~ o~ o NNNNN(\INNNmooool\l\@mmmmmvvvwwwmmmmmmmmmm
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Current Data Parameters
NAME SG-6-142-H-20120328
- o - o e EXPNO 10
o < © © o © PROCNO 1
© ~ T OH O
Dl ™~ o v F2 - Acquisition Parameters
Date_ 20120328
Time 23.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
26 TD 65536
( a‘) SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 63.51
DW 60.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 14.91 usec
; ; ; ; ; ; ; ; ; ; ; ; ; ‘ PLW1 13.00199986 W
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 ppm SFOL 400.1324710 MHz
F2 - Processing parameters
o o © ST 65536
2 Pl S SF 400.1300095 MHz
= = = WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A J& pJ .l
""""" L O e e I I N B I
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o o o~ ™ < —
o — oo — o o~ o
— — | ™ n e}
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™ (s2] o o < 00 ™~
O < [e0) ~ — 00 W O < < N O M AN
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N — — — — ~ -~ < AN N N N
Current Data Parameters
NAME SG-6-142-C-2012032
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
OH O Date_ 20120329
Time 14.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
(26a) DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63
DW 20.800 use
DE 6.50 use
TE 298.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl =======
NUC1 13C
Pl 10.31 use
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 =======
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 use
PLW2 13.00199986 W
PLW12 0.35685000 W
PLW13 0.28904000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127564 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

I I I I I R R R R
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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O OMNMTr~OANMO— O O—0ONONO
AN OANTTMNMNMNOONTSTITITOLOANT—O OO
N OOOMOANDDAN — 0L A 0L M
0 NRORANOOIILTNONANN
O ANrrFrFrFrrrrrr T ———

9.4109
——7.2589
—6.2055

3.6258

3.5990

N/ NN{yppeessy

Current Data Parameters

NAME 20121115-Y38Y-1-155
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20121115
OH O Time 22.28
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
OH SOLVENT CDC13
NS 16
(26b) DS 2
. SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 184.16
DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300107 MHz

TITTT ™

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \
13 12 11 10 9 8 7 6 5 4 3 2 0 -1 ppm

Scale: 0.5995 ppm/cm, 239.9 Hz/cm
e SIRIRISISIN
— MANAN[~— O’

_
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C1l3CPD CDC13 {D:\NMR_DATA} RY 19

210.62

—161.15

—147.29

_—109.53
—/—107.50

OH
(26b)

—50.29

—29.55
—26.27
—21.85

210

200

190

180

170

160

150

140

130

120

110 100

90

80

70

60

50

40

30

20

10

bppm

Current Data Parameters

NAME 20121115-YSY-1-155
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121116

Time 7.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 184.16

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

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

Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 w
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127541 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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?) L OWNONOWOWO W O N
[Te} T OO A0 OO A —
N TAQLLLRERAR3 9 Current Data Parameters
S SRR o NAME | SG-6-255-H-20120426
‘ \\\\/ ’ \/// PROCNO 1
F2 - Acquisition Parameters
@@ S i ®o 0w Date_ 20120426
O~ o~ o~~~ o~ NN JNeINeNe] INSTRUM spect
OH O PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
(27) FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 102.67
DW 60.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.91 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300100 MHz
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 ppm ‘ggg 0 EM
LB 0.30 Hz
© ~ — o GB 0
3 5 = 3 PC 1.00
- - - -
. JL | A A .
| T | T T L T LI B L T | T T
12 11 10 9 8 7 6 4 3 2 1 0 s
o o [ee] <
o o o oo

3.27
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r~ o™ o n O 1
e} n o [ee} W O 1 0 O < Nl
. . < — 0O [
< N e o oy OY O . . .
g S 2 2 o = ig g Current Data Parameters
NAME SG-6-255- C-201204.
N v :
PROCNO 1
F2 - Acquisition Parameters
o . o~ Date_ 20120426
o < 0 01O Time 18.35
9 «© © W . INSTRUM spect
o o o o @© PROBHD 5 mm PABBO BB-
A A 444 OH O PULPROG 2gpg30
TD 65536
\ \ / SOLVENT CDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
( 27 ) AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 use
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl =======:
NUC1 13C
_J JL J Pl 10.31 use
L. —— " PLW1 50.00299835 W
SFO1 100.6228293 MHz
1 T T 1 - 1 "~ T "~ T "~ T ~ 1T "~ T "~ T "~ 1
138 136 134 132 130 128 126 124 122 120 118 116 ppm ======== CHANNEL f2 =======:
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 use
PLW2 13.00199986 W
PLW12 0.35685000 W
PLW13 0.28904000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127563 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
Ll J

T T I I I I I A I BN B R
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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o
— < 00 O — O W O LN
© <~ N O — 0O O
[Ts} O T TN ~ O N O

~ o~~~ [(RVCRC-EN-NToNTe}
— ~ o~ 0 O W W W

—7.2636

2.6081

Current Data Parameters

NAME YXL-2-115-2-H-20120601
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120601
Time 12.12
3298 3 cggney OH O INSTRUM spect
~ I~~~ ~ © © O OO PROBHD 5 mm PABBO BB-
=~ ~ © O Y G O PULPROG zg30
D 65536
NV N
NS 16
DS 2
SWH 8223.685 Hz
(28) FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 165.63
DW 60.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f]l ========
NUC1 1H
Pl 10.83 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
T T T T T T T T T T T T T T T T ST 65536
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 6.5 ppm SF 400.1300079 MHz
WDW EM
o ~ SSB 0
o © LB 0.30 Hz
< < GB 0
— — PC 1.00
A L J\_LM ‘Lt
T T T T T T T T T T T T T
13 12 11 10 9 8 7 5 4 3 1 0 ppm
O o [ee] wn
[} o o o
o - - -
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N

—203.4062

—168.857

169

168

167

——166.306

166

_—165.171
T——165.030

_—168.8572
~_-166.3058

~C

ppm

165.1708
165.0298

117.039
117.017

<

|

133.2109
133.0933

<

«<::117.0389
117.0171

__—107.450
TT—107.223

__—105.228
TT—104.992

107.4504
107.2233
105.2275
104.9922

-
~

OH

(28)

118

T

T

116 114

T
112

T

T

T

T

T

110 108 106 104 ppm

26.7695
26.7441

~

Current Data Parameters

NAME YXL-2-115-3-C-201
EXPNO 10
PROCNO 1

F2 - Acquisition Parameter
Date_ 20120605
Time 1.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 1024

DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 se
RG 209.25

DW 20.800 us
DE 6.50 us
TE 299.0 K
D1 2.00000000 se
D11 0.03000000 se
TDO 1
======== CHANNEL fl ======
NUC1 13C

Pl 10.38 us
PLW1 50.00299835 W
SFO1 100.6228293 MH
======== CHANNEL f2 ======
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 us
PLW2 13.00199986 W
PLW12 0.18827000 W
PLW13 0.15250000 W
SFO2 400.1316005 MH
F2 - Processing parameters
SI 32768

SF 100.6127545 MH
WDW EM
SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters
NAME SG-6-143-H-20120317
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120317
Time 14.43
fN o % <8 OH O INSTRUM spect
o N soonE PROBHD 5 mm PABBO BB-
o~ o~ ~ o o PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
DS 2
(29) SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144.49
DW 60.800 usec
DE 6.50 usec
TE 298.1 K
D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
Pl 14.49 usec
PLW1 13.00199986 W
T T T T T T T T T T T T SFO1 400.1324710 MHz
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 ppm
F2 - Processing parameters
ST 65536
N © o SF 400.1300095 MHz
o o o WDW EM
= = = SSB 0
LB 0.30 Hz
GB 0
PC 1.00
""" IS L I I I I R I I B
13 12 11 10 9 8 7 6 1 0 ppm
o o N |© | [0
o o oo N N
- - i o [
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— < N o™ < W0
o o N ~ oW~ ~ < — [ee]
. . . < — OO O o
< ~N [e0) o O o~ . . . .
o O < o™ AN ~ -~ O O N
~N — — — — | Sl S ~N N
‘ ‘ ‘ \ \/ \\k/ ‘ ‘ Current Data Parameters
NAME SG-6-143-C-20120317
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120317
Time 16.48
OH O INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461 Hz
(29) FIDRES 0.366798 Hz
" AQ 1.3631988 sec
RG 184.16
DW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.13 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.27298999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127557 MHz
WDW 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 80 70 60 50 40 30 20 10 O ppm
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g NI N —=H000ONO - WWO OO ~ N < AN — O ™~
n O~ O~ 0V AT M AN M I W0 — w0~ < W~
o -V OEWLT MWD O™~ ~mnoMm - O < N
. T T ANO OO0 o O oo AN N NN
o A A A A V- T Ees @ oo —
Current Data Parameters
NAME SG-7-5-H-20120525
EXPNO 10
PROCNO 1
orr- or- O~ O [e)} <N O
@~ YN [co BN TO R N0 [Te} NI~ - O~
seen SSs S s N Qo ®® OH F2 - Acquisition Parameters
Time 23.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
: PULPROG zg30
(30) TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 209.25
DW 60.800 usec
DE 6.50 usec
TE 299.0 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
P1 10.83 usec
: : : : : : PLW1 13.00199986 W
7.8 7 .6 7.5 7.4 7.1 7.0 6.9 ppm SFOL 400.1324710 MHz
F2 - Processing parameters
o ™ I1y) < ST 65536
= = SR SF 400.1300098 MHz
i s I WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
J | JL JLJ
T T T T T T T T T T 1
13 12 11 10 8 7 3 1 0 -1 ppm
< o [} [ee] [ee] o o
(o)} o (o)} (o)} [e)} o ~N
o Al ol lsls ~ o
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~ ™ ) [To) © o ©
o~ ITe) ~ o ™M o © ~ © o
. . < 00 ~ ~
g g ;g g 2 2 2 ~~ o — “) Current Data Parameters
N — — — A = ™ ®©  NAME SG-7-5-C-20120526
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120526
Time 13.00
™ [SRCRN INSTRUM spect
o ©® 0 PROBHD 5 mm PABBO BB-
o Z o o OH O PULPROG zgpg30
~ o | TD 65536
— InEn SOLVENT CDC13
NS 750
DS 4
SWH 24038.461 Hz
(30) FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 184.16
DW 20.800 use
DE 6.50 use
TE 299.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl =======:
NUC1 13C
N J " P1 10.38 use
PLW1 50.00299835 W
: : : : : SFO1 100.6228293 MHz
130 125 120 ppm e ———— CHANNEL £2 ——————e
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 use
PLW2 13.00199986 W
PLW12 0.18827000 W
PLW13 0.15250000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127548 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
o J
j I j I j I j I j I j I j I j I j I j I j I j
200 180 160 140 120 100 80 60 40 20 0 ppm
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8 o - N — O ! m < O 00
o~ ~c~ O ~ oo O owoN < O N <
o <N N 0 — O N O O ™~ < 0w o -
. OO0 N ~ -0 [N oo o)) ™ N NN
Current Data Parameters
NAME SG-7-2912-H-20121127
EXPNO 10
PROCNO 1
0 ~ o ~ oo OH O F2 - Acquisition Parameters
S8 « 2 R8 Date_ 20121127
~ = ~ O ©© Time 11.47
INSTRUM spect
\/ ‘ \/ PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
(31) SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 130.81
DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TDO 1
N\k ======== CHANNEL fl ========
NUC1 1H
T T T T T T T Pl 14.77 usec
7.6 7.4 7.2 7.0 6.8 6.6 ppm PLW1 13.00199986 W
SFO1 400.1324710 MHz
— 3 i F2 - Processing parameters
= N ST 65536
SF 400.1300107 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
ﬂAAAJ IA 1, s A
""" L L I B I B L B L B B B N A I |
14 13 12 11 10 9 8 7 3 1 0 -1 ppm
o < w0 o el N
(@) — O < N N
- — e N - o
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C13CPD CDC13 {D:\NMR_DATA} RY 20

Current Data Parameters

NAME SG-7-2912-C-20121127
o o © o oo EXPNO 10
© © o ® N ® o Io o0 o PROCNO 1
\e] IS\ ~ o o o~ .. . . ITe)
Q o 2 3 4353 AN RN © F2 - Acquisition Parameters
Date_ 20121127
I \/ Vo
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
OH O DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 184.16
DW 20.800 usec
DE 6.50 usec
(31) TE 299.8 K
' D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127541 MHz
WDW 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 80 70 60 50 40 30 20 10 0 ppm
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Uv) —TOOUNOAN— N 0 oM < AN —
© ONDTOOT NN © © < © ©
< VOWDDONIN LW o © 0o
ol © O NGO Q Q@ NN
— NINN©©Ooooo ™o -
K\iﬁk\:\x Lééa/) \/ \\k/ Current Data Parameters
NAME 20121129-ysy—--duilv be
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121129
Time 12.08
OH O INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
! SOLVENT CDC13
Gl NS 16
DS 2
(32 ) SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 102.67
DW 60.800 usec
DE 6.50 usec
TE 303.9 K
D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300101 MHz
L . N Lol I
R I RN RN [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ [ T
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 ppm

Scale: 0.7824 ppm/cm, 313 Hz/cm
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C13CPD CDC13 {D:\NMR_DATA} RY 27 45 S S ;
. — NAME 20121129-ysy--duilv benbingtong--m-oh
EXPNO 11
® — © - © < PROCNO B
S o~ o o O~ o 0 O o
. . . <t — 00 o) 0 F2 - Acquisition Parameters
el o — o oY 0O ™~ N N Date_ 20121129
o 0 < ™ — ~ ~ 0 — . Time 12.38
o~ — — — — o~~~ ™ [ee] INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 512
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
DE 6.50 usec
) TE 299.9 K
D1 2.00000000 sec
OH O D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.30 usec
1 PLWL 50.00299835 W
CI : - SFO1 100.6228293 MHz
== CHANNEL f2 ==
( 32 ) CPDPRG2 waltzl
NUC2 1H
5 PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127547 MHz
WDW 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 80 70 60 50 40 30 20 10 0 ppm
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S [@JNe] N n 0 < N O N+ O AN O
N ~ O o < Oy O O -~ o Mo O N WO W0
< < N el o O < N O <~ OY 00 O T AN M O
. NRNIENN ~ 0 o O O Mmoo~~~ 000
S A R NNN A d e A oo

Current Data Parameters

NAME YXL-2-193-H-C-20120725

EXPNO 10

PROCNO 1

OH O

F2 - Acquisition Parameters

Date_ 20120725 A

Time 17.49 | |

INSTRUM spect ] |

PROBHD 5 mm PABBO BB- =

PULPROG zg30

D 65536 (33)

SOLVENT CDC13 -

NS 16

DS 2

SWH 8223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 sec

RG 115.38

DW 60.800 usec

DE 6.50 usec

TE 299.0 K

D1 1.00000000 sec

TDO 1

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

NUC1 1H

Pl 14.77 usec

PLW1 13.00199986 W

SFO1 400.1324710 MHz

F2 - Processing parameters

ST 65536

SF 400.1300092 MHz

WDW EM

SSB 0

LB 0.30 Hz

GB 0

PC 1.00

. M Ll J J
T LI T LI T LI T T LI T LI T LI T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
—~o [} ~ O
[e)} o N|O () o — N
o @ ~ ™
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O o — < n O
N O [I9} ~ @ — O < 00 S n N ™M ~
O o (oo} ™ ™M WO N mn 0 O < o [Te}
o - o« o N O ™M ~ — T M o
. . LI < O N [ I eN) ()]

O ~N - o O O~ . .
o o < o N — ~~ O o N o
~N — — — — O~~~ < N —

current Data Parameters ‘ ‘ ‘ \ ./ \J// ‘ ‘ ‘

JAME YXL-2-193-C-20120725

SXPNO 20

?ROCNO 1

"2 - Acquisition Parameters

date_ 20120725 OH O

[ime 19.03

[NSTRUM spect

?ROBHD 5 mm PABBO BB-

>ULPROG zgpg30

D 65536

SOLVENT CDC13

IS 512 (33)

JS 4

SWH 24038.461 Hz

"IDRES 0.366798 Hz

AQ 1.3631988 sec

RG 165.63

W 20.800 usec

JE 6.50 usec

[E 299.0 K

)1 2.00000000 sec

)11 0.03000000 sec

DO 1

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

JUuCl 13C

°1 10.69 usec

SLW1 50.00299835 W

SFO1 100.6228293 MHz

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

CPDPRG2 waltz1l6

Juc2 1H

°CPD2 90.00 usec

SLW2 13.00199986 W

SLW12 0.35018000 w

SLW13 0.28364000 W

SFO2 400.1316005 MHz

"2 - Processing parameters

5T 32768

5F 100.6127549 MHz

NDW EM

3SB 0

LB 1.00 Hz

5B 0

°C 1.40

. ) .

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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8 MO FTNOONOM™WOOWOM™AN LN O 00 O LN ©O o ©
™ MO MO ONTTMNHNOOWO LT MMM W O N W Tollne)) A D
[os} OO ST MO OTNNLWOWOWWWO O™~ LW ™M N O @urrent Data Pasemsters
. 00 00 0 0 < I A OO OO 00 0O GO 0O 0O SIS S e WARE M vij-64<2&umn2
2 [ R S e e N e Ve BN I Ve BN Ve INe BN INe JNe) SR ;%?gga o o i
TN =— WV N qsssscsonoeanerers
Date_ 20111214
Time 12.58
INSTRUM spect
N M LW < AN O O N O ~ 0 O WO~ N LWOWwN PROBHD 5 mm PABBO BB-
™M O M O O N I™~MmM [e)) OO LT MMM PULPROG zg30
NoRToRES I ep] OO < NN Lo 0 W WO O™ L LW
0 0O O N I N Oy O O QO GO 0O GO O D 65536
SOLVENT CcDC13
o~~~ o~~~ ~ O O W WY VW W WYY NS 16
DS 2
SWH 8223.685 Hz
0 FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 70.24
(@) DW 60.800 usec
DE 6.50 usec
TE 302.5 K
D1 1.00000000 sec
(34) TDO 1
======== CHANNEL fl ========
NUCQ1 1H
Pl 14.60 usec
PLW1 13.00199986 W
79 78 77 76 75 74 73 72 71 7.0 69 6.8 ppm F2 |- Processing parameters
ST 65536
o < (] © SF 400.1300087 MHz
- - - - wWDW EM
LB 0.30 Hz
GB 0
PC 1.00
S R I I I I M R I I I H N I
13 12 11 10 9 8 6 4 1 0 ppm
(=] N < AN|(© < <
e A A AT < <
- - - |- N (3¢
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—170.33

—161.83

—135.69
—130.03

_—119.19
TT——117.68

—112.79

OH

(34)

—61.52

—14.32

—1.15

210

200

190

180

170

160

150

140

130

Current Data Parameters

NAME yj—64-column2-C
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20111214

Time 13.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 400

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25

DW 20.800 usec
DE 6.50 usec
TE 302.5 K

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

Pl 10.00 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.36116999 W
PLW13 0.29255000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768

SF 100.6127543 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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Current Data Parameters

NAME SG-6-227-H-20120419
" EXPNO 10
0 ST NONONOO O™ ™M o~ O N O 0 ™M PROCNO 1
o OO ANNNO M ™~ o (N ) N™M O~ N
< O 0 W O WL M O ™M N O O < OO~
o Mmoo N 000 M S OO SN F2 - Acquisition Parameters
—l O~~~ 0~ [~ O W WO Mmoo —— OO Date_ 20120419
Time 18.19
5338 4 S 222 INSTRUM spect
O O e} w O 0™ PROBHD 5 mm PABBO BB-—
DA N a9 RXR® PULPROG 2g30
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 93.19
DW 60.800 usec
0 DE 6.50 usec
TE 298.6 K
D1 1.00000000 sec
NH TDO 1
======== CHANNEL fl ========
OH NUC1 1H
P1 14.91 usec
(35 ) PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300088 MHz
WDW EM
SSB 0
LB 0.30 Hz
T T T T T T T T T GB 0
7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 ppi PC 1.00
™ o~ <
o [eo) L
— [e)} o
~ o o
i ) _
16 15 14 13 12 11 10 9 8 7 6 5 4 3 1 0 -1 -2 -3
o (o] ()] Te] ~N < N o)
(@] —| [O|O o — < ~N
- NI A=) N ~ ™
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D P A - © . Current Data Parameters
s 4 - AN n @ 1 NAME SG-6-227-C-20120419
~ el [se] N — N — EXPNO 20
— — — R e B B | < ~N —
| Y - l
F2 - Acquisition Parameters
Date_ 20120419
Time 21.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
. TD 65536
0 SOLVENT CDC13
NS 512
DS 4
NH SWH 24038.461 Hz
FIDRES 0.366798 Hz
OH AQ 1.3631988 sec
RG 209.25
(35) DW 20.800 usec
i DE 6.50 usec
TE 299.7 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.31 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35685000 W
PLW13 0.28904000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127563 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
| 4 &

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

e ORT 2B YILINES

OtDLDI\LOvNLDENSOOtDLDO')LD NAME SG-8-1-H-20121126
FROWUWLNIITIN®N A A EXPNO 10

[ D D A D Dl T D b D D D D PROCNO 1

%

F2 - Acquisition Parameters

Date_ 20121127
Time 7.32
g 22238 £9552258 5 INSTRUM spect
o © 0 ~ oA N NOWWOLIM n PROBHD 5 mm PABBO BB-
%% “ Lo TEEEaana R PULPROG 2930
o~ o~ ~ o~ e ~ TD 65536
SOLVENT CDC13
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
Cl AQ 3.9846387 sec
RG 144.49
DW 60.800 usec
DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
TD 1
0 0
======== CHANNEL fl ========
| 1 NUC1 1H
Gl 0] TR Pl 14.77 usec
/ PLW1 13.00199986 W
SFO1 400.1324710 MHz
(36 ) F2 - Processing parameters
SI 65536
SFE 400.1300123 MHz

L I L I I I L I I IR I — T

g8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 ppm

2.123
1.000

2.235
7.649

A 1 I

e —
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm
Scale: 0.4197 ppm/cm, 167.9 Hz/cm
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C13CPD CDC13 {D:\NMR_DATA} RY 19

< O A NON AN~ OOMM™ O <
N OOV ANMOO O O WMo
f9} LS 000 000000 NM
— D B B B B e IO s O I B e O B e B B B |

I

139 138 137 136 135 134 133 132 131 130 129 128 127 126 125 124 123 122 121

ppm

| il | J |

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

ppm

Current Data Parameters

NAME SG-8-1-C-20121127
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121127

Time 11.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT CDC13

NS 512

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25

DW 20.800 usec
DE 6.50 usec
TE 299.9 K

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

Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6

NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768

SF 100.6127554 MHz
WDW EM

SSB 0

LB 1.00 Hz
GB 0

PC 1.40
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OV HOMWI HOMOOMOW OO
O~ 0O FTNO NN O Current Data Parameters
DM NO—O0OO OO WO NAME SG-7-Xanthone-H-2012
MOEESOL SO0 EXPNO 10
0 00~ [~~~ PROCNO 1
\\{N/% F2 - Acquisition Parameters
Date_ 20120815
Time 2.34
INSTRUM spect
O OMOIHOMO O MW N PROBHD 5 mm PABBO BB-
O ~ SOOI NONITNO PULPROG zg30
n ™M TTNO HOWWWOO WO W D 65536
ooonmnmeEEETaa0q SOLVENT CDC13
W [ e T e e e e NS 16
DS 2
\/ \\\\\l V/// SWH 8223.685 Hz
@) FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 165.63
DW 60.800 usec
DE 6.50 usec
0 TE 299.0 K
D1 1.00000000 sec
38 TDO 1
( ) ======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
T T T T T T T T T T T T T T F2 - Processing parameters
SI 65536
88 86 84 82 80 78 76 74 72 70 6.8 6.6 6.4 ppm SF 400.1300093 MHz
WDW EM
o o (oo S5B 0
o (=] (=2[=} LB 0.30 Hz
N N NN GB 0
PC 1.00
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3  ppm
ol ([
Q| QeQ
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~ ™ n oW
™0 ™ o 0o o w O < Current Data Parameters
=~ © - ©w oo e NAME SG-7-Xanthone-C-20120814
‘ ‘ ‘ \ \ / / \‘/ F2 - Acquisition Parameters
Date_ 20120815
Time 3.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
) SOLVENT CDC13
NS 512
(@] DS 4
SWH 24038.461 Hz
< FIDRES 0.366798 Hz
| AQ 1.3631988 sec
| RG 165.63
O - ? DW 20.800 usec
DE 6.50 usec
TE 299.0 K
( 38 ) D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
Pl 10.69 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127554 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40
—— . ) .

T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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8.3818
8.3651
8.3600
8.3436
8.3248
7.7531
7.7345
7.7161
7.4981
7.4770
7.3842
7.2599
7.1901
7.1856
7.1669
7.1623
7.1351
7.1302
7.1135
7.0928
7.0879

Current Data Parameters

NAME 20121124-ysy--1--171
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121124
Time 21.49
INSTRUM spect
82237 0 BCA0I2R85U580R8 PROBHD 5 mm PABBO BE-
MM omm DS IO NAAAAAAAO O PULPROG zg30
0 00 0O W [ e O e e e o o el e S O TD 65536
\\,// \‘/ \\\\\ \\\///// SOLVENT cpci3
NS 16
0 5 :
M SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 209.25
F 0] DW 60.800 usec
DE 6.50 usec
TE 299.8 K
(39 ) D1 1.00000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300104 MHz
WDW EM
T T T T T T T T T SSB 0
8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 ppm LB 0.30 Hz
GB 0
o ™ mer of]s PC 1.00
o o o o oo
- - ol |4 alla
A k A Ll
T T T T T T | A I I I T T T [N
13 12 11 10 9 8 7 6 2 1 0 ppm
[e2} [sellfalSd (=1
o o|lon|o|lo|o
- Y 12 i iy
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Cl3CPD CDC13 {D:\NMR_DATA} RY 15 Current Data Parameters
NAME 20121124-ysy--1--171
™ o m oS OOV VOO O W ® O ~ O PROCNO 1
© ST S N OvOY O S DN T T R
5ogyeunaw aaNNaNAaT e g Toe F2 - Acquisition Parameters
Date_ 20121126
RV 2
INSTRUM spect
PROBHD 5 mm PABBO BB-
03 - 3 = P Qo PULPROG zgpg30
© w0 o = © o o o~ D 65536
22 ;\]O x g 2 ﬁ :’2 SOLVENT CDC13
— — — — — — NS 465
DS 4
Y I y s a0h 20
FIDRES 0.366798 Hz
1 AQ 1.3631988 sec
0 RG 165.63
DW 20.800 usec
DE 6.50 usec
TE 673.1 K
| D1 2.00000000 sec
F 0 ' D11 0.03000000 sec
TDO 1
(39)
======== CHANNEL fl ========
NUC1 13C
P1 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
I ] \ 1] CPDPRG2 waltzl6
NUC2 1H
; ; ; ; ; ; ; ; ; ; ; ; ‘ PCPD2 90.00 usec
134 132 130 128 126 124 122 120 118 116 114 ppm PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
ST 32768
SF 100.6127549 MHz
WDW EM
SSB 0
1B 1.00 Hz
GB 0
PC 1.40
-'t-vm\\v«mwnm-t«mmmummmuv«vWI,ML1 J'L . oo | i ,‘"wwaL;ﬁ:mﬂ: s A A s

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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OO~ AN~ ANLW —TOOAMTOOANN T OLW <t oo A
LMOOHOOOLWLWWOSAN OO0 OVWOITLLOTIHIMNAN — QN ©
MN— 0O NANO© T ONTOTATO~OO 0 O© L MOAN—O
COENVUBLITIINSRVBVLNOO - —=O5335Q NN
L D D D D T i A A OOV OWOVOWOLULOLLLLWLW -

—12.3613
—12.1121

—7.0739

X
\
§ é

Current Data Parameters
NAME HXS-3-272-H
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121112
Time 22.49
INSTRUM spect
0 OH PROBHD 5 mm PABBO BB-
| | PULPROG zg30
(0] T D 65536
£ 0 SOLVENT CcDC13
Cl o il T NS 16
J | L o) [o) DS 2
cl ‘ol e —= OH O OH SWH 8223.685 Hz
0 i | FIDRES 0.125483 Hz
AQ 3.9846387 sec
I v o RG 93.19
Cl (0) T DW 60.800 usec
o) DE 6.50 usec
TE 299.9 K
D1 1.00000000 sec
Mono-OH:Di-OH = 1:0.55 TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300094 MHz

o I
16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2 -3 ppm
Scale: 0.7824 ppm/cm, 313 Hz/cm

1.01
0.55
1.21
3.01
2.21
1.22
0.61
1.21/
0.63/
2.25
1.58
10.63
10.99
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O O 0 AN~ 1"~ o Mo MOV P A A A>T O O
N O [@ NI DI oW —AANNMON S 0T N O A —HO <M AW O Oy 0 M
. . . . . . . . . . . . . . . oo M oMo 0w
S CREE00 Tomommmomadaaadeo oo =G oo T
NAME HXS-3-272-C
V VAV SN W’ N NV EXeNO 0
PROCNO 1

F2 - Acquisition Parameters
Date_ 20121112
O OH Time 23.18
INSTRUM spect
o g W PROBHD 5 mm PABBO BB-
| : PULPROG zgpg30
o Ao N O D 65536
; SOLVENT CDC13
al S T - OH O OH o NS 400
| | | DS 4
9 SWH 24038.461 Hz
| | ; o FIDRES 0.366798 Hz
Cl (0] 1T AQ 1.3631988 sec
0 RG 209.25
DW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
NUC1 13C
P1 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.35018000 W
PLW13 0.28364000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127690 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
| I — | " z

S ' x S ' T x ' T x S ' T x ' T
200 180 160 140 120 100 80 60 40 20 0 ppm
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R NDO-NNT-FOTTNOLOOrD—DNDOWO©O©N— N L © o - Current Data Parameters
N ~—OOOYTONKODNOOO—IONDOORNDODOL—MONN O ®© © 1o NAME SG-8-7-H-20121127
~ OIFTONVDOANCODOITN—ONIONONVO— DL+~ LMK ® © 0O
o SO BITIITINNANOANN- -~ R D AR EXPNO 10
- WOONNNNNNNNNNNNNNNNNNNNNNNO®© - PROCNO 1
\Nﬁxh’% \ / F2 - Acquisition Parameters
Date_ 20121127
Time 21.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDC13
NS 16
DS 2
D 0 OH O SWH 8223.685 Hz
- FIDRES 0.125483 Hz
[Ru(p-cymene)Clz]2 OH O AQ 3.9846387 sec
PhI(OAc), i RG 33.21
> DW 60.800 usec
TFA/TFAA DE 6.50 usec
5 TE 299.9 K
50°C, 2h D H D1 1.00000000 sec
TDO 1
2'? 1 ======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300000 MHz
\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
16 15 14 13 12 11 10 9 8 7 6 5 4 1 0 -1 -2 -3 ppm
Scale: 0.7824 ppm/cm, 313 Hz/cm
o m(w|olo|olo|o|m =)
S S| N|®|®|©| NN <5/ ®
- Slsezire - mlzle
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S DTDOOWOOT—W0O©ONN ©
ISR DT —OO~VOTFTr—OND TolYe)
gg 522%%%58%3%%8@ 8% Current Data Parameters
-~ NNNNNNNNNNNNNN ~ © NAME SG-8-12-H-20121203
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121203
Time 18.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
D SOLVENT CDC13
NS 16
. Rho(OAC), o D O OH OH D3 2
SWH 8223.685 Hz
Select‘fluor - FIDRES 0.125483 Hz
TFA/TEFAA * AQ 3.9846387 sec
D ; RG 209.25
80°C, 1h Db D DW 60.800 usec
D D DE 6.50 usec
D TE 300.2 X
21 D1 1.00000000 sec
= TDO 1
======== CHANNEL fl ========
NUC1 1H
Pl 14.77 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300116 MHz
LRI )
T T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

Scale: 0.6428 ppm/cm, 257.2 Hz/cm

1.48
8.42
1.60
6.04
11.43
1.61
1.06
1.00
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