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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 CD;OD,
DMSO-d6 or CDCl; 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.

General procedure for substrates preparation:

NH,
F (0] F O R@ H F
on Soch . NEt; (12eq) N
. reflux,5h F DCM, RT,12h R o F

In room temperature, an acid chloride (20 mmol), prepared from
2,6-difluorobenzoic acid and thionyl chloride, was dissolved in 10 mL DCM, then
NEt; (24.0 mol) and corresponding aniline were added solwly. The reaction mixture
was stirred for 12h at room temperature. The product mixture was quenched with 1
mmol/L HCI, extracted with DCM, dried over Na,SO4, and evaporated in vacuum to
afford the crude product, which was further purified by recrystallizing from
DCM/hexane to give the amide.

Screening different directing groups

To a 15ml sealed-tubes were added protected 4-choloroaniline (0.1 mmol, 1.0
equiv), K»S;05 (54 mg, 2.0 equiv), [Ru(p-cymene)Cly], (1.5 mg, 0.0025 mmol),
TFAA (0.5 ml) and TFA (1.5ml). The tube was sealed and heated at 80 °C for 10-20h.
The reaction was monitored by TLC (petroleum ether: ethyl acetate = 5:1). 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. Twelve directing groups were screened. The results were
summarized in the following table.
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H H H
N. 2.5% [Ru(p-cymene)Cl N N.
DG o [Ru(p-cy )Clalz Nopg N DG
TFAITFAA, K3S,0g, 80°C
Cl Cl Cl OH

1a-1m mono di
F F F F
Double-functional H H H
Directing groups Ar” Ar” Ar”
O 1a °© Fi1b 0O F 1¢
b mono 64% mono  59% mono  69%
y F F d 16% di 32% di 22%
(¢]]
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_N
° F AN AN cl Ar
1d 0 1e o 1If o cilg
870”0 ?gf:/A’ mono  32% mono  53% mono  37%
! ° di 5% di 16% di 38%
Removable DGs o
H H H H Q
_N N
Ar/N\n/CF3 Ar/N\H/R Ar/N\n/O\ Ar jH< i:@
O 1h o 1 o 1k o 1 o 1im
mono 84% R = Ph, trace mono 65% mono  16% mono  65%
di 0 R =Me, 0 di trace di trace di 0

I General procedure for ruthenium catalyzed ortho hydroxylation of benzanilide

H OH OH

H H
2.5% [Ru(p-cymene)Cl,], N.
N\DG > | \ DG + | \ N\DG
R TFA/TFAA, K,S,0g, 80°C R _ R

Z OH

To a 15ml sealed-tube were added anilide (1.0 equiv), K;S;05 (1.2-4.0 equiv),
[Ru(p-cymene)Cl,], (0.025 equiv), TFAA (0.5 ml) and TFA (1.5ml). The tube was
sealed and heated at 80 °C. The reaction was monitored by TLC (petroleum ether:
ethyl acetate = 5:1). 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,SO; and
concentrated on rotavapor under reduced pressure. Finally, the residue was purified
by silica gel column chromatography to give the desired product.

Synthesis of dibenzoxazepines and benzoxazoles
I1 General procedure for the synthesis of dibenzoxazepines
F 0
H HN
N

Base, solvent,100°C /@\
R@[ o F R o

OH

To a 15ml sealed-tube were added 2-hydroxy benzanilide (1.0equiv), K,CO;5 (2-4
equiv) or NaOH (2-4 equiv) and 2ml of acetone or DMF at room temperature. The
tube was sealed and heated at 100 °C for 2-12h. Then the resulting mixture was
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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.

111 General procedure for the synthesis of benzoxazoles

F R
Hp p-TsOH+H,0,xylene,140°C @O
> R /
IS8 N

F
oH F

To a 15ml sealed-tube were added 2-hydroxy benzanilide (1.0equiv), p-TsOH.H,O
(5 equiv) and 2ml of p-xylene at room temperature. The tube was sealed and heated at
140 °C for 12h. Then the resulting mixture was allowed to cool to room temperature
and extracted with CH,Cl,. The organic layer was dried over anhydrous Na,SO, and
concentrated on rotavapor under reduced pressure. Finally, the residue was purified
by silica gel column chromatography to give the desired product.

General procedure for removal of directing group
OH

H
N. Method A and Method B NH;
R DG > R
OH

Method A

To a 15ml sealed-tube were added 2-hydroxy benzanilide and 2ml of NH,NH,.H,O at
room temperature. The tube was sealed and heated at 100 °C for 3h. Then the
resulting mixture was allowed to cool to room temperature and neutralized with
concentrated HCI to PH 7. Then the mixture was extracted with ethyl acetate, 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.

Method B

To a 15ml sealed-tube were added 2-hydroxy benzanilide, 17% HCl and THF
(V:V=1:1) at room temperature. The tube was sealed and heated at 80 °C for 17h.
Then the resulting mixture was allowed to cool to room temperature and neutralized
with NaHCOs; to PH 7. Then the mixture was extracted with ethyl acetate, the organic
layer was dried over anhydrous Na,SO,4 and concentrated on rotavapor under reduced
pressure. Finally, the residue was purified by silica gel column chromatography to
give the desired product.

Note:

Benzanilides exhibit unique conformational properties. They can show E-form and
Z-form in different solvents such as CD;0D, CDCl; and DMSO0-d6.1" In this work,
we observed that dihydroxylated benzanilides and some monohydroxylated
benzanilides show trans and cis comformation with same polarity.
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Data of products

F
foas:
Cl O F

(1b%)
N-(4-chloro-2-hydroxyphenyl)-2,6-difluorobenzamide ( 1b*)
1) small-scale
Following the general procedure I, N-(4-chlorophenyl)-2,6-difluorobenzamide (26.8
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 8h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(1b’) (22 mg, white solid) was isolated in 77% yield.
2) big-scale
Following the general procedure [, N-(4-chlorophenyl)-2,6-difluorobenzamide (2.14
g, 8 mmol), K,S,0s (2.6 g, 9.6 mmol), [Ru(p-cymene)Cl,], (49 mg, 0.08 mmol), 15ml
TFA and 5ml TFAA were used. The reaction mixture was stirred at 90 °C for 15h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 1b’ )
(1.27 g, white solid) and compound ( 1b”*) (0.55 g, white solid) was isolated in 56%
and 23% yield respectively.
'H-NMR (400 MHz, CD;0D) & (ppm) 7.92 (d, J = 8.8 Hz, 1H), 7.55-7.48 (m, 1H),
7.09 (t, J = 8.2Hz, 2H), 7.91 (d, J = 2.0 Hz, 1H), 6.87 (dd, J = 8.8 Hz, 2.0 Hz, 1H);
3C-NMR (100 MHz, CD;0D) & (ppm) 161.1 (dd, J = 249.3 Hz, 6.8 Hz), 161.2, 150.5,
133.4 (t, J = 10.1 Hz), 131.6, 125.7, 124.6, 120.3, 116.6, 115.9 (t, J = 20.8 Hz),
113.1-113.1 (m); LRMS (ESI) caled for C;3HyCIF,NO, [M+H]+: 284.02 found 284.00

F
OH H
jou
Cl

O F
OH

(1b™)
N-(4-chloro-2,6-dihydroxyphenyl)-2,6-difluorobenzamide ( 1b”’)
Following the general procedure I, N-(4-chlorophenyl)-2,6-difluorobenzamide (26.8
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mg, 0.10 mmol), K,S,05 (81 mg, 0.3 mmol), [Ru(p-cymene)Cl,], (3.0 mg, 0.005
mmol), 1.5ml TFA and 0.5ml 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: ethyl acetate = 5:1). Finally, compound
(1b”") (23 mg, white solid) was isolated in 77% yield. '"H-NMR (400 MHz, CD;OD)
8 (ppm) 7.55-7.48 (m, 1H), 7.08 (t, J = 8.2 Hz, 2H), 6.47 (s, 2H); *C-NMR (100
MHz, CDs;0D) 6 (ppm) 162.3, 161.3 (dd, J = 249.3 Hz, 6.8 Hz), 156.2, 154.3, 133.9,
133.5 (t, J = 10.1 Hz), 129.8, 115.3 (t, J = 20.8 Hz), 113.2, 113.0-112.7 (m), 109.1,
107.8; LRMS (ESI) calcd for C;3HyCIF,NO3 [M+H]": 300.02 found 299.96
OH

N cF
QES
Cl

(1h)

N-(4-chloro-2-hydroxyphenyl)-2,2,2-trifluoroacetamide ( 1h)

Following the general procedure I, N-(4-chlorophenyl)-2,2,2-trifluoroacetamide
(2.23g, 10.0 mmol), K,S,053 (5.4g, 20 mmol), [Ru(p-cymene)Cl,], (60 mg, 0.1 mmol),
18ml TFA and 6ml TFAA were used. The reaction mixture was stirred at 90 °C for 50h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 1h ) (1.8g,
white solid) was isolated in 75% yield. '"H-NMR (400 MHz, CDsOD) & (ppm) 7.66 (d,
J=8.6 Hz, 1H), 6.92 (d, J = 2.0 Hz, 1H), 6.86 (dd, J = 8.6 Hz, 1.9 Hz, 1H); "C-NMR
(100 MHz, CDs0D) & (ppm) 156.8 (q, J =37.4 Hz), 151.7, 133.2, 125.8, 123.3, 121.7,
120.4, 117.4 (q, J = 285.4 Hz), 116.6; LRMS (ESI) calcd for CsH4CIF3NO, [M-H]":
238.00 found 237.91

OH

(2)
2,6-difluoro-N-(2-fluoro-6-hydroxyphenyl)benzamide ( 2)
Following the general procedure I, 2,6-difluoro-N-(2-fluorophenyl)benzamide (25.2
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml 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: ethyl acetate = 5:1). Finally, compound ( 2)
(24.1 mg, white solid) was isolated in 90% yield. '"H-NMR (400 MHz, CD;OD)
(ppm) 7.54 —7.50 (m, 1H), 7.17 — 7.07 (m, 3H), 6.75 (d, J=8.28 Hz, 1H), 6.90 (t, J =
8.84 Hz, 1H); >C-NMR (100 MHz, CD;0D) & (ppm) 162.2, 161.2 (dd, J = 249.9 Hz,
7.1 Hz), 159.7 (d, J = 245.9 Hz), 155.4 (d, J = 4.3 Hz), 133.34 (t, J = 9.8 Hz), 129.3
(d, J=10.3 Hz), 115.7 (t, J=21.4 Hz), 113.7 (d, J = 15.2 Hz), 113.1 (d, J = 2.8 Hz),
113.0 — 112.1 (m), 107.5 (d, J = 20.4 Hz); LRMS (ESI) calcd for C;3HoF3NO,
[M+H]": 268.05, found 268.01
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(3)
N-(2-chloro-6-hydroxyphenyl)-2,6-difluorobenzamide ( 3)
Following the general procedure I, N-(2-chlorophenyl)-2,6-difluorobenzamide (26.8
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 5h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 3)
(19.9 mg, white solid) was isolated in 70% yield. '"H-NMR (400 MHz, CD;OD) &
(ppm) 7.54 — 7.48 (m, 1H), 7.17 — 7.07 (m, 3H), 6.98 (dd, J = 1.12 Hz, J = 8.04 Hz,
1H), 6.89 (dd, J = 1.12 Hz, J = 8.24 Hz, 1H); *C-NMR (100 MHz, CD;0D) & (ppm)
162.3, 161.3 (dd, J = 250.03 Hz, 7.1 Hz), 156.0, 133.9, 133.3 (t, J =10.0 Hz), 129.9,
123.0, 121.3, 116.0, 115.8-115.6 (m), 113.0-112.7 (m); LRMS (ESI) calcd for
C13HoF2CINO, [M+H]": 284.02, found 284.00

Br F
QU g
OHO F
(4)
N-(2-bromo-6-hydroxyphenyl)-2,6-difluorobenzamide (4)
1) small-scale
Following the general procedure I, N-(2-bromophenyl)-2,6-difluorobenzamide (31.2
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 10h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 4 )
(26.5 mg, white solid) was isolated in 81% yield.
2) big-scale 1
Following the general procedure I, N-(2-bromophenyl)-2,6-difluorobenzamide (1.284
g, 4 mmol), K,S,05 (1.296 g, 4.8 mmol), [Ru(p-cymene)Cl ], (12.2 mg, 0.02 mmol),
15ml TFA and 5ml TFAA were used. The reaction mixture was stirred at 80 °C for 17
h. After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 4 ) (0.88
g, white solid) was isolated in 67.4% yield.
3) big-scale 2
Following the general procedure I, N-(2-bromophenyl)-2,6-difluorobenzamide (2.184
g, 7 mmol), K;,S,05 (2.268 g, 8.4 mmol), [Ru(p-cymene)Cl,], (4.5 mg, 0.007 mmol),
15ml TFA and 5ml TFAA were used. The reaction mixture was stirred at 80 °C for 55
h. After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 4 ) (1.26
g, white solid) was isolated in 53.6% yield.
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'H-NMR (400 MHz, CD;0D) & (ppm) 7.55 — 7.48 (m, 1H), 7.15 (d, J = 7.96 Hz, 1H),
7.11 = 7.07 (m, 3H), 6.92 (d, J = 8.08 Hz, 1H); >C-NMR (100 MHz, CD;0D) & (ppm)
162.2, 161.4 (dd, J = 250.0 Hz, 7.1 Hz), 156.1, 133.2 (t, J = 10.0 Hz), 130.5, 124.5,
123.9, 116.6, 115.8 (t, J =21.1 Hz), 113.0 — 112.7 (m); LRMS (ESI) calcd for
C13HoF,BrNO, [M+H]": 327.97, found 327.97

F.
CF3 H
X,

O F
OH

(5)
2,6-difluoro-N-(2-hydroxy-6-(trifluoromethyl)phenyl)benzamide ( 5 )
1) small-scale
Following the general procedure I,
2,6-difluoro-N-(2-(trifluoromethyl)phenyl)benzamide (30 mg, 0.10 mmol), K,S,Og
(40.5 mg, 0.15 mmol), [Ru(p-cymene)ClL;], (1.5 mg, 0.0025 mmol), 1.5ml TFA and
0.5ml TFAA were used. The reaction mixture was stirred at 80 °C for Sh. After
completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 5) (26.3
mg, white solid) was isolated in 83% yield.
2) big-scale
Following the general procedure I,
2,6-difluoro-N-(2-(trifluoromethyl)phenyl)benzamide (843 mg, 2.8 mmol), K,S,;0g
(907 mg, 3.36 mmol), [Ru(p-cymene)Cl,], (17 mg, 0.028 mmol), 1.5ml TFA and
0.5ml TFAA were used. The reaction mixture was stirred at 80 °C for 24h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 5) (0.48
g, white solid) was isolated in 57% yield.
'H-NMR (400 MHz, CD;0D) & (ppm) 7.36 — 7.32 (m, 1H), 7.18 (t, J = 8.00 Hz, 1H),
7.03 (t, J = 7.40 Hz, 2H), 6.91 (t, J = 7.88 Hz, 2H); C-NMR (100 MHz, CD;0D) &
(ppm) 163.1, 161.0 (dd, J = 250.03 Hz, 7.1 Hz), 156.5, 133.2 (t, J =10.0 Hz), 130.8 (q,
J =29.6 Hz), 1249 (q, J = 271.1 Hz), 122.3, 121.2, 117.7-117.5 (m), 1159 (t, J =
24.2 Hz), 112.9-112.7 (m); LRMS (ESI) caled for C14HoFsNO, [M+H]": 318.05,

found 318.00
F
H
N. I j

OHO F

(6)
2,6-difluoro-N-(2-hydroxy-6-methylphenyl)benzamide ( 6 )
Following the general procedure 1, 2,6-difluoro-N-(o-tolyl)benzamide (24.7 mg, 0.10
mmol), K,S,0g (40.5 mg, 0.15 mmol), 5% [(C¢Hs)3;P]3RuCl, (4.5 mg, 0.005 mmol),
1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 70 °C for
6.5h. After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 6 ) (20
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mg, white solid) was isolated in 75% yield. "H-NMR (400 MHz, CD;OD) & (ppm)
7.52 — 7.50 (m, 1H), 7.12 — 7.04 (m, 3H), 6.77 (d, J = 7.84 Hz, 2H), 2.31 (s, 3H);
C-NMR (100 MHz, CD;0D) & (ppm) 162.2, 161.2 (dd, J = 249.2 Hz, 7.3 Hz), 154.1,
137.9, 133.1 (t, J =10.0 Hz), 129.7, 129.1, 123.7, 122.3, 116.2 (t, J =21.1 Hz), 114.8,
113.0-112.7 (m), 18.4; LRMS (ESI) caled for C4H;,FoNO; [M+H]+: 264.08, found

263.96
_ F
oy
@“ﬁ; .

O F

OH

(7)
2,6-difluoro-N-(2-hydroxy-6-methoxyphenyl)benzamide ( 7)
Following the general procedure I, 2,6-difluoro-N-(2-methoxyphenyl)benzamide
(26.4 mg, 0.10 mmol), K,S,05 (32.4 mg, 0.12 mmol), 5% [(CsHs);P]3RuCl, (4.5 mg,
0.005 mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was
stirred at 70 °C for 4h. After completion of the reaction, the residue was purified by
silical gel column chromatography (petroleum ether: ethyl acetate = 5:1). Finally,
compound ( 7 ) (15 mg, white solid) was isolated in 53% yield. "H-NMR (400 MHz,
CDs0D) & (ppm) 7.54 — 7.50 (m, 1H), 7.13 — 7.07 (m, 3H), 6.58 (d, J = 8.28 Hz, 2H),
3.84 (s, 3H); "C-NMR (100 MHz, CD;0D) & (ppm) 162.5, 161.3 (dd, J = 249.2 Hz,
7.3 Hz), 156.3, 153.9, 133.3 (t, J =10.0 Hz), 129.2, 115.8, 114.9, 113.0-112.7 (m),
111.1, 104.0, 56.5; LRMS (ESI) calcd for C4H;2F2NO; [M+H]+: 280.07, found
280.07

OH

(8)
2,6-difluoro-N-(5-fluoro-2-hydroxyphenyl)benzamide ( 8 )
Following the general procedure I, 2,6-difluoro-N-(3-fluorophenyl)benzamide (25.2
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml 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: ethyl acetate = 5:1). Finally, compound ( 8 )
(19.0 mg, white solid) was isolated in 71% yield. '"H-NMR (400 MHz, CD;OD) §
(ppm) 7.88 (dd, J =10.4 Hz, 2.8 Hz, 1H), 7.56-7.48 (m, 1H), 7.09 (t, J = 8.0 Hz, 2H),
6.87-6.83 (m, 1H), 6.79-6.74 (m, 1H); C-NMR (100 MHz, CD;OD) & (ppm)
161.2(dd, J = 249.3 Hz, 11.2 Hz), 161.1, 157.2 (d, J = 233.1 Hz), 145.1 (d, J = 2.2
Hz), 133.5 (t, J = 10.1 Hz), 127.6 (d, J = 12.1 Hz), 116.6 (d, J = 8.8 Hz), 115.8 (t,J =
20.1 Hz), 113.1-112.9 (m), 112.2 (d, J = 23.2 Hz), 109.8 (d, J = 28.5 Hz); LRMS (ESI)
calcd for Ci3HoF5NO, [M+H]+: 268.05, found 268.05
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OH

(9)
N-(5-chloro-2-hydroxyphenyl)-2,6-difluorobenzamide ( 9)
Following the general procedure I, N-(3-chlorophenyl)-2,6-difluorobenzamide (26.8
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 5h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 9)
(20.5 mg, white solid) was isolated in 72% yield. '"H-NMR (400 MHz, CD;0D) &
(ppm) 8.07 (d, J = 2.4 Hz, 1H), 7.56-7.49 (m, 1H), 7.10 (t, J = 8.0 Hz, 2H), 7.02 (dd,
J = 8.8 Hz, 2.4 Hz, 1H), 6.86 (d, J = 8.8 Hz, 1H); "C-NMR (100 MHz, CD;0D) &
(ppm) 161.2(dd, J = 249.3 Hz, 11.2 Hz), 161.2, 148.0, 133.5 (t, J = 10.1 Hz), 127.9,
126.3, 125.0, 122.9, 117.3, 115.8 (t, J = 20.1 Hz), 113.1-112.8 (m); LRMS (ESI) calcd
for C,3HoCIF,NO, [M+H]": 284.02, , found 283.97
F
H
Br N. I j
\C[OHO F
(10)

N-(5-bromo-2-hydroxyphenyl)-2,6-difluorobenzamide ( 10)
Following the general procedure I, N-(3-bromophenyl)-2,6-difluorobenzamide (31.2
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 10h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(10) (26.5 mg, white solid) was isolated in 82% yield. 'H-NMR (400 MHz, CD;OD)
d (ppm) 8.19 (d, J = 1.1 Hz, 1H), 7.53 (m, 1H), 7.15 (dd, J = 8.6 Hz, 1.1 Hz, 1H),
7.09 (t, J = 8.1 Hz, 2H), 6.81 (d, J = 8.6 Hz, 1H); *C-NMR (100 MHz, CD;0D) &
(ppm) 161.2(dd, J = 249.3 Hz, 6.8 Hz), 161.2, 148.5, 133.5 (t, J = 10.2 Hz), 129.2,
128.3, 125.8, 117.8, 115.8 (t, J = 20.8 Hz), 113.0 (m), 111.8; LRMS (ESI) calcd for
C13HoBrFoNO, [M+H]": 327.97 found 327.93

OH
(11)
2,6-difluoro-N-(2-hydroxy-5-iodophenyl)benzamide (11)
Following the general procedure I, 2,6-difluoro-N-(3-iodophenyl)benzamide (36.7
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml 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
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column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(11) (31 mg, white solid) was isolated in 85% yield. '"H-NMR (400 MHz, CD;OD) &
(ppm) 8.33 (d, J = 1.2 Hz, 1H), 7.56-7.49 (m, 1H), 7.33 (dd, J = 8.4 Hz, 1.2 Hz, 1H),
7.09 (t, J = 8.1 Hz, 2H), 6.70 (d, J = 8.4 Hz, 1H); "C-NMR (100 MHz, CD;0D) &
(ppm) 161.2(dd, J = 249.3 Hz, 6.8 Hz), 161.2, 149.4, 135.6, 133.5 (t, J = 10.2 Hz),
131.8, 128.5, 118.5, 115.8 (t, J = 20.8 Hz), 113.1-112.8 (m), 80.9; LRMS (ESI) calcd
for C;3H71F,NO, [M-H]": 373.96, found 373.90

F
H

OHO F
(12)
2,6-difluoro-N-(2-hydroxy-5-(trifluoromethyl)phenyl)benzamide ( 12)
Following the general procedure I,

2,6-difluoro-N-(3-(trifluoromethyl)phenyl)benzamide (30 mg, 0.10 mmol), K,S,Og
(40.5 mg, 0.15 mmol), [Ru(p-cymene)Cl;], (1.5 mg, 0.0025 mmol), 1.5ml TFA and
0.5ml TFAA were used. The reaction mixture was stirred at 80 °C for 7h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 12 ) (22
mg, white solid) was isolated in 79% yield. '"H-NMR (400 MHz, CD;0D) & (ppm)
8.40 (s, 1H), 7.56-7.49 (m, 1H), 7.33 (d, J = 8.4 Hz, 1H), 7.10 (t, J = 8.1 Hz, 2H),
7.02 (d, J = 8.4 Hz, 1H); "C-NMR (100 MHz, CD;0D) & (ppm) 161.2(dd, J = 249.3
Hz, 6.8 Hz), 161.4, 152.3, 133.5 (t, J = 10.2 Hz), 129.95-129.85 (m), 127.2, 124.6,
123.8-123.7 (m), 123.0-122.0 (m), 120.4-120.2 (m), 116.3, 115.8 (t, J = 20.8 Hz),
113.1-112.9 (m); LRMS (ESI) calcd for C14HoFsNO, [M+H]": 318.05, found 318.04

OH

(13)
2,6-difluoro-N-(2-hydroxy-5-methylphenyl)benzamide ( 13)
Following the general procedure I, 2,6-difluoro-N-(m-tolyl)benzamide (24.7 mg, 0.10
mmol), K,S,0g (40.5 mg, 0.15 mmol), 5% [(C¢Hs)3;P]3RuCl, (4.5 mg, 0.005 mmol),
1.8ml TFA and 0.2ml 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: ethyl acetate = 5:1). Finally, compound ( 13) (10.5
mg, white solid) was isolated in 40% yield. "H-NMR (400 MHz, CD;OD) & (ppm)
7.67 (s, 1H), 7.53-7.49 (m, 1H), 7.09 (t, J = 8.1 Hz, 2H), 6.87 (d, J = 8.0 Hz, 1H),
6.79 (d, J = 8.0 Hz, 1H), 2.27 (s, 3H); “C-NMR (100 MHz, CD;0D) & (ppm)
161.2(dd, J = 249.3 Hz, 6.8 Hz), 161.2, 147.3, 133.4 (t, J = 10.2 Hz), 130.1, 127.6,
126.3, 124.1, 1169, 116.0 (¢, J = 20.8 Hz), 113.1-112.8 (m), 20.8;
LRMS (ESI) calcd for Ci4H,F,NO, [M+H]": 264.08, found 264.06
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O F

(14)

2,6-difluoro-N-(2-hydroxyphenyl)benzamide ( 14)

Following the general procedure I, 2,6-difluoro-N-phenylbenzamide (22.3 mg, 0.10
mmol), K,S,0g (40.5 mg, 0.15 mmol), 5% [(C¢Hs)3;P]3RuCl, (4.5 mg, 0.005 mmol),
1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 70 °C for
6h. After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 14 ) (15
mg, white solid) was isolated in 60% yield. "H-NMR (400 MHz, CD;OD) & (ppm)
7.88 (d, J = 7.9 Hz, 1H), 7.55-7.47 (m, 1H), 7.11-7.03(m, 3H), 6.92-6.85(m, 2H);
3C-NMR (100 MHz, CD;OD) & (ppm) 159.7(dd, J = 249.3 Hz, 6.8 Hz), 159.8, 148.2,
132.0 (t, J = 10.2 Hz), 125.8, 125.3, 122.3, 119.3, 115.5, 114.6 (t, J = 20.8 Hz),
111.7-111.4 (m); LRMS (ESI) calcd for C;3HsFoNO, [M-H]": 248.06, found 248.06

550

55

O F

(15)

2,6-difluoro-N-(2-hydroxy-4-methylphenyl)benzamide ( 15)

Following the general procedure 1, 2,6-difluoro-N-(p-tolyl)benzamide (24.7 mg, 0.10
mmol), K,S,0g (40.5 mg, 0.15 mmol), 5% [(C¢Hs)3;P]3RuCl, (4.5 mg, 0.005 mmol),
1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80 °C for
Sh. After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 15) (12.5
mg, white solid) was isolated in 50% yield. "H-NMR (400 MHz, CD;OD) & (ppm)
7.68 (d, J = 8.4 Hz, 1H), 7.55-7.48 (m, 1H), 7.09(t, J = 8.1 Hz, 2H), 6.74 (s, 1H), 6.69
(d, J = 8.4 Hz, 1H), 2.27 (s, 3H); "C-NMR (100 MHz, CD;0D) & (ppm) 161.1 (dd, J
= 249.3 Hz, 6.8 Hz), 161.2, 149.6, 137.5, 133.3 (t, J = 10.2 Hz), 124.1, 123.7, 121.1,
117.6, 116.1 (t, J = 20.8 Hz), 113.1-112.8 (m), 21.1; LRMS (ESI) calcd for
Ci4sH11FoNO, [M+H]+Z 264.08, found 264.05

(16)
2,6-difluoro-N-(2-hydroxy-4-iodophenyl)benzamide (16 )
Following the general procedure I, 2,6-difluoro-N-(4-iodophenyl)benzamide (36.7
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 8h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 10:1). Finally, compound
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(16 ) (22.9 mg, white solid) was isolated in 61% yield. 'H-NMR (400 MHz, CD;OD)
8 (ppm) 7.75 (d, J = 8.4 Hz, 1H), 7.53-7.49 (m, 1H), 7.25 (s, 1H), 7.20 (d, J = 8.5 Hz,
1H), 7.08 (t, J = 8.2Hz, 2H); *C-NMR (100 MHz, CD;0D) & (ppm) 160.1 (dd, J =
249.3 Hz, 6.8 Hz), 161.1, 150.4, 133.4 (t, J = 10.1 Hz), 129.6, 126.9, 125.4, 125.0,
115.9 (t, J = 20.8 Hz), 113.1-112.8 (m), 89.4; LRMS (ESI) calcd for C 3HoF,INO,
[M+H]": 375.96, found 375.94

(17)

2,6-difluoro-N-(2-hydroxy-4-methoxyphenyl)benzamide (17)

Following the general procedure I, 2,6-difluoro-N-(4-methoxyphenyl)benzamide
(26.4 mg, 0.10 mmol), K»S,05 (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg,
0.0025 mmol), 1.8ml TFA and 0.2ml TFAA were used. The reaction mixture was
stirred at 70 °C for 4h. After completion of the reaction, the residue was purified by
silical gel column chromatography (petroleum ether: ethyl acetate = 5:1). Finally,
compound (17 ) (15 mg, white solid) was isolated in 52% yield. '"H-NMR (400 MHz,
Acetone-d6) 6 (ppm) 9.51(s, 1H), 9.01 (s, 1H), 7.66 (d, J = 8.8 Hz, 1H), 7.61-7.54 (m,
1H), 7.16-7.11 (m, 2H), 6.55 (d, J = 2.8 Hz, 1H), 6.49 (dd, J = 8.8 Hz, 2.8Hz, 1H),
3.77 (s, 3H); *C-NMR (100 MHz, Acetone-d6) & (ppm) 160.6 (dd, J = 249.3 Hz, 6.8
Hz), 159.8, 159.3, 150.3, 133.1 (t, J = 10.1 Hz), 123.9, 120.5, 115.8 (t, J = 20.8 Hz),
112.9-112.6 (m), 106.1, 103.8, 55.7; LRMS (ESI) calcd for C4H2F,NO, [M+H]":
280.07, found 280.05

(18)

N-(4-bromo-2-hydroxyphenyl)-2,6-difluorobenzamide ( 18)

Following the general procedure I, N-(4-bromophenyl)-2,6-difluorobenzamide (31.2
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 7h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(18) (21 mg, white solid) was isolated in 64% yield. 'H-NMR (400 MHz, CD;OD) &
(ppm) 7.89 (d, J = 8.6 Hz, 1H), 7.56-7.48 (m, 1H), 7.11-7.00 (m, 4H); *C-NMR (100
MHz, CD;0D) & (ppm) 161.1 (dd, J = 249.3 Hz, 6.8 Hz), 161.2, 150.6, 133.4 (t, J =
10.1 Hz), 126.2, 124.8, 123.4, 119.5, 119.0, 116.0 (t, J = 20.8 Hz), 113.1-112.8 (m);
LRMS (ESI) calced for C3HyCIF,NO, [M+H]™: 327.97 found 327.98



(19)

2,6-difluoro-N-(4-fluoro-2-hydroxyphenyl)benzamide ( 19)

Following the general procedure I, 2,6-difluoro-N-(4-fluorophenyl)benzamide (25.2
mg, 0.10 mmol), K,S,05 (54 mg, 0.20 mmol), [Ru(p-cymene)Cl;], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 50
°C for 20h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(19) (17.0 mg, white solid) was isolated in 64% yield. 'H-NMR (400 MHz, CD;OD)
d (ppm) 7.85-7.81 (m, 1H), 7.55-7.48 (m, 1H), 7.09 (t, J = 8.2Hz, 2H), 6.67-6.58 (m,
2H); *C-NMR (100 MHz, CD;0D) & (ppm) 162.0 (d, J = 241.4 Hz), 161.3, 161.1 (dd,
J=249.3 Hz, 6.8 Hz), 151.53 (d, J=12.0 Hz), 133.3(t,J=10.1 Hz), 1253 (d,J =
10.0 Hz), 123.0 (d, J = 3.0 Hz), 116.0 (t, J = 20.8 Hz), 113.0-112.8 (m), 106.6 (d, J =
22.4 Hz), 104.0 (d, J = 25.3 Hz); LRMS (ESI) calcd for C;3HoF3NO, [M+H]": 268.05,

found 268.01
F
OH H
o N
FsC

O F
(20)
2,6-difluoro-N-(2-hydroxy-4-(trifluoromethyl)phenyl)benzamide ( 20 )
Following the general procedure I,

2,6-difluoro-N-(4-(trifluoromethyl)phenyl)benzamide (30 mg, 0.10 mmol), K,S,Og
(32.4 mg, 0.12 mmol), [Ru(p-cymene)ClL], (1.5 mg, 0.0025 mmol), 1.5ml TFA and
0.5ml 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: ethyl acetate = 5:1). Finally, compound ( 20 ) (23
mg, white solid) was isolated in 73% yield. "H-NMR (400 MHz, CD;OD) & (ppm)
8.26 (d, J = 8.3 Hz, 1H), 7.57-7.49 (m, 1H), 7.18-7.08 (m, 4H); >*C-NMR (100 MHz,
CDs0D) & (ppm) 161.2 (dd, J = 249.3 Hz, 6.8 Hz), 161.4, 149.3, 133.6 (t, J = 10.1
Hz), 130.4, 128.6 (q, J = 37.7 Hz), 125.5(q, J =265.0 Hz), 123.1, 117.4-117.3 (m),
115.8 (t, J =20.8 Hz), 113.1 (d, J = 5.3 Hz), 113.0-112.7 (m); LRMS (ESI) calcd for
C14HoFsNO, [M+H]": 318.05, found 318.03

F
OH H I: ]
N
\/OY©/ (@] F
o

(21)
ethyl 4-(2,6-difluorobenzamido)-3-hydroxybenzoate ( 21 )
Following the general procedure I, ethyl 4-(2,6-difluorobenzamido)benzoate (35.8
mg, 0.10 mmol), K,S,0s (32.4 mg, 0.12 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 22h. After completion of the reaction, the residue was purified by silical gel
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column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(21) (20 mg, white solid) was isolated in 53% yield. 'H-NMR (400 MHz, CD;OD) &
(ppm) 8.21 (d, J = 8.3 Hz, 1H), 7.57-7.49 (m, 3H), 7.08 (t, J = 8.2Hz, 2H), 4.34 (q, J
= 7.1 Hz, 2H), 1.38 (t, J = 7.1 Hz, 3H); *C-NMR (100 MHz, CD;OD) & (ppm) 167.7,
161.21, 161.18 (dd, J = 249.3 Hz, 6.8 Hz), 148.6, 133.6 (t, J = 10.1 Hz), 131.5, 128.3,
122.3, 122.1, 116.9, 115.9 (t, J = 20.8 Hz), 113.1-112.9 (m), 62.1, 14.6; LRMS (ESI)
calced for CiHi3FaNOy [M+H]+: 322.08, found 322.05

OH FI]
H
N

c O F
Cl
(22)
N-(5-chloro-4-fluoro-2-hydroxyphenyl)-2,6-difluorobenzamide ( 22)
Following the general procedure I,

N-(3-chloro-4-fluorophenyl)-2,6-difluorobenzamide (30 mg, 0.10 mmol), K,S,0s
(40.5 mg, 0.15 mmol), [Ru(p-cymene)Cl;], (1.5 mg, 0.0025 mmol), 1.5ml TFA and
0.5ml TFAA were used. The reaction mixture was stirred at 80 °C for 17h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 22 ) (21
mg, white solid) was isolated in 80% yield. "H-NMR (400 MHz, CD;OD) & (ppm)
8.09 (d, J= 8.1 Hz, 1H), 7.56-7.48 (m, 1H), 7.09 (t, J = 8.2 Hz, 2H), 6.77 (d, J = 10.3
Hz, 1H); "C-NMR (100 MHz, CD;0D) & (ppm) 161.3, 161.1 (d, J = 249.3 Hz, 6.8
Hz), 156.5 (d, J = 243.6 Hz), 149.8 (d, J = 9.8 Hz), 133.5 (t, J = 10.1 Hz), 124.7,
123.9 (d, J = 3.3 Hz), 115.8 (t, J = 20.8 Hz), 113.1-112.8 (m), 110.8 (d, J = 18.5 Hz),
104.7 (d, J = 24.5 Hz,); LRMS (ESI) calcd for C;3HcCIF3;NO, [M-H]: 301.01, 302.01,

found 302.01
F
H
oy
OHO F
(23)

N-(5-chloro-2-hydroxy-4-methylphenyl)-2,6-difluorobenzamide ( 23)
Following the general procedure I,

N-(3-chloro-4-methylphenyl)-2,6-difluorobenzamide (28 mg, 0.10 mmol), K,S,0s
(40.5 mg, 0.15 mmol), [Ru(p-cymene)Cl;], (1.5 mg, 0.0025 mmol), 1.5ml TFA and
0.5ml TFAA were used. The reaction mixture was stirred at 80 °C for 8h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 23 ) (24
mg, white solid) was isolated in 80% yield. "H-NMR (400 MHz, DMSO-d6) & (ppm)
10.07 (s, 1H), 10.06 (s, 1H), 7.97 (s, 1H), 7.56-7.52 (m, 1H), 7.18 (t, J = 8.0 Hz, 2H),
6.85 (s, 1H), 2.24 (s, 3H); *C-NMR (100 MHz, DMSO-d6) & (ppm) 158.9 (d, J =
247.1 Hz, 7.9 Hz), 147.1, 132.0-131.7 (m), 124.5, 122.3, 122.1, 117.5, 1153 (t, J =
22.0 Hz), 112.0-111.7 (m), 19.3; LRMS (ESI) calcd for C;4H;0F2NO, [M-H]": 296.04,
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found 295.88

&5

Cl OHO F

(24)

N-(2,4-dichloro-6-hydroxyphenyl)-2,6-difluorobenzamide ( 24 )

Following the general procedure I, N-(2,4-dichlorophenyl)-2,6-difluorobenzamide
(30 mg, 0.1 mmol), K,S,05 (32.4 mg, 0.12 mmol), [Ru(p-cymene)CL], (1.5 mg,
0.0025 mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was
stirred at 80 °C for 16h. After completion of the reaction, the residue was purified by
silical gel column chromatography (petroleum ether: ethyl acetate = 5:1). Finally,
compound ( 24 ) (25 mg, white solid) was isolated in 79% yield. '"H-NMR (400 MHz,
CDs0D) & (ppm) 7.50-7.46 (m, 1H), 7.05 (t, J = 8.1 Hz, 2H), 6.99 (d, J = 1.7 Hz, 1H),
6.87 (d, J = 1.7 Hz, 1H); "C-NMR (100 MHz, CD;0D) & (ppm) 162.2, 161.0 (dd, J =
249.3 Hz, 6.8 Hz), 156.6, 134.9, 134.7, 133.3 (t, J = 10.0 Hz), 122.2, 120.9, 116.0,
115.6 (t, J = 20.8 Hz), 113.0-112.9 (m); LRMS (ESI) caled for C;3H¢CL,F2NO;

[M-H]": 315.98, found 315.83
F
L W\Q

O F
Cl

(25)

N-(3,6-dichloro-2-hydroxyphenyl)-2,6-difluorobenzamide ( 25 )

Following the general procedure I, N-(2,5-dichlorophenyl)-2,6-difluorobenzamide
(30 mg, 0.10 mmol), K,S,05 (81 mg, 0.3 mmol), [Ru(p-cymene)Cl;], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 90
°C for 16h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(25) (17 mg, white solid) was isolated in 53% yield. 'H-NMR (400 MHz, CD;OD) &
(ppm) 7.57-7.49 (m, 1H), 7.31 (d, J = 8.7 Hz, 1H), 7.10 (t, J = 8.1 Hz, 2H), 7.01 (d, J
= 8.7 Hz, 1H); "C-NMR (100 MHz, CD;0D) & (ppm) 162.3, 161.3 (dd, J = 249.3 Hz,
6.8 Hz), 151.9, 133.5 (t, J = 10.1 Hz), 132.5, 130.0, 125.0, 121.8, 115.5 (t, J = 20.8
Hz), 113.0-112.8 (m); LRMS (ESI) calcd for C;3HsCLF,NO, [M+H]": 317.98, found
318.00

F
OH
N
O F

(26)
2,6-difluoro-N-(2-hydroxyphenyl)-N-pentylbenzamide ( 26 )
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Following the general procedure I, 2,6-difluoro-N-pentyl-N-phenylbenzamide (30 mg,
0.10 mmol), K,S,05 (54 mg, 0.2 mmol), [Ru(p-cymene)Cl], (1.5 mg, 0.0025 mmol),
1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80 °C for
26h. After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 26) (17
mg, white solid) was isolated in 53% yield. "H-NMR (400 MHz, DMSO-d6) & (ppm)
9.82 (s, 1H), 7.30-7.22 (m, 1H), 7.01-6.98 (m, 2H), 6.92-6.86 (m, 2H), 6.74 (d, J =
8.3 Hz, 1H), 6.63 (t, J = 7.5 Hz, 1H), 4.03-3.96 (m, 1H), 3.51-3.45 (m, 1H), 1.49-1.46
(m, 2H), 1.29-1.24 (m, 4H), 0.85 (t, J = 7.0 Hz, 3H); *C-NMR (100 MHz, DMSO-d6)
d (ppm) 161.1, 159.6, 159.0, 158.9, 157.1, 157.0, 156.5, 156.4, 153.5, 131.0 (t, J = 9.8
Hz), 129.2, 129.1, 127.2, 118.5, 116.6, 116.1, 115.3 (t, J = 23.2 Hz), 111.6-110.7 (m),
46.9, 28.4, 26.7, 21.8, 13.8; LRMS (ESI) calcd for CgH»0FoNO, [M+H]™: 320.14,
found 320.13

(27)

2,6-difluoro-N-(2-hydroxyphenyl)-N-methylbenzamide ( 27 )

Following the general procedure I, 2,6-difluoro-N-methyl-N-phenylbenzamide (25
mg, 0.10 mmol), K,S,05 (54 mg, 0.2 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml 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: ethyl acetate = 5:1). Finally, compound
( 27 ) (18.4 mg, white solid) was isolated in 70% yield. '"H-NMR (400 MHz,
DMSO0-d6) 6 (ppm) 9.85 (s, 1H), 7.32-7.24 (m, 1H), 7.05-6.98 (m, 2H), 6.91 (t, J =
8.2 Hz, 2H), 6.75 (d, J = 8.1 Hz, 1H), 6.63 (t, J = 7.5 Hz, 1H), 3.26 (s, 3H); *C-NMR
(100 MHz, CDs0D) & (ppm) 162.5, 160.9, 160.2, 158.4, 157.7, 154.5, 1324 (t,J =
10.1 Hz), 130.5, 130.2, 129.5, 120.0, 117.4, 116.3 (t, J = 20.8 Hz), 112.9-112.1 (m),
36.6; LRMS (ESI) calcd for C4H,F,NO, [M+H]'™: 264.08, found 264.09

F
OH ]:]
N
o F

(28)

N-ethyl-2,6-difluoro-N-(2-hydroxyphenyl)benzamide ( 28 )

Following the general procedure [, N-ethyl-2,6-difluoro-N-phenylbenzamide (26 mg,
0.10 mmol), K,S,05 (54 mg, 0.2 mmol), [Ru(p-cymene)Cl], (1.5 mg, 0.0025 mmol),
1.5ml TFA and 0.5ml 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: ethyl acetate = 5:1). Finally, compound ( 28) (19
mg, white solid) was isolated in 69% yield. "H-NMR (400 MHz, DMSO-d6) & (ppm)
9.82 (s, 1H), 7.30-7.22 (m, 1H), 7.02-6.99 (m, 2H), 6.93-6.86 (m, 2H), 6.75 (d, J =
8.1 Hz, 1H), 6.64 (t, J = 7.5 Hz, 1H), 4.03-3.94 (m, 1H), 3.60-3.49 (m, 1H), 1.08 (t, J
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= 7.1 Hz, 3H); C-NMR (100 MHz, CD;0D) & (ppm) 160.8, 159.7, 159.6, 159.0,
158.9, 157.2, 157.1, 156.6, 156.5, 153.6, 153.2, 131.0 (t, J = 10.1 Hz), 129.3, 127.1,
118.6, 116.1, 115.3 (t, J = 20.8 Hz), 111.6-110.8 (m), 42.2, 12.6; LRMS (ESI) calcd
for C1sH4F.NO, [M+H]': 278.09, found 278.04

F
OH Fl’h
N
o F

(29)

2,6-difluoro-N-(2-hydroxyphenyl)-N-phenylbenzamide (29 )

Following the general procedure I, 2,6-difluoro-N,N-diphenylbenzamide (31 mg,
0.10 mmol), K,S,05 (54 mg, 0.2 mmol), [Ru(p-cymene)Cl], (1.5 mg, 0.0025 mmol),
1.5ml TFA and 0.5ml 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: ethyl acetate = 5:1). Finally, compound ( 29 ) (25
mg, white solid) was isolated in 74% yield. LRMS (ESI) caled for Ci9H;4F2NO;

[M+H]+: 326.09, found 326.11
F
OH H
@“Y\Q

O F
OH

(30)

N-(2,6-dihydroxyphenyl)-2,6-difluorobenzamide ( 30)

Following the general procedure I, 2,6-difluoro-N-phenylbenzamide (22.3 mg, 0.10
mmol), K»S;0g (81 mg, 0.3 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025 mmol),
1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80 °C for
16h. After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 30 ) (12
mg, white solid) was isolated in 45% yield. '"H-NMR (400 MHz, CD;OD) & (ppm)
7.56-7.49 (m, 1H), 7.09 (t, J = 8.2 Hz, 2H), 6.98 (t, J = 8.3 Hz, 1H), 6.46 (d, J = 8.1
Hz, 1H); C-NMR (100 MHz, CD;0D) & (ppm) 162.2, 161.3 (dd, J = 249.3 Hz, 6.8
Hz), 133.5 (t, J = 10.1 Hz), 128.8, 115.3 (t, J = 20.8 Hz), 114.5, 113.0-112.8 (m),
109.1; LRMS (ESI) calcd for C;3HoF,NO; [M+H]+: 266.06, found 266.02

(31)
N-(2,6-dihydroxy-4-methylphenyl)-2,6-difluorobenzamide ( 31)
Following the general procedure 1, 2,6-difluoro-N-(p-tolyl)benzamide (24.7 mg, 0.10
mmol), K,S;05 (81 mg, 0.3 mmol), 5% [(C¢Hs)sP]sRuCl, (4.5 mg, 0.005 mmol),
1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 70 °C for
33h. After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 31 ) (22
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mg, white solid) was isolated in 80% yield. "H-NMR (400 MHz, CD;OD) & (ppm)
7.54-7.50 (m, 1H), 7.08 (t, J = 8.2 Hz, 2H), 6.30 (s, 2H), 2,21 (s, 3H); *C-NMR (100
MHz, CD;0D) & (ppm) 162.5, 161.3 (dd, J =249.3 Hz, 6.8 Hz), 152.7, 139.3, 133.5 (4,
J = 10.1 Hz), 115.4 (t, J = 20.8 Hz), 113.0-112.8 (m), 112.0, 109.8, 108.3, 21.4;
LRMS (ESI) caled for C14H,F,NO; [M+H]™: 280.07, found 280.05

F
OH
@N
F

O F
OH

(32)

2,6-difluoro-N-(4-fluoro-2,6-dihydroxyphenyl)benzamide ( 32)

Following the general procedure I, 2,6-difluoro-N-(4-fluorophenyl)benzamide (25.2
mg, 0.10 mmol), K,S,05 (81 mg, 0.3 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml 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: ethyl acetate = 5:1). Finally, compound
(32) (19 mg, white solid) was isolated in 67% yield. 'H-NMR (400 MHz, CD;OD) &
(ppm) 7.54-7.50 (m, 1H), 7.08 (t, J = 8.2 Hz, 2H), 6.20 (d, J = 10.0 Hz, 2H);
3C-NMR (100 MHz, CDs0D) & (ppm) 163.7 (d, J = 256.4 Hz), 162.5, 161.3 (dd, J =
249.3 Hz, 6.8 Hz), 154.8 (d, J = 14.6 Hz), 133.4 (t, J = 10.1 Hz), 129.8, 115.5 (t, J =
20.8 Hz), 113.0-112.7 (m), 110.5 (d, J = 3.7 Hz), 96.0 (d, J = 25 Hz), 94.8 (d, J = 25
Hz); LRMS (ESI) calcd for C3HoF3NO3 [M+H]+: 284.05 found 284.00

F
OH
NI]
o O F
\/YCEOH
o

(33)

ethyl 4-(2,6-difluorobenzamido)-3,5-dihydroxybenzoate ( 33)

Following the general procedure I, ethyl 4-(2,6-difluorobenzamido)benzoate (35.8
mg, 0.10 mmol), K,S,05 (81 mg, 0.3 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 36h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(33) (21 mg, white solid) was isolated in 62% yield. "H-NMR (400 MHz, DMSO-d6)
d (ppm) 9.88 (s, 1H), 9.79 (s, 2H), 7.55-7.52 (m, 1H), 7.18 (t, J = 8.2Hz, 2H), 7.04 (s,
2H), 4.27 (q, J = 6.72 Hz, 2H), 1.30 (t, J = 7.04 Hz, 3H); "C-NMR (100 MHz,
DMSO0-d6) & (ppm) 165.5, 159.1 (dd, J = 249.3 Hz, 6.8 Hz), 158.5, 153.6, 131.7 (t, J
= 9.0 Hz), 128.6, 116.8, 115.4 (t, J = 22.1 Hz), 112.0-111.7 (m), 107.6, 60.7, 14.2;
LRMS (ESI) calcd for C;6H 4F,NOs [M+H]": 338.08 found 338.08

F
OH H
@N
Br

O F
OH
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(34)
N-(4-bromo-2,6-dihydroxyphenyl)-2,6-difluorobenzamide ( 34 )
1) small-scale
Following the general procedure I, N-(4-bromophenyl)-2,6-difluorobenzamide (31.2
mg, 0.10 mmol), K,S,05 (108 mg, 0.4 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml 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: ethyl acetate = 5:1). Finally, compound
(34) (27 mg, white solid) was isolated in 78% yield.
2) big-scale
Following the general procedure I, N-(4-bromophenyl)-2,6-difluorobenzamide (1.284
g, 4 mmol), K;S,0g (2.7 g, 10 mmol), [Ru(p-cymene)Cl,], (49 mg, 0.0025 mmol),
15ml TFA and 5ml TFAA were used. The reaction mixture was stirred at 80 °C for 17h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 34 ) (0.92
g, white solid) was isolated in 67.4% yield.
'H-NMR (400 MHz, CD;OD) & (ppm) 7.55-7.48 (m, 1H), 7.08 (t, J = 8.2 Hz, 2H),
6.62 (s, 2H); >C-NMR (100 MHz, CD;0D) & (ppm) 162.3, 161.3 (dd, J = 249.3 Hz,
6.8 Hz), 156.3, 154.4, 133.5 (t, J = 10.1 Hz), 121.4, 115.3 (t, J = 20.8 Hz), 113.6,
113.0-112.7 (m), 112.0, 110.8; LRMS (ESI) calcd for C3HoBrF,NO3; [M+H]": 343.97
found 343.98

(35)

N-(2,6-dihydroxy-4-iodophenyl)-2,6-difluorobenzamide ( 35)

Following the general procedure I, 2,6-difluoro-N-(4-iodophenyl)benzamide (36.7
mg, 0.10 mmol), K,S,0g (108 mg, 0.4 mmol), [Ru(p-cymene)Cl,], (1.5 mg, 0.0025
mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was stirred at 80
°C for 13h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 10:1). Finally, compound
(35) (21 mg, white solid) was isolated in 54% yield. 'H-NMR (400 MHz, CD;OD) &
(ppm) 7.55-7.48 (m, 1H), 7.08 (t, J = 8.2 Hz, 2H), 6.82 (s, 2H); >*C-NMR (100 MHz,
CD;0D) & (ppm) 162.3, 161.2 (dd, J = 249.3 Hz, 6.8 Hz), 154.2, 133.5 (t, J = 10.1
Hz), 118.2, 115.3 (t, J = 20.8 Hz), 114.5, 113.0-112.7 (m), 91.9; LRMS (ESI) calcd
for C13HoF,INOs [M+H]": 391.95 found 391.95

F
OH
@N
FsC

O F
OH

(36)
N-(2,6-dihydroxy-4-(trifluoromethyl)phenyl)-2,6-difluorobenzamide ( 36 )
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Following the general procedure I,
2,6-difluoro-N-(4-(trifluoromethyl)phenyl)benzamide (30 mg, 0.10 mmol), K,S,Og
(81 mg, 0.3 mmol), [Ru(p-cymene)Cl;], (1.5 mg, 0.0025 mmol), 1.5ml TFA and
0.5ml 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: ethyl acetate = 5:1). Finally, compound ( 36 ) (17
mg, white solid) was isolated in 51% yield. "H-NMR (400 MHz, CD;OD) & (ppm)
7.57-7.50 (m, 1H), 7.10 (t, J = 8.2 Hz, 2H), 6.71 (s, 2H); "C-NMR (100 MHz,
CDs0D) & (ppm) 162.4, 161.3 (dd, J = 249.3 Hz, 6.8 Hz), 154.1, 133.6 (t, J = 10.1
Hz), 132.3, 130.9, 130.6, 129.8, 126.7, 124.0, 117.3, 1153 (t, J = 20.8 Hz),
113.0-112.8 (m), 105.5 (d, J = 3.7 Hz); LRMS (ESI) calcd for C4HgFsNOs; [M+H]":
334.04 found 334.02

(37)

N-(2,6-dihydroxy-4-methoxyphenyl)-2,6-difluorobenzamide ( 37 )

Following the general procedure I, 2,6-difluoro-N-(4-methoxyphenyl)benzamide
(26.4 mg, 0.10 mmol), K,S,05 (81 mg, 0.3 mmol), [Ru(p-cymene)CL], (1.5 mg,
0.0025 mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was
stirred at 80 °C for 8.5h. After completion of the reaction, the residue was purified by
silical gel column chromatography (petroleum ether: ethyl acetate = 5:1). Finally,
compound ( 37 ) (16 mg, white solid) was isolated in 53% yield. '"H-NMR (400 MHz,
CD;0D) & (ppm) 7.55-7.48 (m, 1H), 7.08 (t, J = 8.2 Hz, 2H), 6.01 (s, 2H); >C-NMR
(100 MHz, CD;0D) 6 (ppm) 162.5, 161.3 (dd, J = 249.3 Hz, 6.8 Hz), 161.2, 154.0,
133.4 (t, J =10.1 Hz), 115.5 (t, J = 20.8 Hz), 113.0-112.7 (m), 107.9, 95.0, 93.6, 55.7,
55.5; LRMS (ESI) calcd for C14H,F,NO4 [M+H]™: 296.07 found 296.08

OH F
H
CI\©:N I ]
OHO F
(38)

N-(3-chloro-2,6-dihydroxyphenyl)-2,6-difluorobenzamide ( 38 )
Following the general procedure I, N-(2,4-dichlorophenyl)-2,6-difluorobenzamide
(30 mg, 0.10 mmol), K;S,0g (32.4 mg, 0.12 mmol), [Ru(p-cymene)CL], (1.5 mg,
0.0025 mmol), 1.5ml TFA and 0.5ml TFAA were used. The reaction mixture was
stirred at 80 °C for 16h. After completion of the reaction, the residue was purified by
silical gel column chromatography (petroleum ether: ethyl acetate = 5:1). Finally,
compound ( 38 ) (25 mg, white solid) was isolated in 30% yield. '"H-NMR (400 MHz,
CDs0D) & (ppm) 7.50-7.46 (m, 1H), 7.05 (t, J = 8.1 Hz, 2H), 6.99 (d, J = 1.7 Hz, 1H),
6.87 (d, J = 1.7 Hz, 1H); C-NMR (100 MHz, CD;0D) & (ppm) 169.3, 162.5, 161.3
(dd, J =249.3 Hz, 6.8 Hz), 152.3, 149.1, 133.6 (t, J = 10.0 Hz), 132.3, 129.8, 128.7,
126.2, 122.9, 117.3, 116.0, 115.2, 113.9, 113.0-112.8 (m), 109.1; LRMS (ESI) calcd
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for C13HsCLF>NO, [M+H]': 300.02, found 299.94

@)
HN 3
DS
Cl
(39)
7-chloro-1-fluorodibenzo[b,f][1,4]oxazepin-11(10H)-one ( 39)
Following the general procedure II,

N-(4-chloro-2-hydroxyphenyl)-2,6-difluorobenzamide (28.3 mg, 0.1 mmol), K,COs3
(27.6 mg, 0.2 mmol) and 1.5 ml DMF were used. The reaction mixture was stirred at
100 °C for 3h. After completion of the reaction, the residue was purified by silical gel
column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(39) (23 mg, white solid) was isolated in 90% yield. "H-NMR (400 MHz, DMSO-d6)
d (ppm) 11.08 (s, 1H), 7.72-7.68 (m, 2H), 7.52 (d, J =2.3 Hz, 1H), 7.42 (d, J = 8.4 Hz,
1H), 7.29 (dd, J = 8.6 Hz, 2.3Hz, 1H), 7.17 (d, J = 8.6 Hz, 1H); >C-NMR (100 MHz,
DMSO0-d6) 6 (ppm) 164.1, 157.0, 150.34, 134.17, 130.6, 130.0, 129.8, 127.1, 126.2,
122.88, 122.87, 121.5; LRMS (ESI) calcd for C;3HsCIFNO, [M+H]": 264.01 found
264.05

@)
Br HN F
)‘\\/ O
(40)
9-bromo-1-fluorodibenzo[b,f][1,4]oxazepin-11(10H)-one ( 40)
Following the general procedure II,

N-(2-bromo-6-hydroxyphenyl)-2,6-difluorobenzamide (32.7 mg, 0.1 mmol), K,COs
(27.6 mg, 0.2 mmol) and 1.5 ml acetone were used. The reaction mixture was stirred
at 100 °C for 8h. After completion of the reaction, the residue was purified by silical
gel column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(40) (29 mg, white solid) was isolated in 95% yield. '"H-NMR (400 MHz, CDCls) &
(ppm) 7.70 (s, 1H), 7.49-7.41 (m, 2H), 7.23 (d, J = 8.1 Hz, 1H), 7.07 (d, J = 8.2 Hz,
1H), 7.02 (t, J = 8.4 Hz, 2H); "C-NMR (100 MHz, CDCl3) & (ppm) 162.2 (d, J =
261.0 Hz), 161.1 (d, J = 3.0 Hz), 160.5, (d, J = 4.0 Hz), 152.1, 134.13, 134.02, 130.07,
129.71, 126.54, 121.1, 116.5, 116.46, 115.04, 115.0, 114.9, 114.3, 114.1; LRMS (ESI)
caled for C3HgBrFNO, [M+H]": 307.96 found 308.15

oy

N

e

(41)
9-bromo-1-fluoro-10-phenyldibenzo[b,f][1,4]oxazepin-11(10H)-one (41)
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Following the general procedure I,
2,6-difluoro-N-(2-hydroxyphenyl)-N-phenylbenzamide (32.5 mg, 0.1 mmol), K,CO;
(27.6 mg, 0.2 mmol) and 1.5 ml acetone were used. The reaction mixture was stirred
at 100 °C for 6h. After completion of the reaction, the residue was purified by silical
gel column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
( 41) (27 mg, white solid) was isolated in 87% yield."H-NMR (400 MHz, CDCl5) &
(ppm) 7.48-7.34 (m, 6H), 7.29-7.25 (m, 1H), 7.13-6.95 (m, 4H), 6.84 (d, J = 8.0 Hz,
1H); “C-NMR (100 MHz, CDCl3) & (ppm) 163.5, 162.24, 162.20, 162.15, 162.13,
160.9, 154.8, 141.8, 135.5, 133.2, 133.1, 129.6, 128.9, 127.9, 126.7, 126.2, 126.0,
121.6, 116.7, 116.6, 115.7, 115.6, 113.9, 113.7, ; LRMS (ESI) calcd for C;9H;2FNO,
[M+H]": 306.09 found 306.12

@)
HN 3
2%
Cl F
(42)
7-chloro-1,3-difluorodibenzol[b,f][1,4]oxazepin-11(10H)-one (42 )
Following the general procedure II,

N-(4-chloro-2-hydroxyphenyl)-2,4,6-trifluorobenzamide (30.1 mg, 0.1 mmol), K,COs3
(27.6 mg, 0.2 mmol) and 1.5 ml acetone were used. The reaction mixture was stirred
at 100 °C for 10h. After completion of the reaction, the residue was purified by silical
gel column chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound
(42) (23 mg, white solid) was isolated in 85% yield."H-NMR (400 MHz, DMSO-d6)
d (ppm) 11.75 (s, 1H), 7.53 (d, J = 1.9 Hz, 1H), 7.32-7.27 (m, 3H), 7.15 (d, J = 8.6 Hz,
1H); "C-NMR (100 MHz, DMSO-d6) & (ppm) 165.7, 163.6-163.2 (m), 161.4-160.8
(m), 151.4, 130.3, 129.1, 127.1, 123.7, 122.1, 112.9-112.7 (m), 105.7-105.4 (m),
103.9-103.4 (m); LRMS (ESI) calcd for C;3H¢CIFNO, [M-H]: 280.01 found 279.85

0]
HO HN F
ol
Cl
(43)
7-chloro-1-fluoro-9-hydroxydibenzo[b,f][1,4]oxazepin-11(10H)-one ( 43)
Following the general procedure II,

N-(4-chloro-2,6-dihydroxyphenyl)-2,6-difluorobenzamide (30.0 mg, 0.1 mmol),
NaOH (16 mg, 0.4 mmol) and 1.5 ml DMF were used. The reaction mixture was
stirred at 100 °C for 2h. After completion of the reaction, the residue was purified by
silical gel column chromatography (petroleum ether: ethyl acetate = 1:1). Finally,
compound (43 ) (23 mg, yellow solid) was isolated in 82% yield.lH—NMR (400 MHz,
DMSO0-d6) 6 (ppm) 10.7 (s, 1H), 9.9 (s, 1H), 7.62-7.56 (m, 1H), 7.25-7.12 (m, 2H),
6.97 (d, J = 1.2 Hz, 1H), 6.76 (s, 1H); *C-NMR (100 MHz, DMSO-d6) & (ppm)
166.9, 162.0, 161.4, 161.3, 160.2, 160.1, 159.4, 153.6, 150.6, 133.9, 133.8, 131.6,
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131.4, 128.8, 128.6, 118.2, 116.6, 116.5, 115.5, 115.4, 113.9, 113.7, 112.8, 111.8,
111.6; LRMS (ESI) calcd for C3H3CIFNO; [M+H]+: 280.01 found 279.98

OH =
o
\
cl o
F
(44)
6-chloro-2-(2,6-difluorophenyl)benzo[d]oxazol-4-ol ( 44 )
Following the general procedure II1,

N-(4-chloro-2,6-dihydroxyphenyl)-2,6-difluorobenzamide (30.0 mg, 0.1 mmol),
p-TsOH.H,0O (95 mg, 0.5 mmol) and 2ml of p-xylene were used. The reaction mixture
was stirred at 140 °C for 12h. After completion of the reaction, the residue was
purified by silical gel column chromatography (petroleum ether: ethyl acetate = 5:1).
Finally, compound ( 44 ) (25 mg, white solid) was isolated in 91% yield."H-NMR
(400 MHz, DMSO-d6) & (ppm) 11.08 (s, 1H), 7.79-7.71 (m, 1H), 7.44-7.37 (m, 3H),
6.86 (d, J = 1.1 Hz, 1H); C-NMR (100 MHz, DMSO0-d6) & (ppm) 160.2, 152.5,
151.8, 150.1, 134.4 (t, J = 10.6 Hz), 130.9, 129.1, 113.0-112.7 (m), 111.1, 105.1 (t, J
= 16.0 Hz), 102.3; LRMS (ESI) calcd for C;3HsCIF,NO, [M-H]: 280.01 found

279.99
F
I,
\
Br O
F
(45)
6-bromo-2-(2,6-difluorophenyl)benzo[d]oxazole (45)
Following the general procedure II1,

N-(4-bromo-2-hydroxyphenyl)-2,6-difluorobenzamide  (32.7 mg, 0.1 mmol),
p-TsOH.H,0O (95 mg, 0.5 mmol) and 2ml of p-xylene were used. The reaction mixture
was stirred at 140 °C for 12h. After completion of the reaction, the residue was
purified by silical gel column chromatography (petroleum ether: ethyl acetate = 5:1).
Finally, compound ( 45 ) (25 mg, white solid) was isolated in 90% yield. 'H-NMR
(400 MHz, CDCl3) 6 (ppm) 7.82 (s, 1H), 7.73 (d, J = 8.5 Hz, 1H), 7.55-7.48 (m, 2H),
7.11 (t, J = 8.6 Hz, 2H); *C-NMR (100 MHz, CDCl;) & (ppm) 161.4 (dd, J = 257.9
Hz, 5.3 Hz), 155.5, 151.1, 140.7, 133.4 (t, J = 10.7 Hz), 128.4, 121.7, 119.1, 114.5,
112.8-112.5 (m), 106.1 (t, J = 14.6 Hz); LRMS (ESI) calcd for C;3H¢BrF,NO;
[M+H]": 309.96 found 309.97

O
HN

/Q\o S

Cl

(46)
2,7-dichlorodibenzol[b,f][1,4]oxazepin-11(10H)-one ( 46 )
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Following the general procedure II,
5-chloro-N-(4-chloro-2-hydroxyphenyl)-2-fluorobenzamide (30.0 mg, 0.1 mmol),
K,COs (27.6 mg, 0.2 mmol) and 1.5 ml DMF were used. The reaction mixture was
stirred at 100 °C for 3h. After completion of the reaction, the residue was purified by
silical gel column chromatography (petroleum ether: ethyl acetate = 5:1). Finally,
compound ( 46 ) (26 mg, white solid) was isolated in 92% yield. '"H-NMR (400 MHz,
DMSO0-d6) & (ppm) 10.75 (s, 1H), 7.72-7.68 (m, 2H), 7.52 (d, J = 2.3 Hz, 1H), 7.42
(d, J = 8.4 Hz, 1H), 7.29 (dd, J = 8.6 Hz, 2.3Hz, 1H), 7.17 (d, J = 8.6 Hz, 1H);
>C-NMR (100 MHz, DMSO-d6) & (ppm) 162.1, 161.5, 159.7, 159.6, 159.5, 151.4,
134.2, 134.1, 131.5, 130.0, 128.6, 126.3, 123.1, 121.5, 116.7, 116.6, 115.2, 115.1,
114.1, 113.9; LRMS (ESI) calcd for C;3H3CI,NO, [M+H]'™: 279.99 found 280.01

Cl OH

(47)

2-amino-5-chlorophenol (47)

Following the general procedure method A,
N-(4-chloro-2-hydroxyphenyl)-2,6-difluorobenzamide (28.3 mg, 0.1 mmol) and 2ml
of NH,NH,.H,O were used. The reaction mixture was stirred at 100 °C for 3h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 47 ) (12
mg, yellow solid) was isolated in 85% yield. "H-NMR (400 MHz, DMSO-d6) & (ppm)
9.44 (s, 1H), 6.63 (s, 1H), 6.55 (s, 2H), 6.64 (s, 2H); "C-NMR (100 MHz, DMSO-d6)
d (ppm) 144.8, 135.8, 118.9, 118.8, 114.7, 114.0; LRMS (ESI) calcd for CcH,CINO
[M+H]": 144.01 found 143.95

Br
NH,
OH
(48)

2-amino-3-bromophenol (48)

Following the general procedure method A,
N-(2-bromo-6-hydroxyphenyl)-2,6-difluorobenzamide (900 mg, 2.75 mmol) and 4ml
of NH,NH,.H,O were used. The reaction mixture was stirred at 100 °C for 4h. After
completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 5:1). Finally, compound ( 48 ) (465
mg, white solid) was isolated in 90% yield. '"H-NMR (400 MHz, CDCls) & (ppm) 7.04
(dd, J = 8.1 Hz, 1.0 Hz, 1H), 6.67 (dd, J = 7.9 Hz, 1.0 Hz, 1H), 6.53 (t, J = 8.0 Hz,
1H), 4.26 (s, 3H); PC-NMR (100 MHz, CDCl;) & (ppm) 144.1, 133.7, 125.0, 119.2,
114.0, 110.6; LRMS (ESI) caled for C¢H,CINO [M+H]": 187.96 found 187.93

CFs
OH
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(49)

2-amino-3-(trifluoromethyl)phenol

Following the general procedure method A,
2,6-difluoro-N-(2-hydroxy-6-(trifluoromethyl)phenyl)benzamide (380 mg, 1.2 mmol)
and 5 ml of NH,NH,.H,O were used. The reaction mixture was stirred at 100 °C for 4
h. After workup, the crude NMR showed the convertion ratio was 100%. '"H-NMR
(400 MHz, CDCl3) 8 (ppm) 7.04 (d, J = 8.0 Hz, 1H), 6.83 (d, J = 7.8 Hz, 1H), 6.64 (t,
J=17.9 Hz, 2H), 5.02 (s, 3H)

OH

Cl OH
(50)
2-amino-5-chlorobenzene-1,3-diol (50)
Following the general procedure method A,

N-(4-chloro-2,6-dihydroxyphenyl)-2,6-difluorobenzamide (210 mg, 0.7 mmol) and
4ml of NH,NH,.H,O were used. The reaction mixture was stirred at 100 °C for 4h.
After completion of the reaction, the residue was purified by silical gel column
chromatography (petroleum ether: ethyl acetate = 1:1). Finally, compound ( 50 )
(95mg, yellow solid) was isolated in 86% yield. "H-NMR (400 MHz, DMSO-d6) &
(ppm) 9.27 (s, 2H), 6.26 (s, 2H), 4.10 (s, 2H); "C-NMR (100 MHz, DMSO-d6) &
(ppm) 145.2, 123.0, 118.9, 106.6; LRMS (ESI) calcd for CcHsCINO, [M-H]: 158.01
found 157.97
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Scale: 0.4148 ppm/cm, 166 Hz/cm
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Current Data Parameters
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Current Data Parameters
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Current Data Parameters

NAME YXL-280-1-2-H-C-20120905
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
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Scale: 0.463 ppm/cm, 185.3 Hz/cm
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Current Data Parameters
NAME YXL-2-274-1-H-C-20120904

\\\\V//// PRocNO o

F2 - Acquisition Parameters
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Scale: 0.5194 ppm/cm, 207.8 Hz/cm
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Current Data Parameters
NAME YXL-2-280-2-H-C-20120906

Y PROCNO E

F2 - Acquisition Parameters
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Current Data Parameters
YXL-2-280-2-C-20120906
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Current Data Parameters
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Scale: 0.4548 ppm/cm, 182 Hz/cm
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Current Data Parameters
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Current Data Parameters
YXL-3-177-H-20130111
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Current Data Parameters

NAME YXL-3-177-C-20130111
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F2 - Acquisition Parameters
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Current Data Parameters
\\\\/// // // NAME YXL-2-272-1-H-C-20120904
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F2 - Acquisition Parameters
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Current Data Parameters
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NAME 20121229-ml11-4-43
EXPNO 10

Sy 22 | v 1

F2 - Acquisition Parameters

7.7638
7.7428
7.5500
7.5314
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7.4940
7.4760
7.2464
7.2112
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e nmas e aaT Tes PROBHD 5 mm PABBO BB-
o~ o~ [ o~~~ o~~~ PULPROG 2g30
TD 65536
SOLVENT MeOD
NS 16
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm
o (e N X9 ™M
o o ™M o o
o (o)) (o)) o [e))
- S ol |4 -
| JL " - M
L e N B
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 15 1.0 0.5 0.0 ppm

Scale: 0.4217 ppm/cm, 168.8 Hz/cm
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Current Data Parameters
NAME 20121229-ml11-4-43-c
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date 20121230
Time 5.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 1024
DS 4

(16)
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Current Data Parameters
YXL-2-260-1-1-H-C-2012082
1

EXPNO
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N ANANNN

[ e i T T T T T e e A A L UL IR e I o R o Ry o}

o

PROCNO

F2 - Acquisition Parameters

Date

. A

20120829

Time

17.01

spect

5 mm PABBO BB-

INSTRUM
PROBHD

LY
€8% "
867% "
S0S°
679"
99G°
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STT”
9¢T”
9GT"
¢oT”

SESq”
T§S°
949G°
896"
€LS”
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685"
v6S”
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9%9°
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y

(17)
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7.8984
7.8770
7.5549
7.5376
7.5174
7.5006
7.4839
7.0899
7.0586
7.0546
7.0217
7.0001
4.8685
3.3122
3.3089
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—
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Current Data Parameters
\\\\\\/ \/// \/ NAME YXL-3-253-H-20130101
EXPNO 20

PROCNO 1

o >~ n oo~ < - OO0 NN O

®® A 028888 F2 - Acquisition Parameters

N NN N N N T Date_ 20130101
Time 16.12
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 16

(18)

1.000
1.046
2.967
1.058

T T T T T
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 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
Scale: 0.464 ppm/cm, 185.6 Hz/cm
f\ wj
o O
NI

1.00




Oy 0 O o MANOFAOA>O>OVWOONO I O
™M O~ <H — NANNOOMmMSEFFONWONWOWADSA
™M —~ O\ O 0 ntEmMmdooMIFAAANANDS OO 0 0
O O N wn n MmN NNAdAAAAA A A A A
L e B B | — AT T A A A A A A A A A A A A
Current Data Parameters
NAME YXL-3-253-c-20130101
EXPNO 21
Oy O 0 o ™M N O t O~ >0 OoOO0Oo0 ¢ PROCNO 1
™M O < — AN AN N O M <O LW N0
. . . . e e e e e e e . F2 - Acquisition Parameters
N OO o ™M oMo OHMON WL MM Date_ 20130102
O O N N Ln ™Mm ™M ™M AN NN A AAAAAA Time 6.01
Lo B e B B | — — Lo I e I e e O e O e R e O e IR e O | INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 1024
DS 4
(18)
e bl 41

VTR PR | TORT Y O WP
VAR PO PRI TN W N

R L D L L D D D D R B

160 155 150 145 140 135 130 125 120 115 ppm

iow

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 S50 40 30 20 10 O ppm



MNMOMNOVOIMOOOVNO AT—HTOONOOMWOD o ~
COTONOANDITIDONORON~NONLOLOO MDA Q o
TONOLNMNMADONONOOWOTMAN O 0 0 (V] o
WOOOUUNIIEITILTAOO © OO O©OOOLWLW © (52} Current Data Parameters
Dl A A N T T ol B D (e (e (e e JiUe (e J{o Ji{o o] < ™ NAME YXI,-4-24-H-20130112
EXPNO 30
PROCNO 1
F2 - Acquisition Parameters
M © Mo DM O OO ®L © O O ONOO MO
© oI ® NO A0 I O Q © NOANWLWLOMOMd Date_ 20130112
<TMANO LMMAD N~ S ®© ©COST MmN O ®© .
@ @ © D OWOWO S S =9 ©©O©O©©O©OdInIn Time 22.04
N~~~ T~ M~~~ N~ o~ © © © © OO WO INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT MeOD
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
Jﬂﬁwv& TDO 1
8o 79 78 77 76 75 74 73 72 71 70 69 68 67 66 65 ppm
Scale: 0.1223 ppm/cm, 48.94 Hz/cm
R:l g g B
<Q <Q < <
— - N 3V
1 T T T T T T T T T T 1 1 1 1 1 1 L
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
Scale: 0.4371 ppm/cm, 174.9 Hz/cm
Q Q Q Q



Current Data Parameters

YXL-4-24-c-20130112

NAME

€0T
50T
90T
90T
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‘ZTT
CETT
CETT
STT—7/
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“9TT
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“geT
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C€€T
“€€T
T€€T

20130114

- Acquisition Parameters

EXPNO
PROCNO
F2
Date

-

NN
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TTST
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TE9T

~N)

Time

12.07
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826 69T —
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8%€ 29T ~_
LTIV Z9T—

6VC 9T —

(19)

I
130 125 120 115 110 105 ppm

T
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I

ppm

70 60 50 40 30 20 10

80

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



Current Data Parameters
NAME YXL-3-53-3-H-20121010
EXPNO 20

ANV ' 1

F2 - Acquisition Parameters

7.1212
7.1006
7.0802
4.8606
3.3103

___—8.2658
T~——18.2450

Date_ 20121010
Time 22.05
O N WO -HMm<H ar~ddO INSTRUM SpeCt
O VN md o >~ N O © PROBHD 5 mm PABBO BB-
aa nuwmas AR PULPROG zg30
o [ [ TD 65536
SOLVENT MeOD
NS 16
DS 2
JW JKL N
T T T T T T T T T T T T T T T
8.4 8.2 8.0 7.8 7.6 7.4 7.2 ppm

7
1.000
0.998
4.052

N B B B B e e e B 5 e o s B e S B s ) BB

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 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o =} n )
o S} o N
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Current Data Parameters
YXL-3-53-3-¢c-20121010
PROCNO

NAME
EXPNO

AR
AR
ZTT
ZTT
AN
€TT
€TT
STT
STT
"9TT
LTT
LTT
LTT
12T ——
€CT —
vZT
9zT
8z1T
8Z1T
8zZT
62T
0€T
zeT
€€T
€€t
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6%T
65T
65T
19T
Z9T
Z9T

Ve
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(20)

n
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926°ZTT
TLO'€TT
PZT €T
9T9 STT —
€¥8°STT —
wmo.wﬂﬂx\\w
0%E LTT
08€"LTT
02 LTT
8% 12T ——
9zT €21
T9T %21 ——
T98° 92T ~_
£90°82T
mmm.mmHHHHM
Z9L 82T —
1267621 —
88€°0€T —
ESE ZET ~
0LY EET ~
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€L9°€ET
8TE 6%T —
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ppm

115

120

125

130

135

140

145
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e

ppm

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
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(21)

—4.8367

_—8.223
—T—8.202

4.3670
4.3492

4.3315
4.3138

A
X

——3.3100

Current Data Parameters

NAME
EXPNO
PROCNO

F2 - Acquisition Parameters

20121122-MLL-3-278

10
1

Date 20121122
Time 19.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT MeOD
(21) NS 16
T T T T T T T T T T T T T 1
8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 ppm
o o <
o o <
o (o)) o
- ~ ~
| A A
L L L B L L e O B B
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 25 2.0 15 1.0 0.5 0.0 ppm

Scale: 0.4888 ppm/cm, 195.6 Hz/cm

E



8.48
spect

20121123
5 mm PABBO BB-

L6S VT ——

20121122-ml11-3-278-c

- Acquisition Parameters

Current Data Parameters
NAME

EXPNO

PROCNO

F2

Date_

Time

INSTRUM

PROBHD

98L° 8%
ooo.me//r

ppm

zgpg30
65536
MeOD
1000

PULPROG
(21)
20 10

TD
SOLVENT

NS
30

40

€12 6%

950°29 ——
288 ¢TI
hmm.mHHHMM(
6L0"ETT
ST ETT—
9L9°STT ~__
L68°STT —=
mwo.mﬁﬁumwm
TS8°9TT
ETT 22T —_
zoz Tt —

z88°ZTIT

L€6°ZTT

6L0°€TT

5Lo-eiT 08z 82T ——

nmm.mﬁﬁmwwW

mm.wm\ 615" TeT ——
9L% EET

€TT 22T . ~

) 9LS EET—=
zoz zeI 6L9 fe1

08Z2°82T —
6TS TET—

LY eel
9LG el
6L97¢€CT
0€9° " 8%T ——

206°6ST

696 69T

O0TZ T9T ——

€6€°29T 0€9°"8%T ——
€9%° 291

L69°L9T —

c06°6ST
mmm.mmHHUVY
0TC TI9T ——

€6€ 29T —
€95 29T —

L6997 LOT ——

60 50

ppm
70

115

80

120

125

WM«MWW

160 155 150 145 140 135 130

165

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




Current Data Parameters
NAME YXL-4-47-H-20130127

F2 - Acquisition Parameters

8.1020
8.0817
7.5553
7.5392
7.5341
7.5180
7.5132
7.5018
7.4969
7.4807
7.1063
7.0859
7.0655
6.7807
6.7549
4.8458

Date_ 20130128

AN (N NN o<t oo™MmAON > O WO L — N Time 4.48

O oo nMmmMmdd O oy O o Lo o LN INSTRUM spect

— O I wLwmLwmLwmLw<f < — O O o~ o PROBHD 5 mm PABBO BB-—

N . PULPROG 30

® © N N A S S SN N © ™ cooae
SOLVENT MeOD
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AO 3.9846387 sec

(22)
I i I i I i I i I i I i I i I i
8.2 8.0 7.8 7.6 7.4 7.2 7.0 ppm

[e0) (&) — o

[e0) ™M o] o

[e0) o (o)) o

(@] — — —

L i )t | I YRR

I I I I I I I I I I I I I I I I I I I I I I I I I I
120 115 11.0 105 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.4963 ppm/cm, 198.6 Hz/cm

AN




Current Data Parameters

LOOMIPEM>TLVOMMANOAANAAT>TVLELNMDIWOAOAOOLN FH O
NNOVUMUOUAINOONVDOOFOOVNDENWLHOOVNOWONS oMM M
TOAORVAOENIONXENNOENGSSRRD DY XM RSN NAME YXL-4-47-C-20130127
vcvwuwvwunmmnmoOIttrmammmaNaNNNAdAAA A A A A A A A A O O Oy Oy O O €O
A A A A A A A A A A AT AAAAAAAAAAAAAAAA S S PROCNO 1
k<§§%\//¢/ ¥/ kihégégst:§§§KQ>§§\L%22£?2;;;§L) KQ&Q#%éﬁb) F2 - Acquisition Parameters
Date_ 20130128
WO M ™ ~ 0 © mmAawm o o N o DO ANMDLWO O OLW <+ o Time 6.00
quenda & ag EEES seg arhegotdser I9 INSTRUM spect
M. 5o meea o 4 oo MM mANNSS % PROBHD = 5 mm PABEO BB-
VWYL N 0 SR mmm®n N N NN A A A A A A A A oo PULPROG zgpg30
A A A o H " A A A A o HA A A A A A AAA A o
TD 65536
NIVTT W VoW NP
NS 1024
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 0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
(22)
======== CHANNEL fl ========
NUC1 13C
P1 10.47 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.37380001 W
| " PLW13 0.30276999 W
SFO2 400.1316005 MHz
T T T T r T T T T T r T F2 - Processing parameters
165 160 155 150 145 140 135 130 125 120 115 110 105 ppm ST 32768
SF 100.6126294 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
PC 1.40

L I | N T

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



sy DWOMANNNOD © © N O
'5 8 8 % Sr‘ ﬁ 8‘ % (G\J‘ 8 S % 8 S)r Current Data Parameters
oo QOO NAA® MM 0 o
== NN NN oo & o NAME 20130129-ml1-4-81
EXPNO 10
Y VY Voo RS :
F2 - Acquisition Parameters
Date 20130129
Q@ 0 o NN MM m — Time 11.26
oo [t} [CRES o © © 0 INSTRUM spect
oo o o Nt @ PROBHD 5 mm PABBO BB-
TD 65536
SOLVENT DMSO
NS 4
DS 0
(23)
N T T T A T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 ppm
o) [ee) o N (o)}
(&) [ o (o)} ™
[ @ o @ (o))
— o — — o

i [ | -

T ) L A N I B L L N
13.0 125 120 115 110 105 100 95 90 85 80 75 7.0 65 60 55 50 45 40 35 30 25 2.0 15 1.0 05 00 -05 ppm

Scale: 0.5636 ppm/cm, 225.5 Hz/cm
® O] |® &
o — — o




20130130-ml1-4-81
10
20130131

- Acquisition Parameters

Current Data Parameters

NAME
EXPNO
PROCNO
Date

F2

ppm

13.48

spect

5 mm PABBO BB-
zgpg30

65536

DMSO

1701

(23)

10

Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS
DS

20

30

ogL 6¢
6€6°6¢C
8YT 0%

S68°8¢
70T 6¢
£€Te"6¢
NNm.mm\

€ELTTTT
mmh.HHHHMM«
Z€6° TTT
9L6 TTT
SOT'STT~__

9€€°GTT —=
955 5TT —

809G LTT ——

CTT CCT —__
LEE TTT —

€EYS VYT —
€EL TTT

S6L°TTT

ze6 TIIT

9.6 TTT

S0T"STT

SEETSTT =

955°STT EVL TET
wom.hﬁﬁx\\w hwm.ﬁmﬁwuvv
mﬁﬁ.mmﬁwmwﬂ 286 TeT—
hmm.mmﬁL\\w

€EYSvCT
VL TET
hﬂm.ﬁMﬁmw
286 TEtT

OET " LYPT ——

OTLLST
98LLST
LT9 ' 8ST ——
8LT 09T

Lse 09t 0ET L¥T ——

OTL"LST
mwh.hmﬁuva

LT9"8ST —

8LT 09T —_
LSZT 09T —

110 ppm
50 40

60

70

115

80

120

125

130

135

140

145

155 150

160

210 200 190 180 170 160 150 140 130 120 110 100 90
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4.8011

3.3094

Current Data Parameters

NAME 20130124-ml11-4-83
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

awW oM O o 0 0 <t O < O D?te_ 20130124
oo™ 0L O N O © ~ > Time 19.09
DA cecaa X INSTRUM spect
Ll S~ oY v o PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 16
DS 2
(24)
T T T T T T
7.5 7. 7.3 7.2 7.1 7.0 .9 ppm
o ™ o~ <
o <t — N
o [e)) [e)) (o))
- - o o
J e I FY P IN
T T T T T T T T T T T T T T T T R e
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.396 ppm/cm, 158.4 Hz/cm
o [e23e>]]e)]
- —lolo
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Current Data Parameters

"CTT
"CIT
‘CIT
"CIT

"STT
"STT

Teetl
‘veT

10
1

20130130-ml11-4-83-c

NAME
EXPNO
PROCNO

LN
—
—

m MmN O W
Mm MmN AN A
L B B B B |

W AN

A
™M
—

94T

/

C9T —=

N

ZoT

20130130

F2 - Acquisition Parameters

Date

op | owvwAQo
NOMMmMmO <
c0M o Qo
o O QN =
— O ;o
m N
m
<
[N
£
£
n
= U B
PAOC =&
| M- o
OB MM >
gEno4d 4
HZxpDAoOWn!
HHMAMMAMBEWZI

0T6°2ZTT
€96 211"
Z6€°STT~_
119 °STT—7
mmw.mﬁﬁ“xw
£00°9TT

8¢6 ' 0CT—
9T " CCT —

vvZ €cT
mwm.mmﬂuur
€Yy EceT—
€89 VET—/
hbm.wmﬁk\\

€9 99T —

Z96°6ST
wmo.owHHvV
STZ 29T~
Y9V 29T —

(24)
ppm
60 50 40 30 20 10 ppm
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130

150 145 140 135

155

160
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Current Data Parameters

NAME YXL-4-59-H-20130124
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters

Date_ 20130124

Time 11.18

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

(25) SOLVENT MeOD

NS 16

DS 2

B I I L B B
7.6 7.5 7.4 7.3 7.2 7.1 7.0 ppm
e < @ o
o0 ™M N o
(o)) o (o)) o
o — — —
M A
e e
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 35 3.0 2.5 2.0 ppm

Scale: 0.3445 ppm/cm, 137.8 Hz/cm
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Current Data Parameters

NAME 20130112-ysy-2-N--wuji
EXPNO 20
O WOV 0 O N~ O A oH < ™M O [~ PROCNO 1
A > mMmAN — O > — Oy ©0 O n ™ <t N O
AN NANANN o o O O\ 00 0 © [ 0 O . . .
. . . . . .o . . . F2 - Acquisition Parameters
[ [N IANe) O VY Y O O O Y Date 20130112
Time 22.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
(26)
T T T T T T T T
7.3 7.2 7.1 7.0 6.9 6.8 6.7 ppm
— o N < o
o @ ™ o o
— [e)) o (o)) o
— — N o —

e !

125 120 115 110 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.5095 ppm/cm, 203.9 Hz/cm
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DOHNSIDED WO MLONOOON N o o ~ o Current Data Parameters
ONDWOUHNOADN 1O NO®WNO ® L n ™ N o NAME 20130110-m11-4-59
NANNANNAA 1O OO0 OGO ®® ~ o~ [CRCR
e e e e e e .. . .. .o e . EXPNO 20
A N N N S S R C R R RGN © © [CRCRE PROCNO 1
\\\’/// \/ \\H H// \/ \‘/ F2 - Acquisition Parameters
Date 20130110
Time 18.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
(28) SOLVENT DMSO
Na 16

7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 6.6 ppm

i MLJL@LM

1.122
1.976
2.021
1.006
1.000

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 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.4681 ppm/cm, 187.3 Hz/cm
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SIT—7
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STT

9TT
8TT
nmﬁ\
62T
0€T
TET
T€T

€S9T
€S9T
99T
9ST
LST
LST

S\

6ST
65T
69T
09T

17N

ppm

20130112

3.13

spect

5 mm PABBO BB-
zgpg30

65536

DMSO

1000

10

20130111-ml1-4-59-c

20

F2 - Acquisition Parameters

Current Data Parameters

INSTRUM
PROBHD
PULPROG

TD
SOLVENT

NAME
EXPNO
PROCNO
Date
Time
NS

30

70 60 50 40

(28)
80

dhodd

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




N

— N <TTANLOOOTOOTAOMANLANNNOOMNMANNOSNAdOOOOOOS N~ - N~

— < OO OWOVDRIIMONOVIAILODANOONITINNDOVOTONO M [T} N~ Current Data Parameters

o N NOOSTANOOULULSSESMNMAODOL M ANMNEHOD O AN OO MO O [e2] 0 N

S99 YTTMNMNONOANNNNNNAAAATAOONNNNRVRORNNN O © ] SRy NAME yx1-3-265-H-1220-300k
— O MMMMMSMMSMMSMMMMMMMMNMMNMNMNMMMNMNOOO OO OO OOOOOOOo < oCm EXPNO 10

\/ ‘ \/ PROCNO 1

F2 - Acquisition Parameters

Date_ 20121220
Time 16.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 5
DS 0

(29)

A J N

— ‘ ‘ L B B
11.5 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 35 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
Scale: 0.4822 ppm/cm, 192.9 Hz/cm
™|
olo




Current Data Parameters
NAME YXL-4-25-H-20130112

EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

7.5586
7.5424
7.5379
7.5216
7.5054
7.5012
7.4848
7.1107
7.0904
7.0701
6.9983
6.9975
6.9775
6.9575
6.9567
6.4697
6.4498
6.4494
4.8348
3.3102
3.3091

J
%
\

Date 20130112
O N ®NLW AW HoOOoO®M™ ®N > o oo T —
N mMNO O © HOM~O O LOLWN ~ < Time 15.48
nunmne s Tecaaaa9 R INSTRUM spect
NS~ N N CECRCRCR [CRURT PROBHD 5 mm PABBO BB-—
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 16
DS 2
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
(30) TDO 1

======== CHANNEL f1l ========
NUC1 1H

Pl 15.26 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz

F2 - Processing parameters

j I j I j I j I j I j I j I j SI 65536
7.6 7.4 7.2 7.0 6.8 6.6 6.4 ppm sE 4001300071 Miiz
SSB 0
o ~ I [t} LB 0 Hz
s S S 3 GB 0
. . PC 1.00
— ~ — —
| .

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 35 3.0 2.5 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.453 ppm/cm, 181.3 Hz/cm

1.95



Current Data Parameters

BN ] [SE2 K N N mMmMmMmOo LN LN
ne oo o N e nwmdnwonr o NAME YXL,-4-25-c-20130112
28889 0 aang 9993093 EXPNO 20
\Qx//// ‘ \¢/ / \Q§§/%¢ﬁ>/ F2 - Acquisition Parameters
Date 20130113
Time 10.49
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 768
3%835 3 232 & 10838 3 SWH 24038461 Hz
SadSa - moe o nunsos g FIDRES 0,366798 Hz
[CRCRCRGRT n M ™ m ~ Ao A o AQ 1.3631988 sec
VYV Vo N7V .
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 13C
P1 10.47 usec
PLW1 50.00299835 W
(30) SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.37380001 W
PLW13 0.30276999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
,__n l A - Jhlw L_J___m* ST 32768
SF 100.6126326 MHz
T T T T T T T T T T T T WDW EM
160 155 150 145 140 135 130 125 120 115 110 ppm SSB 0
LB 1.00 Hz
GB 0
PC 1.40
“] ,‘A Ik m] I L ) L Ak
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

7.5345
7.5150
7.4979
——7.0838
—6.2983
4.8364
2.2098

NAME 20130115-ml1-4-65
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date 20130115
010 < © Time 15.14
anS ® A INSTRUM spect
C e . PROBHD 5 mm PABBO BB-
AR = 0 PULPROG zg30
D 65536
SOLVENT MeOD
NS 16
(31)
T T T T T T T 1
7.6 7.4 7.2 7.0 6.8 6.6 6.4 ppm
n o N
Al o ™
— o [ee]
— N —

T T T T R
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 2.5 2.0 1.5 1.0 0.5 0.0 ppm
Scale: 0.4164 ppm/cm, 166.6 Hz/cm

2.00
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—T—™—162.08

~X

—152.66
—139.25

£
<
/
X
\

®owoo o o — o o O NOMHLWM LW
<+ 0> 1N ® 0 n >~ 0 DO 00N ®

N <O oo © ~ n < ™ MMmAO0O®N~ON~AN

Naa oo o o oo S R Current Data Parameters

0 VLV W INn 0 ™ ™M™ m Ad A A A OO NAME mll-4-65-c-20130115
i s | — — o A A A A A A A EXPNO 11
Na% | WV NN PROCNC '

F2 - Acquisition Parameters

Date_ 20130116
Time 9.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 354
(31) DS 4

wﬂw Wl

L L L A R
165 160 155 150 145 140 135 130 125 120 115 110 pprm

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



ONODMAOOWO MO DM © o8
CRYLIRLBBUR g8 LY 3 3 Current Data Parameters
222:::22$$$ Sooe ‘;Q o NAME YXL-4-23-H-20130112
EXPNO 11
EVAVYZATR 1
F2 - Acquisition Parameters
Date_ 20130112
MM~ oW <+ & MM m o n o n Time 22.14
n0Ee% 328 8wl e 3 INSTRUM spect
I o~ < @@ < “ PROBHD 5 mm PABBO BB-
PULPROG zg30
NV AR T -
SOLVENT MeOD
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 299.9 K
(32) D1 1.00000000 sec
TDO 1
======== CHANNEL f1l ========
NUC1 1H
P1 15.26 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
T T T T T T T T T T T T SF 400.1300072 MHz
7.6 7.4 7.2 7.0 6.8 .6 .4 .2 6. ppm WDW EM
SSB 0
LB 0.30 Hz
i S 3 = = 3 PC 1.00
) ) - ) - )
T T T T T T T T T T T T T T T T T T T T T T
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 2.5 2.0 1.5 1.0 0.5 0.0 ppm
Scale: 0.4462 ppm/cm, 178.5 Hz/cm
N mr < o H
n Q- el Qe
o -l lo -l lo
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Current Data Parameters

8Y
4
4
‘87

N4
6v
6v

TeeT
TeeT
Teel

PST

AN

TCoT
29T
ZoT
ZoT

79T

YXL-4-23-c-20130112

NAME

10

EXPNO

20130115

8.46

spect

5 mm PABBO BB-
zgpg30

- Acquisition Parameters

PROCNO
F2
Date
Time
INSTRUM
PROBHD
PULPROG
TD

65536

MeOD
1024

SOLVENT

NS

96 CTT
686°CTT

(32)

0S92 STT
69C° STT
8G¥ GQTT
699°GTT
069°GTT

=/

S¥8 62T~

LZE TET
»om.mmﬁumw
90% " €€T—/
nom.mmak\x

8TL ¥ST
www.wmﬁg/z
wmm.@mﬁuﬁm
90L"9ST —
800 09T

9,07 09T
VLE TIT~—

0TS 2Z9T
8ES " CIT

N D e I
160 155 150 145 140 135 130 125 120 115

165

ppm

Meaadobie

v

70 60 50 40 30 20 10 O ppm

80

220 210 200 190 180 170 160 150 140 130 120 110 100 90



N4

Current Data Parameters

7.1753
7.1557
7.0349
4.3001
4.2833
4.2659
4.2487
2.4971
1.3219

™ o
<~
o ©
mA
— -

——9.8761
TT—9.7925

< 7.1951
N
&

<

NAME YXL-4-19-H-20130110
EXPNO 20
SIS Ts) n 0w n PROCNO 1
nmd o~ ™
n 1w L B B | o
o~~~ ~ .~ ~ F2 - Acquisition Parameters
Date 20130110
\./ \H ‘ Time 23.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
(33)
I j I j I j I
7.6 7.4 7.2 pprm
n n o
n [ee) o
~ ~ o
— ~ o~

—_—— e
125 120 115 11.0 105 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 2.5 2.0 1.5 1.0 0.5 0.0 ppm
Scale: 0.5241 ppm/cm, 209.7 Hz/cm
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Current Data Parameters

T maa®e SRIDG Lo IRRT 0 NAMEo YXL-4-19-C-20130111
dgg8uin  dasng sddgdds : Exons 19
o o
ﬁSEHH\—!\—{ :gggg L B B e e B B (o) PROC:}IO 1
\K\X\/b/// K\kl/?/ KQ:*/ %/i/ ‘ F2 -| Acquisition Parameters
o~ O MmO N LN ™ A N™m A A N> MmN ™ Time 9.46
n <t ™Mm 1 o (o] o [~ WOV N v U m-dOo >~ e}
5 ocommr @ Addo o Suwwwadn INSTRUM spect
© O WV 1N O 0 MM monN A A A o PROBHD 5 mm PABBO BB-
N N WV i
SOLVENT DMSO
NS 768
(33)
i o “‘JLW‘ 1 Wi Mm
L T R A L I I R
165 160 155 150 145 140 135 130 125 120 115 110 ppm

Lo i L J J‘W‘ L

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



Current Data Parameters

7.5519
7.5334
7.5148
7.4962
7.4782
7.1013
7.0808
7.0605
—6.6210
—6.3537
4.8399

NAME YXL-3-221-h-20121206
K\§§¥/// \%Z/) EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

N ™M L \O - - — <t Date 20121206
nmd o > O 0 O [Q\] LN Time 17.33
N wmLw <t < — O O o] ™M INSTRUM spect
¢t * N N PROBHD 5 mm PABBO BB-
oS>~~~ > o>~ o~ \¢] o] PULPROG zg30
N NI/ "

(34)

1.000
2.021
1.842
0.142

— —
20 115 110 105 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.4814 ppm/cm, 192.6 Hz/cm

o o | [
< < @l |
— N | O



162.54

162.47

162.28

N

160.04

4

o>~ o« OO0 MOVUYEFNO YO LWL MO
o N MM ™MdHWOWOO©DSSO
o0 < OO MEANINNMMANNNNO
0 0 0 oo NAAAAAAAAAAA
— AT A A A A A A A A A A A A A

NS\

Current Data Parameters

NAME
EXPNO
PROCNO

YXL-3-221-C-20121210
20
1

F2 - Acquisition Parameters

Date 20121211
Time 9.06
MU N (&)} — W WO O [ 0 00 OV W FH O < O INSTRUM SpeCt
S0 > © © o ® ~ MmO OWH AN PROBHD 5 mm PABBO BB-
nNN99 N nso « nodvaaenne PULPROG Zgpg30
ANNN OO o) < M M ™M — NMOOUMANNNNNN TD 65536
O LV LV VLN n n M M ™M N AT A A A A A A A A
L B B B B | — — o~ — L B B B B B B B B | SOLVENT MeOD
NS 768
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 329.3 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL f1 ========
(34) NUC1 13C
Pl 10.30 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlée
NUC2 1H
PCPD2 90.00 usec
" o | " N - " o - " mm LAL. PLW2 13.00199986 W
N R PLW12 0.35018000 W
‘ ‘ ‘ ‘ ‘ ‘ ‘ . ‘ ‘ ‘ ‘ . ‘ PLW13 0.28364000 W
165 160 155 150 145 140 135 130 125 120 115 ppm SFO2 400.1316005 MHz
“[ i ) m LJLI
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



(35)

M AT NOON NN o ©

NQA OO OO I I ~

S 8 S @ G 8 g 8 S £ 8 Current Data Parameters

NNNNNNNNO < ™ NAME 20130115-ml1-4-61
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20130115
Time 15.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 16

(35)
A JL \ A

— ———
115 11.0 105 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 35 3.0 25 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.484 ppm/cm, 193.7 Hz/cm

o ol |d
— N [N



™M O N ™M O () Be)Rye)) ONHMOO H OO <H
N N O O N <t ™ NN M oo
NN AN O O Mm™Mmm OO FHFANNNNN
0 WV LV VLN ™Mm ™M ™M A A A A A A A A A
L B B B B | — A A A A A A A A A

——154.23
—91.89

<
<
/
3

At moN ~ o o OMANWVO HWVM® ®
MmN mo N o 0 © OCNHNOOMOL ™M ©
N <4 NOoO 3 n < ™ NN Ao > @
e . . . P ®
NN N O o < mom O NNNNN .
[CRCRCRERT n mom A A AAAAAAA —
HH A — — - A A A A AAAAA o))
(35)
” L I koot ) N
L " g Y Y o ut 4 anpive
— T T [ [ T T —
160 155 150 145 140 135 130 125 120 115 110 105 100 95 ppm

i | m |

Current Data Parameters

NAME 20130116-mll-4-61-c
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130116
Time 23.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

TD 65536
SOLVENT MeOD

NS 950

NS 4

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

80

70

60

50

40

30 20 10 O

ppm



MANONNONDN N <

NSTONOHAO O M ~ o)}

5 S % S % ﬁ S g ; g 8 Current Data Parameters
)W A ) NAME 20130116-ml1-4-69

NNNNNNNNO < @ EXPNO 10

\\// \// ‘ PROCNO 1

F2 - Acquisition Parameters

Date_ 20130116
Time 19.19
"9~ O 4 4o <« INSTRUM spect
NP g 2 NS 3 : PROBHD 5 mm PABBO BB-
AR . . PULPROG zg30
[ [ 0 D 65536
\QN‘/?/ \\‘/ SOLVENT MeOD
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144 .49
DW 60.800 usec
DE 6.50 usec
(36) TE 299.9 K
D1 1.00000000 sec
TDO 1
T T T T T T T T T T T
7.6 7.4 7.2 7.0 6.8 6.6 6.4 ppm
[ee) o —
~ o <
o o o
— N N

———— ———
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 2.5 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.4515 ppm/cm, 180.7 Hz/cm
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S0S9°

(47451
8LL
0€o
SLO

z6c’
00s”

962
€T0
y0oL
9¢8
€89
706

Lece:
LOS”
26S°
STL”

690"
T10°
680"
STV
61G"
L6S”

(36)

29T
29T Nn
[4A

690 79T —

TTO 09T
680 09T
STV 29T~

615 29T~
»mm.mﬁ\

o~
— [0)]
— ~
o [0] H
SBO_I_ Lﬂ—/St_OrODOA:_
oo EANDUDMOmMmOWm !
[ON\] - - 0M OO OO .
P HO N O on =
[(OR®] oM nO 0o (
=l A m N |
© O\ o m .
g0 o~ < '
S | 0 Al \
Y o £
© 3 -H g
& o & Baod &
O 0Oz | O ©
G“mE0 lTooBH@MAe >
rmpo LDENOA A m
SIXE NoHAZEDAONY|
OZHA mABAMABOSA
§09°G0T
Nwm.mOHHVY
8LL CTT
omo.MHHHMV
mbo.mHH)/(
¢6C STT—r
00S9°GTT
wmm.ZH\
S0T
50T
.QHM/. .
.QHM/WHO 7T —
elt 70L 9CT
ﬂHJ/K N
STT €8°6CT
LIt £€89°0¢T
A
.wﬁwﬁﬂwom.OMHHMV
SUINLTETTET—
dmﬁM\Nom.MMH
Mm Nmm.MMHk\\
€€t 9TL €€l
€€
ST ——
09T
09T

160 155 150 145 140 135 130 125 120 115 110 ppm

165

ppm

70 60 50 40 30 20 10

80

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



STNOMOMN S N~ ~ %) ©
WOSTOANNN OO o ~ N o
BBBIBIE3SRSY 8 © 3 N = Current Data Parameters
MNNMNNMNNMNNNNNNN~ © 7o) < ™ ™ NAME 20130129-ml11-4-87
EXPNO 10
\\\V/ /// ‘ ‘ ‘ ‘ PROCNO 1
AR A 559 2 © F2 - Acquisition Parameters
N 000w — o o o ~ Date 20130129
N N NN NS NN © 0 Time 11.33
INSTRUM spect
\\\‘// \‘/ ‘ ‘ PROBHD 5 mm PABBO BB-
PULPROG Zg30
TD 65536
SOLVENT MeOD
NS 7
(37)

i T

8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 ppm

o ™ o~

o (e} o™

o (o)) [e0]

- - —

e b L be i m

R e e N |
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 2.5 2.0 15 1.0 0.5 ppm

Scale: 0.4048 ppm/cm, 162 Hz/cm




MA@ O ~ Mo mE M

®HO MO O ® H MO PO WM “m o ®© <

MINONOOO I~ NYHNOO®N SO ™ o 0 0

R - B o © < Current Data Parameters

W1V WLWWY WO ™ A A A A A O 0 ™ 0 0 NAME 20130130-ml11-4-87-c
e e — HeA A A A A A A o o 0 0 EXPNO 10
\\/// ‘ \\\W \/ \/ PROCNO 1

F2 - Acquisition Parameters
Date 20130130
M NN M O I NO <AL MD>OM Time 12.07
O rHO0OMmMOOWT- O e 0] H OO JFHFOWEM ™M O INSTRUM o t
NN ONOO O ™ N NOO®OD>D>O ™M O pec
. ... . . e e e e e o n PROBHD 5 mm PABBO BB-
NANN+HOO ™ nmwmmMmANNNN > ¢ . PULPROG Zgpg30
WO WV W W WL LN ™M A dddddddO n ™ TD 65536
e R B W — A A A A A A A A o o SOLVENT MeOD
~\\/ N N v
(37)
ol hde kbl h‘lkll‘ M
bl i L Ll L
T T [T [T T [ [
160 150 140 130 120 110 100 ppm
J... | " TROPP m 1 L . " " m.L..Ju " n M ..W‘ " ”‘WWW
Vo W bl A :

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



NITNONOMALNANL O OO N
COUTOITNOVONMOMIT AN ©

Eggggg%Sgggjgggg Current Data Parameters
NNeNNNNNNSNNNRNNNNRR R NAME 20130131-mll-4-yx1

6.4785
6.4565
—4.8548
3.3135
3.3096
3.3057

EXPNO 10
\ﬁ// PROCNO 1

n<tto < mOoor—AN Mm>mMmun N0 o~
NN N OO0~ ™~ n L
N0 0w W wn w0 - -H00o0o <+ < F2 - Acquisition Parameters
S~ S SIS S S 0 Date_ 20130131
Time 16.30
\\\///// \\\/// \ ’ INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 65536
SOLVENT MeOD
NS 3
(38)
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
— [ee) o
< ~ o
— o~ o
— ™M —
A UJJ’\A M 1 ,}L I 1 )WLJU«. o

— —————— —
125 120 115 110 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 2.0 1.5 1.0 0.5 00 -05 ppm
Scale: 0.5349 ppm/cm, 214 Hz/cm
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n oo Q-
] I=Ke]
(O] T N
PR N
(O © ™
1= [avpe|
© O o
“q o oo
c | (o]
o -
— in]
(V=] -
D n
© -
a8
g o «
o o5
SaE=z0 [0
IMPO in)
3 X [S )
OZrMA kA
160 60T ——
T6L°2TT
S%8 NHHHNM/r
686 CTT
«wo.mﬁﬁuuvv
906 €11 —
86T STT — _
%66 STT —
L9T LTI —
068 22T ——
LEZT 92T ——
8ZL 8T ——
SH8 62T ——
€2E€TET ~_
Tz €€T
mmm.mmaw
€ZL €ET
LYT 65T —
9%€ ZST ——
9T0 09T
5807 09T —
€LY 29T
mHm.NmHmwwv
685G 29T
S0€°69T ——

Time

9.20
spect

5 mm PABBO BB-

INSTRUM
PROBHD

zgpg30

PULPROG
TD

65536

MeOD

SOLVENT

NS

1024

(38)

I N A

ppm

175 170 165 160 155 150 145 140 135 130 125 120 115 110 105 100

180



% A ANMNOITOMOOOLMOO IO [o)] o
2 BRSNS RINERLENSBBS 2 3
S ©OOUONUIMAOHNNNNNA A ™ ¥ Current Data Parameters
— NNNNMNNNMNNNNNNNNNNNNS ™ (3N
‘ k£§§§§§§%$§%%é;;222¢4 ‘ ‘ NAME 20130201-mll-4-
EXPNO 10
(o)} () — —
R HO®m®mbao®o PROCNO 1
O O WV LW LwnLwn MM ANANANNN A A A
NN NN N N NN N NN T F2 - Acquisition Paramet
NZAY NYZARN
Time 11.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
(39) D 65536
SOLVENT DMSO
A IR R I I I A
7.7 7.6 7.5 7.4 7.3 7.2 ppm
Q) o — LN
o (@] 0 ™
— o o —
— — [Q\ [Q\

JLAQ ~$ﬂJngwk.K» o e T

; ; —_— —_
115 110 105 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 15 1.0 0.5 0.0 ppm

Scale: 0.4855 ppm/cm, 194.3 Hz/cm
—AO||O|
Al

1.02




Dae3% S ITZaa 3 92 383992 Current Data Parameters
C : : PR L NAME 20130201-ml11-4-93-C
AN~ Oy Oy O — <t 1 OY00 O M- VWOV HEmM
T 250838 S8 o0dand EXPNO 20
PROCNO 1
\\ \// ‘ \/ \ \ ’ ‘ ‘ ‘ x\/// F2 - Acquisition Parameters
Date_ 201302¢
Time 15.
N =0 ® ) N v o n A < N o YN O PROBHD 5 mm PABBO Ii
cwwws o A B o LoaH o PULPROG 29pg3
N H oo — < o o ® © Mo [CRCRT T D 655
L B N B | — — — — — — — — B e B B B | SOLVENT DMY
1% 2 T I A = E
(39)
T T T T T T T T T T T 1
165 160 155 150 145 140 135 130 125 120 115 ppm

L I L O e L B B I I I L I AN

160 150 140 130 120 110 100 90 80 70 60 50 40 ppm



3 8 g 8 S '5 g g % g g g g 2 g Current Data Parameters
RELLIQILIIBESS NAME YXL-3-205-H-20121126
NNNNMNNNNNNNNNNNO EXPNO 10
\\\\ \///// PROCNO 1
F2 - Acquisition Parameters
g g\o.—cm.—c: 00\2 gmw:g Date 20121127
~ FILITT SRS 838383 a Time 8.38
PROBHD 5 mm PABBO BB-
TD 65536
SOLVENT CDC13
NS 16
DS 2
(40)

8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 ppm
[ — — [e)) o
— e} (o)) ™M o
@ o (o)) [e)) o
o — o o N

- FUY U

I I I I I I I I I I I I I I I I I I I I I I I
115 11.0 105 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 ppm
Scale: 0.4384 ppm/cm, 175.4 Hz/cm

ol ol (ot|o
X @ oo e
S| |H||o|o|ai



yuoawo o ONHWOUM H>OMLWWN O
Qruasd o MAB2Y 92922389 Current Data Parameters
R . R SR NAME YXL-3-205-C-20121127
mMaNNOOO o T FO N0 OO
LWWWWLVLWY In MO NN A A A A A A EXPNO 10
N // ‘ \/ \/ ‘ \\\V/ F2 - Acquisition Parameters
N 0 N O O — ON H\WOW ™M <t > O > w0 Date 20121127
[eoRRNORNO MRS I | N M AN ~O I Y0 ™M O O Time 18.48
O O W LW — — O O~ un A ¢ O Oy 0 INSTRUM sp('ect
NN O OO N It OO L Lon BRNCRRNORR TO RS LI ] PROBHD 5 mm PABBO BB-
0 LV WV WV L0 MM N N A AAA PULPROG 2gpg30
o B B B e B o | — Lo s T e R B o | Lo T e T e B s B o B o | TD 65536
SOLVENT CDC13
NS 512
ns 4
(40)
T e s B ) L L e e
165 160 155 150 145 140 135 130 125 120 Ppm
WA oA oAt

R I I I I I IR I B I I I I I I I R IR IR R

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20  ppm



Current Data Parameters
3-283-H-20121227

EXPNO
PROCNO

NAME

5289
96789
6€56'9
99269
€000°L
0ceo’L
€Tvo’L
€290°L
8€80°L
T80T°L
89¢T'L ——
0€sC’L ——
vvic L
vv6e L
L6EE°L
L1SE°L
V6.E°L
966€°L
cocv’L
9Tvv'L
9091°L
66.7°L

—

=S\

20121227

- Acquisition Parameters

F2
Date

spect

14.50
5 mm PABBO BB-

INSTRUM
PROBHD

Time

G28°
9¥8"°

796"
LLE"
000"
220
Iv0°
290°
780"

80T"
LTT"

€9¢”
vLe
v6cC”

ove”
89¢"
6LE"
00% "
0cy”
(474
9%°
08% "

ppm

zg30
65536
CDC13
16
2.0

(41)
25

3.0
Scale: 0.3554 ppm/cm, 142.2 Hz/cm

PULPROG
SOLVENT
DS

4.0 3.5

4.5

6.80 ppm
5.0

-

.85
o
o
o
—
55

6

.95 6.90
6.0

6.5

.00

.05
7.0

.10

I R

N
oo}
N
—

7.5

.15
8.0

.20

.30 .25
8.5

7

)

9.0

.35

.40
9.5

.45
10.0

ﬁ

.50

10.5




TG99
898"
¥%9°
6L9°
919"
6eL”
019"
v0°
LTIT®
£€99°
L8’
TE6 "
LYS”
850"
SoT”
(34
€9L”

c08 "
126"
9CT"
LYT®
L6T"
8€C”
€05°

Current Data Parameters
yx1-3-283-c-20121227
PROCNO

EXPNO

NAME

€TT
€TT
STT
STT
9TT
9TT

—
N
—

9CT

0 O
NN
—

NS\

LTT
8CT
6CT
€E€T
€ET
Setl
71T

¥aT
09T
29T
29T
29T
29T
€9T

20121227

18.58

spect

5 mm PABBO BB-

- Acquisition Parameters

F2
Date
Time
INSTRUM
PROBHD

zgpg30

PULPROG
TD

65536
CDC13

SOLVENT

NS

512

(41)

898 ETT~_

Y99 Q1T
6L9°STT
9T9°"9TT
6L 9TT

OT9"TICT
T¥0°9CT
LTC 9CT
£€59°9¢CT
L8 LCT
Te6 " 8CT
LYS 6CT
850 ¢€¢CT
G9T"¢¢CT
6v¥v S¢eT

CSL TP

08 94T

T¢6°09T
9¢T 291
LYT 29T
L6T COT
8€C ¢

o

7

\

—_—

\

—_—

7

\

\

ppm

155 150 145 140 135 130 125 120

160

Jud

v

ki

YRR

ppm

70 60 50 40 30 20 10

80

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



Current Data Parameters
NAME ysy-3f-guanhuan-20130129

ENVZ4 o 0

F2 - Acquisition Parameters

—10.751
7.5297
7.5249
7.3200
7.3152
7.2935
7.2705
7.1651
7.1437

Date 20130129
o n ownmd n < Time 18.29
n o PR g INSTRUM spect
< RO o PROBHD 5 mm PABBO BB-—
PULPROG 2930
J o -
SOLVENT DMSO
NS 16
(42)
T T T T T T T
7.6 7.5 7.4 7.3 7.2 7.1 ppm
@ [e)) n
N o [}
()} [o0) [}
o ~ o

) T T T T T T T T T T T T T T T T T T T T T R L
13.0 125 120 115 110 105 10.0 95 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 15 1.0 0.5 0.0 ppm

Scale: 0.5388 ppm/cm, 215.6 Hz/cm
o | |0
i olla




6TV "
189"
Sv6-”
0%
(747
cv9-
089"
TeL”
988"

S50°
989"
LET"
CyT”
voe”

89¢"
918"
996"
€20°
€0T"
89T~
Lee”
(45X
cee”
96¢°
§99°
vl
106"

Current Data Parameters
YSY-3F-GUANHUAN-20130130

NAME

EXPNO
PROCNO

€0T
€0T
€0T
S0T
S0T
S0T
SO0T
Z1T
ZTT

N7

CCT —__
€CT —
LT ——

62T ——
oeT—

IST
09T
09T
19T
19T
191
19T
19T
€9T
€9T
€9T
S9T
S9T

=\

14.12
spect

20130130
5 mm PABBO BB-

F2 - Acquisition Parameters

Date
Time

zgpg30
65536
DMSO
900

INSTRUM
PROBHD
PULPROG

TD
SOLVENT

NS

(42)

6TV €01
189 €0T
mwm.mOHuM«
T07°S0T
077 0T
29" 50T
089°50T

TEL CTT ~_
988 ZTIT—

990°2CT—
989 ¢CT —

LET LT —
CYT 6CT —
Y0 0T —

89¢ " TST ~_
9T8°091
996091
€Z0 19T
€0T " TI9T
89T "T91
LEECTTOT
c9e 19T
Nmm.mmﬁk\\
96¢€°¢91
999" €91
T¥L G991

Mwwww

I D L T T L IR
165 155 150 145 135 130 125 120 115 110 105

170

ppm

140

160

i w

4

Wiy

PTONRTRITY

ity

"
b

"

i

W

" o
i e

dk

ppm

70 60 50 40 30 20 10

80

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



S © OWOONONTANLL®O®M To) o
u'\) % ,02 8 % % 3 § 52 % 8 2 8 5 3 B Current Data Parameters
=) g Siiigﬁg::gg; 2 : NAME YXL-AN-DI-H-20130330
i EXPNO 10
] SN2 T = |
F2 - Acquisition Parameters
Date_ 20130330
Time 9.30
oM O T MO~ "o — INSTRUM spect
e RPAR-Y RN o o = PROBHD 5 mm PABBO BB-
AP RS ¢ < PULPROG 2930
D 65536
i1/ WiV
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
Pl 14.75 usec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 - Processing parameters
ST 65536
SF 400.1300038 MHz
T T T T T T T T T T T WDW EM
7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 6.7 ppm SSB 0
LB 0.30 Hz
o o n o
o o [e)} o
v—; (\i o —

I I I I I I I I I I I I I I I I I I I I I I I I I I I
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 45 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.5131 ppm/cm, 205.3 Hz/cm



— AN (NN LW n<s W oMo N~ -
O MN — <~ I~ N0 O NWWWIN T O WO
[ . .. . . Current Data Parameters
ee23333 P Ittt It B R I NAME YXL-AN-DI-C-20130330
NI VI |
F2 - Acquisition Parameters
O < W~ o o\ oy < N SURSIES oo lTe W e Mo Vo lTo) Date_ 20130331
— N N 0O < [QV L0 < < e} VMO~ NO WA Time 13.56
O MA < ~ ~ oY 00 o0} AN O OO T O o O INSTRUM spect
93885 2 5 I SR EEERLE T Foieess ™ o
O O O WO IO Te} e} N ™ N, e = = I e 9gpg
— — — — e T T TD 65536
SOLVENT DMSO
N7 Vo] RNV =
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
DW 20.800 usec
7
HO HN—< I/: DE 6.50 usec
/ \ TE 0 K
%\\ f \\/ D1 2.00000000 sec
\ X ) D11 0.03000000 sec
/- PN i
P g TDO 1
ClI
(43) ======== CHANNEL fl ========
NUC1 13C
Pl 10.47 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.34922999 W
PLW13 0.28286999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
M a B e — — T — T <7 Fo7es
165 160 155 150 145 140 135 130 125 120 115 110 pPPrm ;gw 100-61281;3 MHz
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

AN A A A

70 60 50 40 30

10 O

B I I I I B AR RN R
20

ppm
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Current Data Parameters
NAME 20130123-ysy-2-guanhuan
EXPNO 10
00N H W O ™M © ] PROCNO 1
@0 Mm M- o0 0 1
oSS >SS < ™ ©
I c e < © F2 - Acquilsition Parameters
Date_ 20130123
W/ W V
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
(44)
7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 7.0 6.9 ppm
< o @
n o e}
o o o
- ™ -
L 'L ol e I
L e A N B L e R
25 120 115 110 105 100 95 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 0.0 ppm

Scale: 0.516 ppm/cm, 206.5 Hz/cm
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Current Data Parameters

NAME YSY-2-GUANHUAN-20130130
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130131
Time 11.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 65536
SOLVENT DMSO

NS 1974

DS 4

(44)

30 20 10 O

LR T

ppm
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-0.0056

% Q@ henad b A Current Data Parameters
© o NN < ~ o NAME SG-8-27-H-20121220
~ ~ o~ N NN ~ N~~~ EXPNO 10
o \V /Y L 1
F2 - Acquisition Parameters
Date 20121220
Time 23.38
45 INSTRUM spect
( ) PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDC13
NS 16
T T T T T T T T T T
7.9 7.8 7.7 7.6 7.5 7.4 7.3 7.2 7.1 ppm
[ o \\o) o
™M o — >~
o o o o
o .—| ~ ~
L L e B
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 35 3.0 25 2.0 15 1.0 0.5 0.0 ppm
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Scale: 0.4665 ppm/cm, 186.7 Hz/cm
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- Acquisition Parameters

Date

F2

20130130

Time

17.49
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— NNNNNNNNNNNNNNNNS [T} ™ NN NAME YXL-4-67-H-20130127
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
— 0N O MmO N O O < ™M — N O ¢ < ™M Date 20130128
N — — O 0 [QVQ\] ™M O Oy 0 >~ 0 O Time 6.04
o~~~V Lo 0 n < ™M AN NN — INSTRUM spect
Ll ol o PROBHD 5 mm PABBO BB-
o> o~ o~ o~ [N o>~ o~ PULPROG 2930
TD 65536
SOLVENT DMSO
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 144 .49
DW 60.800 usec
DE 6.50 usec
(46) TE 0 K
D1 1.00000000 sec
TDO 1
L I B I B L L L
7.7 7.6 7.5 7.4 7.3 7.2 ppm
o (e0] o o~ o
\\¢] ™ Ln o (@)
— () o o (@]
9V o — — —
Jk w m k fk P S

120 115 110 105 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 2.5 2.0 15 1.0 0.5 ppm

Scale: 0.4903 ppm/cm, 196.2 Hz/cm
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162.426
162.358

-

——161.260
159.933
159.864

~

— 157.693

— 155.257

_—149.896
T~—149.798

133.583
133.483

<

T 133.382

TS~ 132.305

—129.840

__—124.709
123.962
123.929

V

ek N kI
PR homig TW IV 4

TPRTRETTY " l‘nwlx

A
e i TR ot

115.574

113.062
113.043

115.987
115.776

113.007

112.865

112.829
112.809

110.860

110.675

NN

_—104.814
TT—104.569

Current Data Parameters

NAME YXL-4-47-C-20130127
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130128
Time 6.00
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT MeOD
NS 1024
(46)
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\/ ‘ ‘ Current Data Parameters
NAME YXL-4-53-1-H20130119
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130119
Time 20.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG Zg30
TD 65536
(47)

T
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 15 1.0 0.5 0.0 ppm

Scale: 0.4844 ppm/cm, 193.8 Hz/cm
TE &g TH
< Q@ o
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© © TV NO® current Data Parameters

- © 0Oy oy oy v 0 NAME YXL-4-53-1-C-20130119
— t MMM MmmonmMm

— 144.77
— 135.79
——114.72

T~—113.95

EXPNO 20
N% PROCNO 1

F2 - Acquisition Parameters

Date_ 20130120

Time 21.18

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLVENT DMSO

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
(47) TDO 1

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

NUC1 13C

P1 10.47 usec

PLW1 50.00299835 W

SFO1 100.6228293 MHz

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

CPDPRG2 waltzlé

NUC2 1H

PCPD2 90.00 usec

PLW2 13.00199986 W

PLW12 0.37380001 W

PLW13 0.30276999 W

SFO2 400.1316005 MHz

F2 - Processing parameters

ST 32768

SF 100.6128205 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 S50 40 30 20 10 O ppm



NONMNNO O OO ©
% %-O R 01\0 % E E' : 8 Current Data Parameters
gggggggg g NAME SG-8-107-S-H-20130130

EXPNO 10

\\’ \\ /// PROCNO 1

OO0 N NN F2 - Acquisition Parameters

>~ 0 W0 M o Date 20130130

O O L0 LW Time 22.07

INSTRUM spect
PROBHD 5 mm PABBO BB-

O W VO
PULPROG zg30
TD 65536

—7.259
_—7.048
T~7.028

SOLVENT CDC13
NS 16
DS 2

(48)

(@] ™M LN
(@] (&) (@]
(@] (&) (@]
— (@] —
o TS,
R e e R
12.0 11.5 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 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

Scale: 0.494 ppm/cm, 197.7 Hz/cm

2 83 O



C13CPD CDC13 {D:\NMR DATA} RY 12

Current Data Parameters

NAME SG-8-107-S-C-20130130
EXPNO 10

5 2 8833 P, PROCNO 1

. o <4 = ©

3 A At ~ e e F2 - Acquisition Parameters

i — I I Date 20130130
Time 19.01
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 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

( 48 ) ======== CHANNEL f1l ========

NUC1 13¢C
Pl 10.47 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.37380001 W
PLW13 0.30276999 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

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



Current Data Parameters
NAME sg-3fjia-h-crude-20130201

N 7 xee 19

F2 - Acquisition Parameters

7.0472
7.0273
6.8402
6.8208
6.6566
6.6369
6.6172
5.0216

N S PP Date_ 20130201
© o © © Lo o Time 18.39
~ i~ © © o INSTRUM spect
PROBHD 5 mm PABBO BB-
\/ \ / \‘ / PULPROG 2930
TD 65536
SOLVENT CDC13
NS 16
DS 2
(49)

o 0 LN

o Ln @

o o o

- S o
L L R L L L L L e e e e e e e
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 35 3.0 2.5 2.0 15 1.0 0.5 0.0 ppm

Scale: 0.4305 ppm/cm, 172.3 Hz/cm
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9.2714
6.2598
4.0998
2.4996

Current Data Parameters

NAME SG-8-Di-OH-H-20130123
EXPNO 20
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130123
Time 4.03
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30

TD 65536
SOLVENT DMSO

NS 16

(50)

Lk |

— — — ———
13.0 125 120 115 110 105 100 95 9.0 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05 ppm

Scale: 0.5599 ppm/cm, 224 Hz/cm
T T
© ™~
— —

2.00



5‘ <N~ 0O N

N M NHO OO

. O >N M o

N O oo oo v o Current Data Parameters

H oo NAME SG-8-Di-0OH-C-20130123

—122.963
—118.917
——106.550

EXPNO 22
PROCNO 1

F2 - Acquisition Parameters

Date_ 20130122
Time 22.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zZgpg30
TD 65536
SOLVENT DMSO
NS 127
DS 4

(50)

I I I I I I I I A R LR R
210 200 190 180 170 160 150 140 130 120 110 100 90 80 /0 ©60 50 40 30 20 10 O ppm



YXL-4-283-1-H-20130324
10
1

Current Data Parameters

NAME
EXPNO
PROCNO

G2ee’c ——

¢60€'e —

€eG8' Yy ——

69.7°9
8T¥.'9
¥518'9
69989
90T6'9
25169
G6%0°L
£950°'2
G9.0°2
2060°2 %
G960°L —
6L28L ——
86vE'L
8TV’ L \
6872
066v'L
¥915°L
£9€5°/,
66592
¥189°L
8226,
SYY6L

F2 - Acquisition Parameters

20130324

Date

17.26
spect

5 mm PABBO BB-

Time
INSTRUM
PROBHD

crL”

Sr8”
L98"
116"
ST6°”
060~
960~
LLO"
060"
960"

g8ce”
0se”

[
6Ly
667"
91§"
9€G”

099~
189~

€2C6°
vve-

zg30

65536
MeOD

PULPROG

TD
SOLVENT

NS

9

16

DS

L—
[ —

|

0.0 ppm

10.5 10.0 9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5
Scale: 0.4549 ppm/cm, 182 Hz/cm
A glals ss9e
™ o o |l OIMIMIOo

11.0

€8



4.8535
3.3092

6.740

_—7.943

——17.922
—6.475

0.743
0.932
1.933
0.762
0.828
3.000
0.309

§ Current Data Parameters
N NAME YXL-4-183-B-H-20130323
N EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130323
Time 17.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT MeOD
NS 16
DS 2
Y s

LRl

I I I I I I I I
3.0 25 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.4511 ppm/cm, 180.5 Hz/cm



YXL-4-183-1-H-20130321
1

Current Data Parameters

NAME
EXPNO
PROCNO
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F2 - Acquisition Parameters

Date

21.04
spect

Time
INSTRUM

geL”

A
G98°
606"

LEQ”
850"
8LO"

[44°0
rre”
9rv "
99% "
€87

0¢s-

LG9
8L9"

9¢6°
876"

| OOV AQOwOWUN
momO -
m ow O
N S

o ©
m
m
<
[T}

=

&
n

[©) |5

ao Z
T M
ma >
o4d 4
xDNANOwn®n
LA EH®NZA
@‘
@‘

9 —__

L—
[ —
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ppm

J

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0 ppm
Scale: 0.3891 ppm/cm, 155.7 Hz/cm
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