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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 potassium persulfate were ground to powder. All esters were purchased or
prepared from carboxylic acid with ethyl iodide ™ or benzoyl chloride with alcohol . The ethyl
2-deuteriobenzoate was prepared from 2-deuteriobenzoic acid which was prepared by Daugilis’s procedure 1. The
'H NMR and **C NMR spectra were recorded on a Bruker AVANCE" 400 MHz spectrometer in 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 an Agilent 6340 or Waters AQUITY UPLC™/MS. Al
reactions were carried out in sealed tube with Teflon cap. 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 (200-300mesh). The rotavapor was BUCHI’s Rotavapor R-3.

General procedure for the hydroxylation of all esters:

The [RuCl,(p-cymene)],, oxidant and ester(1.0eq) were added to a sealed tube. Following that, trifluoroacetic acid
(TFA) and trifluoroacetic anhydride (TFAH) were added. Then the reaction mixture was heated and stirred until its
completion monitored by TLC. Add water to quench the reaction, extract with dichloromethane two times and
wash with saturated ammonium chloride solution. The organic layer was dried over Na,SO4and concentrated on
rotavapor under reduced pressure. Finally the residue was purified by silica gel column chromatography to give
corresponding products.

The procedure for competition study:

Following the general procedure, [RuCly(p-cymene)], (5 mol%, 0.005mol), selectfluor (143 mg, 0.4 mmol), ethyl
4-methylbenzoate (16 mg, 0.1 mmol) and ethyl 4-fluorobenzoate (17 mg, 0.1mmol) were used with TFA:
TFAH=0.6 ml:0.4 ml as solvent. The reaction mixture was stirred at 80 ‘C in the sealed tube for 3 h. After
concentration, calculate the ratio of (3) to (6) by NMR. Finally, the ratio of (3) to (6) is 6.8.

The procedure for preliminary mechanistic study (intramolecular):

Following the general procedure, ethyl 2-deuteriobenzoate (30 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RuCl,(p-cymene)]» (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent. The reaction
mixture was stirred at 85 ‘C in the sealed tube for 1 h. After concentration, calculate the ratio of (40) to (2) by
NMR. Finally, the ratio of (40) to (2) is 2.3.

The procedure for preliminary mechanistic study (intermolecular):

Following the general procedure, [RuCly(p-cymene)], (5 mol%, 0.005mol), selectfluor (143 mg, 0.4 mmol), ethyl
benzoate (15 mg, 0.1 mmol) and ethyl benzoate-d5 (16 mg, 0.1mmol) were used with TFA: TFAH=0.6 ml:0.4 ml
as solvent. The reaction mixture was stirred at 85 °C in the sealed tube for 2.5 h. After concentration, calculate the
ratio of (2) to (42) by NMR. Finally, the ratio of (2) to (42) is 4.0.
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ethyl 2-hydroxybenzoate (2)

Following the general procedure, ethyl benzoate (30 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RUCly(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent. The reaction
mixture was stirred at 85 °C in the sealed tube for 7.5 h. After completion of the reaction, the residue was purified
by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound 2 (24 mg,
colorless oil) was isolated in 73% yield. *H-NMR (400 MHz, CDCls) & (ppm) 10.84 (s, 1H), 7.85 (dd, J = 1.68 Hz,
J =8.00 Hz, 1H), 7.42 - 7.47 (m, 1H), 6.98 (dd, J = 0.72 Hz, J = 8.40 Hz, 1H), 6.85 — 6.89 (m, 1H), 4.41 (g, J =
7.16, 2H), 1.42 (t, J = 7.16 Hz, 3H); "*C-NMR (100 MHz, CDCl5) 5 (ppm) 170.3, 161.8, 135.7, 130.0, 119.2, 117.7,
112.8, 61.5, 14.32; LRMS (ESI) calcd for CoH1003 [M+H]": 167.06, found 166.71
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ethyl 2-hydroxy-4-methylbenzoate (3)

Following the general procedure, ethyl 4-methylbenzoate (328 mg, 2 mmol), potassium persulfate (570 mg, 2.1
mmol) and [RuCly(p-cymene)], (2.5 mol%, 0.05 mmol) were used with TFA: TFAH=3 ml:2 ml as solvent. The
reaction mixture was stirred at 80 °C in the sealed tube for 11 h. After completion of the reaction, the residue was
purified by silica gel column chromatography (Petroleum ether: EtOAc = 100:1). Finally, compound 3 (219 mg,
colorless oil) was isolated in 61% yield. *H-NMR (400 MHz, CDCl5) & (ppm) 10.79 (s, 1H), 7.72 (d, J = 8.12 Hz,
1H), 6.78 (s, 1H), 6.68 (dd, J=0.80 Hz, J=8.08 Hz, 1H), 4.39 (q, J=7.12 Hz, 2H), 2.34 (s, 3H), 1.40 (t, J = 7.12 Hz,
3H); BC-NMR (100 MHz, CDCl3) 8 (ppm) 170.4, 161.8, 147.0, 129.8, 120.5, 117.8, 110.2, 61.3, 22.0, 14.2; LRMS
(ESI) calcd for C1oH1,05 [M+H]": 181.08, found 181.17

O
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ethyl 2-hydroxy-4-methoxybenzoate ( 4)

Following the general procedure, ethyl 4-methoxybenzoate (54 mg, 0.3 mmol), potassium persulfate (90 mg, 0.33
mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.0075 mmol) were used with TFA: TFAH=1.4 ml:0.6 ml as solvent.
The reaction mixture was stirred at 78 °C in the sealed tube for 10 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 4 (35 mg, colorless oil) was isolated in 60% yield. "H-NMR (400 MHz, CDCls) & (ppm) 11.07 (s, 1H),
7.74 (d, J = 8.44 Hz, 1H), 6.43 (d, J = 8.44 Hz, 1H), 6.41 (s, 1H), 4.36 (q, J = 7.12 Hz, 2H), 3.81 (s, 3H), 1.39 (t, J
= 7.12 Hz, 3H); *C-NMR (100 MHz, CDCls)  (ppm) 170.1, 165.5, 163.8, 131.2, 107.4, 105.7, 100.7, 61.0, 55.4,
14.2; LRMS (ESI) calcd for C19H;,04 [M+H]": 197.07, found 196.53
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ethyl 2-hydroxy-4-iodobenzoate (5)



Following the general procedure, ethyl 4-iodobenzoate (55 mg, 0.2 mmol), iodic acid (39 mg, 0.22 mmol) and
[RuCl,(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.2 ml:0.8 ml as solvent. The reaction
mixture was stirred at 105 “C in the sealed tube for 11 h. After completion of the reaction, the residue was purified
by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound 5 (41 mg,
colorless oil) was isolated in 71% yield. *"H-NMR (400 MHz, CDCl3) & (ppm) 10.85 (s, 1H), 7.52 (d, J = 8.40 Hz,
1H), 7.40 (d, J = 1.60 Hz, 1H), 7.23 (dd, J = 1.64 Hz, J = 8.40 Hz, 1H), 4.40 (q, J = 7.12 Hz, 2H), 1.41 (t, J = 7.12
Hz, 3H); *C-NMR (100 MHz, CDCl;) & (ppm) 170.0, 161.7, 130.8, 128.7, 127.1, 112.3, 102.7, 61.9, 14.3; LRMS
(ESI) calcd for CoHolO3 [M+H]": 292.96, found 292.51
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ethyl 4-fluoro-2-hydroxybenzoate ( 6 )

Following the general procedure, ethyl 4-fluorobenzoate (34 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RuCl,(p-cymene)]» (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.2 ml:0.8 ml as solvent. The reaction
mixture was stirred at 110 “C in the sealed tube for 14 h. After completion of the reaction, the residue was purified
by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound 6 (26 mg,
colorless oil) was isolated in 71% yield. *H-NMR (400 MHz, CDCl3) & (ppm) 11.09 (s, 1H), 7.85 (dd, J = 6.68 Hz,
J =8.76 Hz, 1H), 6.66 (dd, J = 2.36 Hz, J = 10.28 Hz, 1H), 6.59 (m, 1H), 4.40 (g, J = 7.12 Hz, 2H), 1.41 (t, J =
7.12 Hz, 3H); ®*C-NMR (100 MHz, CDCl3) § (ppm) 169.6, 167.2 (d, Jc.r = 252.95 Hz), 163.77 (d, Jc.r = 14.10 Hz),
132.1 (d, Jcr = 11.36 Hz), 109.3 (d, Jcr = 2.35 Hz), 107.2(d, Jcr = 22.50 Hz), 104.3(d, Jcr = 24.10 Hz), 61.5,
14.2; LRMS (ESI) calcd for CoHgFO5 [M+H]": 185.05, found 184.91
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ethyl 4-chloro-2-hydroxybenzoate ( 7))

Following the general procedure, ethyl 4-chlorobenzoate (37 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RuCl,(p-cymene)]» (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent. The reaction
mixture was stirred at 113 °C in the sealed tube for 10.5 h. After completion of the reaction, the residue was
purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound
7 (31 mg, colorless oil) was isolated in 77% yield. "H-NMR (400 MHz, CDCl5) § (ppm) 10.94 (s, 1H), 7.77 (d, J =
8.56 Hz, 1H), 7.00 (d, J = 2.00 Hz, 1H), 6.86 (dd, J = 2.00 Hz, J = 8.56 Hz 1H), 4.64 (q, J = 7.12 Hz, 2H), 1.42 (t, J
=7.12 Hz, 3H); BC-NMR (100 MHz, CDCly) 6 (ppm) 169.8, 162.4, 141.5, 131.0, 120.0, 117.9, 111.4, 61.8, 14.3;
LRMS (ESI) calcd for CgHoClO; [M-H]': 199.02, found 198.82
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ethyl 4-bromo-2-hydroxybenzoate ( 8 )

Following the general procedure, ethyl 4-bromobenzoate (46 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RUCly(p-cymene)], (5 mol%, 0.01 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent. The reaction
mixture was stirred at 110 C in the sealed tube for 5.5 h. After completion of the reaction, the residue was
purified by silica gel column chromatography (Petroleum ether: EtOAc = 100:1). Finally, compound 8 (41 mg,
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colorless oil) was isolated in 84% yield. *H-NMR (400 MHz, CDCl5) & (ppm) 10.95 (s, 1H), 7.72 (d, J = 8.52 Hz,
1H), 7.20 (d, J = 1.88 Hz, 1H), 7.04 (dd, J = 1.88 Hz, J = 8.52 Hz, 1H), 4.43 (q, J = 7.12 Hz, 2H), 1.44 (t, J = 7.12
Hz, 3H); *C-NMR (100 MHz, CDCl,) & (ppm) 169.8, 162.1, 130.9, 129.8, 122.6, 120.8, 111.6, 61.7, 14.2; LRMS
(ESI) calcd for CoHgBrO; [M+H]": 244.97, found 245.47
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ethyl 2-hydroxy-4-(trifluoromethyl)benzoate (9)

Following the general procedure, ethyl 4-(trifluoromethyl)benzoate (44 mg, 0.2 mmol), iodic acid (39 mg, 0.22
mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.2 ml:0.8 ml as solvent.
The reaction mixture was stirred at 108 ‘C in the sealed tube for 11 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene = 100:20). Finally, compound 9 (35
mg, colorless oil) was isolated in 74% yield. *"H-NMR (400 MHz, CDCls) & (ppm) 10.96 (s, 1H), 7. 95 (d, J = 8.28
Hz, 1H), 7.23 (s, 1H), 7.10 (d, J = 8.34 Hz, 1H), 4.44 (q, J = 7.16 Hz, 2H), 1.43 (t, J = 7.16 Hz, 3H); *C-NMR
(100 MHz, CDCl3) 8 (ppm) 169.3, 161.6, 136.8 (q, Jcr = 32.56 Hz), 130.7, 129.9, 123.2 (q, Jcr = 271.28 Hz),
115.4(q, Jc.r = 3.61 Hz), 115.0(q, Jcr = 3.92 Hz), 62.0, 14.1; LRMS (ESI) calcd for C1oHgF;03 [M-H]": 233.05,

found 232.69
O,N OH
ethyl 2-hydroxy-4-nitrobenzoate ( 10)

Following the general procedure, ethyl 4-nitrobenzoate (312 mg, 1.6 mmol), iodic acid (282 mg, 1.6 mmol) and
[RUCly(p-cymene)], (5 mol%, 0.08 mmol) were used with TFA: TFAH=3 ml:1 ml as solvent. The reaction mixture
was stirred at 110 ‘C in the sealed tube for 16 h. After completion of the reaction, the residue was purified by
silica gel column chromatography (Petroleum ether: EtOAc = 100:1). Finally, compound 10 (257 mg, yellow solid)
was isolated in 76% yield. *H-NMR (400 MHz, CDClg) & (ppm) 11.09 (s, 1H), 8.05 (d, J = 8.44 Hz, 1H), 7.83 (d, J
= 2.00 Hz, 1H), 7.71 (dd, J = 2.00 Hz, J = 8.44 Hz, 1H), 4.49 (q, J = 7.16 Hz, 2H), 1.47 (t, J = 7.16 Hz 3H);
BC-NMR (100 MHz, CDCl3) 6 (ppm) 169.0, 162.2, 152.2, 131.3, 117.6, 113.6, 113.1, 62.7, 14.2; LRMS (ESI)
calcd for CgHgNOs [M+H]": 212.05, found 212.36
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ethyl 3-hydroxy-[1,1'-biphenyl]-4-carboxylate ( 11)

Following the general procedure, ethyl [1, 1'-biphenyl]-4-carboxylate (46 mg, 0.2 mmol), Potassium persulfate (60
mg, 0.22 mmol) and [RuCly(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.2 ml:0.8 ml as
solvent. The reaction mixture was stirred at 110 ‘C in the sealed tube for 9 h. After completion of the reaction, the
residue was purified by silica gel column chromatography (Petroleum ether: toluene = 100:20). Finally, compound
11 (30 mg, white solid) was isolated in 61% yield. "H-NMR (400 MHz, CDCl3) & (ppm) 10.91 (s, 1H), 7.91 (d, J =
8.24 Hz, 1H), 7.63 — 7.61 (m, 2H), 7.48 — 7.44 (m, 2H), 7.42 — 7.39 (m, 1H), 7.22 (d, J = 1.72 Hz, 1H), 7.13 (dd, J
=1.76 Hz, J = 8.40 Hz, 1H), 4.43 (g, J = 7.12 Hz, 2H), 1.44 (t, J = 7.12 Hz, 3H) ; *C-NMR (100 MHz, CDCls) &
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(ppm) 170.1, 161.8, 148.4, 139.7, 130.3, 128.9, 128.4, 127.2, 118.1, 115.7, 111.4, 61.4, 14.2; LRMS (ESI) calcd for
C15H1405 [M+H]": 243.09, found 243.01
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ethyl 2-hydroxy-6-methylbenzoate ( 12)

Following the general procedure, ethyl 2-methylbenzoate (49 mg, 0.3 mmol), potassium persulfate (60 mg, 0.33
mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.0075 mmol) were used with TFA: TFAH=1.4 ml:0.6 ml as solvent.
The reaction mixture was stirred at 80 °C in the sealed tube for 11 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 12 (36 mg, colorless oil) was isolated in 66% yield. ‘H-NMR (400 MHz, CDCl5) & (ppm) 11.37 (s, 1H),
7.27 (t, J =7.90 Hz, 1H), 6.84 (d, J = 8.28 Hz, 1H), 6.71 (d, J = 7.44 Hz, 1H), 4.43 (9, J = 7.12 Hz, 2H), 2.55 (s,
3H), 1.43 (t, J = 7.12 Hz, 3H); *C-NMR (100 MHz, CDCl;) & (ppm) 171.8, 162.9, 141.4, 134.1, 122.9, 115.6,
112.4, 61.6, 24.1, 14.2; LRMS (ESI) calcd for CyoH1,05 [M+H]": 181.08, found 181.06
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ethyl 2-hydroxy-6-methoxybenzoate ( 13)

Following the general procedure, ethyl 2-methoxybenzoate (36 mg, 0.2 mmol), potassium persulfate (60 mg, 0.22
mmol) and [RuCly(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.2 ml:0.8 ml as solvent.
The reaction mixture was stirred at 80 °C in the sealed tube for 10 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 13 (33 mg, colorless oil) was isolated in 83% yield. *H-NMR (400 MHz, CDCls) & (ppm) 11.50 (s, 1H),
7.32 (t, J = 8.36 Hz, 1H), 6.59 (dd, J = 0.48 Hz, J = 8.36 Hz, 1H), 6.41 (d, J = 8.36 Hz, 1H), 4.42 (q, J = 7.12 Hz,
2H), 3.85 (s, 3H), 1.41 (t, J = 7.12 Hz, 3H); *C-NMR (100 MHz, CDCl;) & (ppm) 171.1, 163.5, 161,0, 135.0,
110.1, 103.5, 102.4, 61.5, 56.1, 14.2; LRMS (ESI) calcd for CyoH1,0, [M+H]": 197.07, found 196.78
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ethyl 2-chloro-6-hydroxybenzoate ( 14 )

Following the general procedure, ethyl 2-chlorobenzoate (37 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RUCly(p-cymene)]. (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4ml as solvent. The reaction
mixture was stirred at 105 ‘C in the sealed tube for 10.5 h. After completion of the reaction, the residue was
purified by silica gel column chromatography (Petroleum ether: toluene = 100:20). Finally, compound 14 (30 mg,
colorless oil) was isolated in 75% vyield. "H-NMR (400 MHz, CDCls) § (ppm) 11.15 (s, 1H), 7.27 (t, J = 8.40 Hz,
1H), 6.96 (dd, J = 1.20 Hz, J = 8.00 Hz, 1H), 6.90 (dd, J = 1.20 Hz, J = 8.44 Hz, 1H), 4.47 (q, J = 7.12 Hz, 2H),
1.45 (t, J = 7.12 Hz, 3H); BC-NMR (100 MHz, CDCl3) 6 (ppm) 169.6, 163.1, 134.9, 134.1, 122.7, 116.6, 112.3,
62.4, 14.1; LRMS (ESI) calcd for CgHgCIO3 [M-H]": 199.02, found 199.05
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ethyl 2-bromo-6-hydroxybenzoate ( 15)

Following the general procedure, ethyl 2-bromobenzoate (46 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RUCly(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent. The reaction
mixture was stirred at 110 “C in the sealed tube for 9 h. After completion of the reaction, the residue was purified
by silical gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound 15 (42
mg, colorless oil) was isolated in 86% yield. ‘H-NMR (400 MHz, CDCl5) & (ppm) 11.00 (s, 1H), 7.20 (m, 2H), 6.95
(dd, J = 2.80 Hz, J = 6.76 Hz, 1H), 4.48 (q, J=7.16 Hz, 2H), 1.48 (t, J = 7.16 Hz, 3H); *C-NMR (100 MHz, CDCl5)
3 (ppm) 169.4, 162.9, 134.4, 126.4, 122.6, 117.2, 114.0, 62.4, 14.1; LRMS (ESI) calcd for CgHgBrO; [M+H]":
244.97, found 244.77
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ethyl 2-hydroxy-5-methylbenzoate ( 16 )

Following the general procedure, ethyl 3-methylbenzoate (50 mg, 0.3 mmol), Potassium persulfate (90 mg,
0.33mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.0075 mmol) were used with TFA: TFAH=1.4ml:0.6ml as solvent.
The reaction mixture was stirred at 78 °C in the sealed tube for 10 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 16 (40 mg, colorless oil) was isolated in 73% yield. *H-NMR (400 MHz, CDCl3) & (ppm) 10.63 (s, 1H),
7.63 (s, 1H), 7.26 (dd, J = 2.72 Hz, J = 8.44 Hz, 1H), 6.88 (d, J = 8.44 Hz, 1H), 4.40 (q, J = 7.12 Hz, 2H), 2.29 (s,
3H), 1.42 (t, J = 7.12 Hz, 3H); *C-NMR (100 MHz, CDCl;) § (ppm) 170.2, 159.6, 136.5, 129.6, 128.2, 117.3,
112.2, 62.3, 20.4, 14.2; LRMS (ESI) calcd for CyoH1,03 [M+H]™: 181.1, found 181.2
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ethyl 5-bromo-2-hydroxybenzoate ( 17)

Following the general procedure, ethyl 3-bromobenzoate (46 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RuCl,(p-cymene)]» (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.2 ml:0.8 ml as solvent. The reaction
mixture was stirred at 105 “C in the sealed tube for 10 h. After completion of the reaction, the residue was purified
by silical gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound 17 (41
mg, white solid) was isolated in 84% yield. *H-NMR (400 MHz, CDCl;) & (ppm) 10.78 (s, 1H), 7.94 (s, 1H), 7.51
(dd, J =1.60 Hz, J = 8.84 Hz, 1H), 6.86 (d, J = 8.88 Hz 1H), 4.40 (q, J = 7.12 Hz, 2H), 1.41 (t, J = 7.12 Hz, 3H);
BC-NMR (100 MHz, CDCl3) 6 (ppm) 169.1, 160.7, 138.3, 132.2, 119.5, 114.1, 110.7, 61.9, 14.2; LRMS (ESI)
calcd for CgHgBrO; [M-H]: 242.97, found 243.41

@)

FsC
3 \@fj\o/\
OH

ethyl 2-hydroxy-5-(trifluoromethyl)benzoate (18 )

Following the general procedure, ethyl 3-(trifluoromethyl)benzoate (44 mg, 0.2 mmol), iodic acid (53 mg, 0.3
mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.2 ml:0.8 ml as solvent.
The reaction mixture was stirred at 110 °C in the sealed tube for 10 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene = 100:20). Finally, compound 18 (36
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mg, white solid) was isolated in 77% yield. "H-NMR (400 MHz, CDCl5) & (ppm) 11.19 (s, 1H), 8.13 (d, J = 1.76
Hz, 1H), 7.67 (dd, J =2.28 Hz, J = 8.80 Hz, 1H), 7.07 (d, J = 8.76 Hz 1H), 4.46 (q, J = 7.16 Hz, 2H), 1.42 (t,J =
7.16 Hz, 3H); *C-NMR (100 MHz, CDCl3) & (ppm) 169.5, 164.2, 132.2 (q, Jc.r = 3.49 Hz), 127.8 (q, Jc.r = 3.81
Hz), 124.0 (q, Jcr = 269.66 Hz), 121.7 (q, Jc.r = 32.97 Hz), 118.5, 112.6, 62.3, 14.3; LRMS (ESI) calcd for

C1oHoF303 [M-H]-: 233.05, found 232.80
/O\kao/\
OH

ethyl 2-hydroxy-5-methoxybenzoate ( 19a)

Following the general procedure, ethyl 3-methoxybenzoate (36 mg, 0.2 mmol), potassium persulfate (60 mg,
0.22mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.4 ml:0.6 ml as solvent.
The reaction mixture was stirred at 80 °C in the sealed tube for 9.5 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 19a (22 mg, colorless oil) was isolated in 55% yield. *H-NMR (400 MHz, CDCl5) & (ppm) 10.46 (s, 1H),
7.30 (d, J =3.20 Hz, 1H), 7.07 (dd, J = 3.12 Hz, J = 9.04 Hz, 1H), 6.91 (d, J = 9.04 Hz, 1H), 4.41 (g, J = 7.12 Hz,
2H), 3.79 (s, 3H), 1.42 (t, J = 7.12 Hz, 3H); *C-NMR (100 MHz, CDCl;) & (ppm) 169.9, 156.1, 151.9, 123.7,
118.4,112.1, 112.0, 61.5, 55.9, 14.2; LRMS (ESI) calcd for CyH1,0,4 [M+H]": 197.07, found 196.97

OH O
/O O/\

ethyl 2-hydroxy-3-methoxybenzoate ( 19b )

Following the general procedure, ethyl 3-methoxybenzoate (36 mg, 0.2 mmol), potassium persulfate (60 mg, 0.22
mmol) and [RuCly(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.4 ml:0.6 ml as solvent.
The reaction mixture was stirred at 80 °C in the sealed tube for 9.5 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 19b (5 mg, colorless oil) was isolated in 17% yield. "H-NMR (400 MHz, CDCls) & (ppm) 11.10 (s, 1H),
7.45 (dd, J = 1.48 Hz, J = 8.16 Hz, 1H), 7.05 (dd, J = 0.84 Hz, J = 7.12 Hz, 1H), 6.83 (t, J = 8.04 Hz, 1H), 4.42 (q,
J=7.16 Hz, 2H), 3.91 (s, 3H), 1.42 (t, J = 7.16 Hz, 3H); *C-NMR (100 MHz, CDCl3) 5 (ppm) 170.5, 152.1, 148.5,
121.0, 118.4, 116.4, 112.8, 61.5, 56.2, 14.2; LRMS (ESI) calcd for C1oH:,0, [M+H]": 197.07, found 196.97

O

CI\@\)J\O/\
OH
ethyl 5-chloro-2-hydroxybenzoate ( 20 )

Following the general procedure, ethyl 3-chlorobenzoate (39 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RUCly(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent. The reaction
mixture was stirred at 105 °C in the sealed tube for 10 h. After completion of the reaction, the residue was purified
by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound 20 (23
mg, colorless oil) was isolated in 53% yield. "H-NMR (400 MHz, CDCl3) & (ppm) 10.75 (s, 1H), 7.79 (d, J = 2.64
Hz, 1H), 7.37 (dd, J =2.64 Hz, J = 8.88 Hz, 1H), 6.91 (d, J = 8.88 Hz, 1H), 4.41 (q, J = 7.12 Hz, 2H), 1.42 (t, J =
7.12 Hz, 3H); BC-NMR (100 MHz, CDCl3) 8 (ppm) 169.2, 160.2, 135.5, 129.1, 123.8, 119.1, 113.5, 61.9, 14.1;
LRMS (ESI) calcd for CoHgCIO; [M-H]: 199.02, found 199.38
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ethyl 3-hydroxythiophene-2-carboxylate ( 21)

Following the general procedure, ethyl thiophene-2-carboxylate (31 mg, 0.2 mmol), potassium persulfate (60 mg,
0.22mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.2 ml:0.8 ml as solvent.
The reaction mixture was stirred at 75 °C in the sealed tube for 5.5 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 21 (14 mg, colorless oil) was isolated in 41% yield. "H-NMR (400 MHz, CDCl5) & (ppm) 9.65 (s, 1H),
7.36 (d, J = 5.40 Hz, 1H), 6.74 (d, J = 5.40 Hz, 1H), 4.36 (q, J = 7.12 Hz, 2H), 1.38 (t, J = 7.12 Hz, 3H); *C-NMR
(100 MHz, CDCl3) 6 (ppm) 131.3, 119.2, 61.1, 14.3; LRMS (ESI) calcd for C;HgO3S [M-H]": 171.02, found 171.48

O/\
‘ ‘ :OH
ethyl 3-hydroxy-2-naphthoate ( 22a )

Following the general procedure, ethyl 2-naphthoate (60 mg, 0.3 mmol), potassium persulfate (90 mg, 0.33 mmol)
and [RuCly(p-cymene)], (2.5 mol%, 0.0075 mmol) were used with TFA: TFAH=1.4 ml:0.6 ml as solvent. The
reaction mixture was stirred at 100 °C in the sealed tube for 11 h. After completion of the reaction, the residue was
purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound
22a (36 mg, white solid) was isolated in 55% yield. "H-NMR (400 MHz, CDCls) & (ppm) 10.53 (s, 1H), 8.49 (s,
1H), 7.80 (d, J = 8.28 Hz, 1H), 7.78 (d, J = 8.32 Hz, 1H), 7.51 - 7.47 (m, 1H), 7.34 - 7.26 (m, 2H), 4.49 (q, J = 7.12
Hz, 2H), 1.48 (t, J = 7.12 Hz, 3H); *C-NMR (100 MHz, CDCl5) & (ppm) 169.9, 156.4, 137.9, 132.3, 129.2, 129.0
127.0, 126.3, 123.9, 114.5, 111.6, 61.8, 14.3; LRMS (ESI) calcd for C13H1,05 [M+H]": 217.08, found 216.95

OH O

O/\
ethyl 1-hydroxy-2-naphthoate ( 22b )

Following the general procedure, ethyl 2-naphthoate (60 mg, 0.3 mmol), potassium persulfate (90 mg, 0.33 mmol)
and [RuCly(p-cymene)], (2.5 mol%, 0.0075 mmol) were used with TFA: TFAH=1.4 ml:0.6 ml as solvent. The
reaction mixture was stirred at 100 °C in the sealed tube for 11 h. After completion of the reaction, the residue was
purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound
22b (5 mg, colorless oil) was isolated in 7% yield. ‘H-NMR (400 MHz, CDCls) & (ppm) 12.10 (s, 1H), 8.44 (d, J =
8.32 Hz, 1H), 7.83 - 7.78 (m, 2H), 7.65 - 7.61 (m, 1H), 7.57 - 7.53 (m, 1H), 7.31 - 7.28 (m, 1H), 4.48 (q, J = 7.12
Hz, 2H), 1.48 (t, J = 7.16 Hz, 3H); *C-NMR (100 MHz, CDCls) & (ppm) 171.1, 161.0, 137.2, 129.3, 127.5, 125.7,
124.8,124.3, 123.9, 118.5, 105.8, 61.4, 14.3; LRMS (ESI) calcd for Cy3H1,03 [M+H]": 217.08, found 216.91

OH O

ethyl 8-hydroxy-1-naphthoate ( 23a)

Following the general procedure, ethyl 1-naphthoate (60 mg, 0.3 mmol), potassium persulfate (90 mg, 0.33 mmol)
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and [RuCly(p-cymene)], (2.5 mol%, 0.0075 mmol) were used with TFA: TFAH=1.4 ml:0.6 ml as solvent. The
reaction mixture was stirred at 70 °C in the sealed tube for 11 h. After completion of the reaction, the residue was
purified by silical gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound
23a (29 mg, green oil) was isolated in 44% yield. *H-NMR (400 MHz, CDCl3) & (ppm) 10.63 (s, 1H), 8.27 (d, J =
7.24 Hz, 1H), 8.04 (d, J = 8.08 Hz, 1H), 7.46 - 7.40 (m, 3H), 7.16 (dd, J = 3.00 Hz, J = 5.60 Hz, 1H), 4.52 (q, J =
7.12 Hz, 3H), 1.48 (t, J = 7.12 Hz, 3H); *C-NMR (100 MHz, CDCl5) & (ppm) 172.3, 153.2, 136.1, 135.7, 132.1,
127.6,125.4, 123.8, 122.1, 121.1, 115.5, 62.9, 14.0; LRMS (ESI) calcd for Cy3H,03 [M-H]: 215.07, found 214.76

Oy O~

oo
ethyl 2-hydroxy-1-naphthoate ( 23b)

Following the general procedure, ethyl 1-naphthoate (60 mg, 0.3 mmol), potassium persulfate (90 mg, 0.33 mmol)
and [RuCly(p-cymene)], (2.5 mol%, 0.0075 mmol) were used with TFA: TFAH=1.4ml:0.6ml as solvent. The
reaction mixture was stirred at 70 °C in the sealed tube for 11 h. After completion of the reaction, the residue was
purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound
23b (7 mg, colorless oil) was isolated in 11% yield. *H-NMR (400 MHz, CDCl5) & (ppm) 12.35 (s, 1H), 8.80 (d, J
=8.80 Hz, 1H), 7.89 (d, J = 9.00 Hz, 1H), 7.56 (d, J = 7.92 Hz, 1H), 7.55 (dd, J = 1.52 Hz, J = 8.72 Hz, 1H), 7.37
(dd, J=0.68 Hz, J = 7.76 Hz, 1H), 7.17 (d, J = 9.00 Hz, 1H), 4.59 (q, J = 7.16 Hz, 2H), 1.55 (t, J = 7.12 Hz, 3H) ;
BC-NMR (100 MHz, CDCls) 5 (ppm) 172.3, 164.3, 136.7, 131.8, 129.0, 128.6, 128.3, 125.2, 123.5, 119.3, 104.7,
61.9, 14.3; LRMS (ESI) calcd for C13H1,03 [M-H]: 215.07, found 214.84

L
OH

ethyl 2-hydroxy-5-iodo-4-methylbenzoate ( 24 )

Following the general procedure, ethyl 3-iodo-4-methylbenzoate (44 mg, 0.15mmol), iodic acid (30 mg, 0.165
mmol) and [RuCly(p-cymene)], (3.3 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent.
The reaction mixture was stirred at 90 °C in the sealed tube for 20 h. After completion of the reaction, the residue
was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 24 (42 mg, colorless oil) was isolated in 92% yield. *H-NMR (400 MHz, CDCl3) & (ppm) 10.68 (s, 1H),
8.21 (s, 1H), 6.90 (s,1H), 4.40 (g, J = 7.12 Hz, 2H), 2.40 (s, 3H), 1.42 (t, J = 7.12, 3H); *C-NMR (100 MHz,
CDCl) 6 (ppm) 168.9, 161.5, 149.4, 139.5, 118.8, 112.5, 87.4, 61.7, 28.6, 14.2; LRMS (ESI) calcd for C1oH1103
[M+H]": 306.98, found 306.97

o)
o
OH
F

ethyl 3-fluoro-2-hydroxy-6-methylbenzoate ( 25)

Following the general procedure, ethyl 5-fluoro-2-methylbenzoate (36 mg, 0.2 mmol), iodic acid (18 mg, 0.1
mmol), potassium persulfate (27 mg, 0.1 mmol) and [RuCl,(p-cymene)], (5 mol%, 0.01 mmol) were used with
TFA: TFAH=0.6 ml:0.4 ml as solvent. The reaction mixture was stirred at 100 ‘C in the sealed tube for 9 h. After
completion of the reaction, the residue was purified by silica gel column chromatography (Petroleum ether: EtOAc
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= 100:1). Finally, compound 25 (32 mg, colorless oil) was isolated in 81% yield. "H-NMR (400 MHz, CDCls) &
(ppm) 11.39 (s, 1H), 7.09 (dd, J = 8.76 Hz, J = 10.08 Hz, 1H), 6.61 (dd, J = 4.84 Hz, J = 8.28 Hz, 1H), 4.44 (q, J =
7.16 Hz, 2H), 2.50 (s, 3H), 1.43 (t, J = 7.16 Hz, 3H); *C-NMR (100 MHz, CDCl3) & (ppm) 169.6, 165.6 (Jc.r =
252.41 Hz), 161.7 (d, Jcr = 13.9 Hz), 132.4 (d, Jc.r = 8.36 Hz), 116.3 (d, Jcr = 18.35 Hz), 108.8 (d, Jc.r = 2.53
Hz), 103.9 (d, Jcr = 25.33 Hz), 61.4, 14.2, 13.71 (d, Jc.r = 3.34 Hz); LRMS (ESI) calcd for CigH1:FO3 [M-H]:
197.07, found 196.91

0]

o

OH
ethyl 2-hydroxy-4,6-dimethylbenzoate ( 26 )
Following the general procedure, ethyl 2,4-dimethylbenzoate (54 mg, 0.3mmol), iodic acid (26 mg, 0.15 mmol),
potassium persulfate (49 mg, 0.18 mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.0075 mmol) were used with TFA:
TFAH=0.6 ml:0.4 ml as solvent. The reaction mixture was stirred at 79 “C in the sealed tube for 7.5 h. After
completion of the reaction, the residue was purified by silica gel column chromatography (Petroleum ether: toluene:
EtOAc = 100:20:0.3). Finally, compound 26 (36 mg, colorless oil) was isolated in 66% yield. *H-NMR (400 MHz,
CDCl3) & (ppm) 11.43 (s, 1H), 6.65 (s, 1H), 6.52 (s, 1H), 4.40 (q, J = 7.12 Hz, 2H), 2.50 (s, 3H), 2.26 (s, 3H),1.41
(t, J = 7.12 Hz, 3H); BC-NMR (100 MHz, CDCly) 6 (ppm) 171.7, 163.0, 145.1, 141.0, 124.2, 115.7, 109.6, 61.3,
24.0,21.4,14.1; LRMS (ESI) calcd for C1;H1405 [M-H]": 193.09, found 192.90

o

t@fj\o/\
Cl OH

ethyl 4-chloro-2-hydroxy-5-methylbenzoate ( 27 )

Following the general procedure, ethyl 4-chloro-3-methylbenzoate (40 mg, 0.2 mmol), selectfluor (143 mg, 0.4
mmol) and [RuCly(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent.
The reaction mixture was stirred at 85 °C in the sealed tube for 10.5 h. After completion of the reaction, the
residue was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 27 (32 mg, colorless oil) was isolated in 78% yield. *H-NMR (400 MHz, CDCl5) & (ppm) 10.68 (s, 1H),
7.68 (s, 1H), 7.01 (s, 1H), 4.40 (q, J = 7.16 Hz, 2H), 2.30 (s, 3H), 1.42 (t, J = 7.16 Hz, 3H); *C-NMR (100 MHz,
CDCly) 6 (ppm) 169.7, 160.0, 1415, 131.1, 126.8, 117.9, 111.2, 61.6, 19.1, 14.2; LRMS (ESI) calcd for
C1oH11CIO3 [M-H]: 213.04, found 212.81

O
oA
OH
ethyl 2-hydroxy-4,5-dimethylbenzoate ( 28 )

Following the general procedure, ethyl 3,4-dimethylbenzoate (35 mg, 0.2 mmol), potassium persulfate (57 mg, 0.21
mmol) and [RuCl,(p-cymene)], (5 mol%, 0.01 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent. The
reaction mixture was stirred at 85 “C in the sealed tube for 6 h. After completion of the reaction, the residue was
purified by silica gel column chromatography (Petroleum ether: EtOAc = 100:1). Finally, compound 28 (27 mg,
colorless oil) was isolated in 70% yield. "H-NMR (400 MHz, CDCl3) & (ppm) 10.59 (s, 1H), 7.56 (s, 1H), 6.77 (s,
1H), 4.38 (q, J = 7.12 Hz, 2H), 2.24 (s, 3H), 2.19 (5, 3H),1.41 (t, J = 7.12 Hz, 3H); *C-NMR (100 MHz, CDCl5) §
(ppm) 170.2, 159.8, 145.7, 129.8, 127.4, 118.2, 110.0, 61.1, 20.4, 18.8, 14.3; LRMS (ESI) calcd for Cy;H1405
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[M-H]: 193.09, found 192.97

ethyl 4-fluoro-2-hydroxy-5-methylbenzoate ( 29 )

Following the general procedure, ethyl 4-fluoro-3-methylbenzoate (37 mg, 0.2mmol), Potassium persulfate (60 mg,
0.22 mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=1.4 ml:0.6 ml as
solvent. The reaction mixture was stirred at 90 “C in the sealed tube for 11 h. After completion of the reaction, the
residue was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 29 (21 mg, colorless oil) was isolated in 52% yield. *H-NMR (400 MHz, CDCl;) & (ppm) 10.83 (d, J =
1.64 Hz, 1H), 7.65 (d, J = 8.76 Hz, 1H), 6.60 (d, J = 10.92 Hz, 1H), 4.37 (g, J = 7.16 Hz, 2H), 2.18 (d, J = 1.16 Hz,
3H), 1.39 (t, J = 7.12 Hz, 3H); *C-NMR (100 MHz, CDCl3) & (ppm) 171.2 (d, J = 3.52 Hz) 150.1 (d, J = 241.26
Hz), 151.2, 136.1 (d, J = 4.04 Hz), 121.4 (d, J = 6.33 Hz), 119.8 (d, J = 16.75 Hz), 114.1 (d, J = 2.42 Hz), 62.0,
23.6, 14.1; LRMS (ESI) calcd for CyoH1,FO5 [M-H]": 197.07, found 196.98

O

O/

O OH

O
dimethyl 2-hydroxyterephthalate (30)
Following the general procedure, dimethyl terephthalate (39 mg, 0.2 mmol), selectfluor (143 mg, 0.4 mmol) and
[RUCly(p-cymene)]. (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as solvent. The reaction
mixture was stirred at 113 C in the sealed tube for 9.5 h. After completion of the reaction, the residue was
purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound
30 (39 mg, light green solid) was isolated in 93% yield. *H-NMR (400 MHz, CDCls) & (ppm) 10.76 (s, 1H), 7.92 (d,
J = 8.28 Hz, 1H), 7.65 (d, J = 1.52 Hz, 1H), 7.55 (dd, J = 1.52 Hz, J = 8.28 Hz, 1H), 4.00 (s, 3H), 3.95 (s, 3H);
BC-NMR (100 MHz, CDCl3) 8 (ppm) 170.0, 166.0, 161.3, 136.5, 130.0, 119.7, 119.0, 115.7, 52.6, 52.5; LRMS
(ESI) calcd for C1oH100s [M+H]": 211.1, found 211.2

@)J\O/
methyl 2-hydroxybenzoate (31 )

Following the general procedure, methyl benzoate (45 mg, 0.3mmol), Potassium persulfate (90 mg, 0.33 mmol) and
[RUCly(p-cymene)]. (2.5mol%, 0.0075mmol) were used with TFA: TFAH=1.9 ml:0.1 ml as solvent. The reaction
mixture was stirred at 85 °C in the sealed tube for 10 h. After completion of the reaction, the residue was purified
by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally, compound 31 (29
mg, colorless oil) was isolated in 60% yield. "H-NMR (400 MHz, CDCls) & (ppm) 10.75 (s, 1H), 7.83 (dd, J = 1.56
Hz, J = 7.96 Hz, 1H), 7.47 - 7.42 (m, 1H), 6.97 (d, J = 8.36 Hz, 1H), 6.87 (t, J = 7.52 Hz, 1H), 3.94 (s, 3H);
BC-NMR (100 MHz, CDCl3) & (ppm) 170.6, 161.6, 135.7, 130.0, 119.2, 117.6, 112.4, 52.3 ; LRMS (ESI) calcd for
CgHgO3 [M-H]: 151.05, found 150.89
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ethyl 4-bromo-2-methoxybenzoate ( 33)

Ethyl 4-bromo-2-hydroxybenzoate (8) (147 mg, 0.6 mmol) was dissolved with 2 ml DMF in a round-bottom flask,
following that, potassium carbonate (166 mg, 1.2 mmol) and methyl iodide (341 mg, 2.4 mmol) were added. The
mixture was stirred at room temperature for 2 h. After that, add DCM, wash with water three times and saturated
brine one time. Remove the solvent under reduced pressure, the residue was purified by silica gel column
chromatography (Petroleum ether: EtOAc = 100:5). Finally, compound 33 (152mg, colorless oil) was isolated in 98%
yield. *H-NMR (400 MHz, CDCl3) & (ppm) 7.67 (d, J = 8.68 Hz, 1H), 7.13 - 7.11 (m, 2 H), 4.34 (q, J = 7.12 Hz,
2H), 3.90 (s, 3H), 1.37 (q, J = 7.16 Hz, 3H); *C-NMR (100 MHz, CDCl3) & (ppm) 165.6, 159.9, 132.9, 127.6,
123.5,119.4, 115.8, 61.1, 56.4, 14.4; LRMS (ESI) calcd for C1oH1;BrO; [M+H]":258.99, found 258.89

SO o
o

Br OH

ethyl 4-bromo-2-hydroxy-6-methoxybenzoate (34 )

Following the general procedure, ethyl 4-bromo-2-methoxybenzoate (33) (52 mg, 0.2 mmol), Potassium persulfate
(55mg, 0.2 mmol) and [RuCl,(p-cymene)], (2.5 mol%, 0.005 mmol) were used with TFA: TFAH=0.6 ml:0.4 ml as
solvent. The reaction mixture was stirred at 80°C in the sealed tube for 11 h. After completion of the reaction, the
residue was purified by silica gel column chromatography (Petroleum ether: toluene: EtOAc = 100:20:0.3). Finally,
compound 34 (37 mg, white solid) was isolated in 71% yield. "H-NMR (400 MHz, CDCl3) & (ppm) 11.71 (s, 1H),
6.78 (d, J = 1.56 Hz, 1H), 6.55 (d, J = 1.44 Hz, 1H), 4.41 (d, J = 7.16 Hz, 2H), 3.84 (s, 3H), 1.40 (t, J = 7.12 Hz,
3H); BC-NMR (100 MHz, CDCl3) 6 (ppm) 170.9, 164.1, 161.3, 129.5, 113.7, 106.6, 102.5, 61.9, 56.5, 14.3; LRMS
(ESI) calcd for C1oH1,BrO, [M+H]":274.98, found 274.91

O
O,N \ka o~
OH
ethyl 2-hydroxy-5-nitrobenzoate ( 36 )

Following the general procedure, ethyl 3-nitrobenzoate (39 mg, 0.2 mmol), iodic acid (63 mg, 0.36 mmol) and
[RuCl,(p-cymene)], (5 mol%, 0.01 mmol) were used with TFA: TFAH=1.5 ml:0.5 ml as solvent. The reaction
mixture was stirred at 120°C in the sealed tube for 8 h. After completion of the reaction, the residue was purified
by silica gel column chromatography (Petroleum ether: toluene= 100:20). Finally, compound 36 (30mg, yellow
solid) was isolated in 72% vyield. *H-NMR (400 MHz, CDCls) & (ppm) 11.54 (s, 1H), 8.78 (d, J = 2.84 Hz, 1H),
8.32 (dd, J = 2.84 Hz, J = 9.20 Hz, 1H), 7.07 (d, J = 9.20 Hz, 1H), 4.49 (q, J = 7.16 Hz, 2H), 1.47 (t, J = 7.16 Hz,
3H); BC-NMR (100 MHz, CDCly) & (ppm) 168.9, 166.3, 139.9, 130.4, 126.6, 118.5, 112.3, 62.6, 14.1; LRMS (ESI)
calcd for CgHgNOs [M+H]": 212.05, found 211.69
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The spectrum of product (2)
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PLNZ 13.00199986 W
PLW12 0.3611€9%3 W
PLW13 0.25255000 W
SFO2 400.1316005 MHz
¥2 - Processing parameters
51 32768
SF 100.6127543 MHz
WDW EM
SsSB o
Le 1.00 Hz
GB )
L PC 1.40
J
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 ppm

S13




The spectrum of product (3)
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Currant Data Paramaters
NAME 20111215-SG-5-205-H
EXENO 10
PROCNO 1
F2 - Acquisition Parametars
Data_ 20111215
Tima 19.5
INSTRUM spact
PROBHD 5 m=m PABBO BHE- O
PULPROG zg30
D 65536
SOLVENT CDC13
s 16 O/\
ns 2
SNH £223.685 Hz
FIDRES 0. 122;33 Hz
AQ 3.984 =ac
RG 102.67 OH
o 60.800 usec
DE €.50 usac
TE 299.9 K
D1 1.00000000 =ac
TDO 1
======== CHANNEL fi1 =—===—===
NUCL 1H
P1 14.49 usac
PINL 13.00195986 W
SFOL 400.1324710 MHz
F2 - Processing parametars
51 65536
SF 400.1300102 MHz
WOW M
588 Q
pai: | 0.30 Hz
GB Q
PC 1.00
A L A JL i J
(ma T T T T T T T T T T T T T T T T T T T T 1
11 10 9 7 6 5 3 2 1 ppm
@ et e - (=3 <3
=) =4 (= (=3 — o~ -t
= i |t i o o
w1 (=1 o~ ™ am
m «© f=3 «w - o N o~ 1D — w ~
. . . . .. - i © © A m Current Data Parameters
o — ~ o o~ © S8 - 2 - NAME 20111215-5G-5-205-C
™ 0 - o~ N~ ~r~Y ~ — - EXENO 12
= — ~ — o~ ~rer gt} o — PROCNO 1
| | | | \ / | \l/ I | | F2 - Acquisition Parameters
Date_ 20111215
Time 20.07
INSTRUM spect
PROBHD S mm PABBO BB-
PULEROG zgpgio
D 65536
SOLVENT CcDC13
NS 1024
Ds 4
SKH 2403B.461 Hz
FIDRES 0.366798 Hz
AQ 1.36319838 sec
RG 130.381
oW 20.800 usec
DE 6.50 usec
IE 2%9%.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDC 1
CHANNEL 1
NUC1 13C
Pl 10.13 usec
PLW1 50.00299335 W
SFO1 100. 6228293 MHZ
CHANNEL 12
CPDERG2 waltzlé
NuC2 1R
PCED2 90.00 usec
PLWR2 13.00199936 W
PLW12 0.33702001 W
PLW13 0.27293339 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100. 6127533 MHz
WDW EM
55B 0
LB 1.00 Hz
GB 0
PC 1.40
Ll o . 2
' T : T " T v T : T . T ¢ T ¥ I - T I
180 160 140 120 100 80 60 40 20 ppm
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The spectrum of product (4)
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Currant Data Parametaers
NAME SXY-3-17-C-B-2011
EXENO 1
PROCKO 1
F2 — Acquiszition Paramatar: O
Data_ 20111206
Tima 10.12
INSTRUM spact O/\
PROBHD 5 mm PABBO BB-
BULPROG zq30
™ 65536 ~
SOLVENT CDC13 O OH
NS 16
Ds 2
SWH B223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 =a
RG A
oW €0.B00 um
DE 6.50 um
TE 296.1 X
D1 1.00000000 =a
™o 1
====—==— CHANNEL f1 ===—=
NUCL
38 14.60 um
PINL 13.00199936 W
SFOL 400.1324710 MH
FZ - Procassing paramatars
SI 553
SF 400.1300089 MH
WON EM
558 a
1 ! A 9 J
I T T i I T I I T I I I 1
11 10 9 8 7 6 5 4 3 2 1 ppm
") )o -t ) =3 w0
o =y =3 =1 =1 o
o |r—0 o (] ™ "
0ot o oo
ownwo o~ «w W [ — = -
e . . ‘e mor o - o~
(=" 0] - - o ‘. e .
-~ O W ™ oo o - -0 - 1 pel
— et -t o e ~- - v v -t
| \/ \/ | \l/ | | Current Data Parameters
NAME SXY-3-17-C-H-2011120/
EXPNO 2
PROCNO 1
F2 - Acquisition Paramsters
Date_ 20111206
Time 10.15
INSTRUM zpact
PROBED 5 m=m PABEO EB-
PULPROG zgpg30
™ zFS,SSG
SOLVENT [nslopdc]
NS 50
bs 4
S 24038. 461 Hz
FIDRES 0.366793 Hz
AQ 1.3631988 zec
RG 208.25
DwW 20.900 uszec
DE €.50 usec
TE 296.6 K
138 2.00000000 zac
D11 0.03000000 =zec
Do 1
======== CHANNEL £1 =—=====
NUCL
Pl 10.00 u=ec
PLWL 50.002985335 W
SFOL 100.6228293 MHz
==—====—= CHANNEL £2 ==—=====
waltzlé
1H
90.00 uzec
13.00199986 W
0.36116399 W
0.29255000 W
400.1316005 MHz
F2 - Processzing paramesters
100.6127690 MHz
EM
a
1.00 Hz
a
1.40
"
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 ppm



The spectrum of product (5)
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Currant Data Paranetars
MAME XQ-2-2%7-br-h
EXPNO 20
PROCNO 1
F2 - Acquisition Paramatar
20111229
21.38
zpack
Kin 5 mm PABBO B3-
PULPROG zg30
SocvT Geis
SOLVER
NS 14 (@]
ns 2
Fibnss 52125483 e
PI = -125 Z
AQ 3.9846387 =a O/\
RG 165.63
o 60.800 us
DE 6.50 us | OH
TE 295.1 K
1} 1.0C000000 =2
RO 1
= CHANNEL f1 ======
1H
P1 14.49 usz.
PLWL 13.00159986 W
SFO1 400.1324710 MH
F2 - Processing paramatars
SI 5!
SF A00.13C00083 MH
WEW ]
fan b Ay
1 4 | ‘ lj A
T T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 ppm
o e o (o
(=3 (=4 (=4 (=3 o il
v—: et r; Gl (V' N;
«© — DO o o~ w
o ~w o m w w O =+ w [=1
. - e e . . <~ O o© m
o (= o o~ o~ - .. - .
~ e Mo~ - ot oW b = Current Data Parameters
o et s A ool o w k¥ NAME ¥Q-2-297-br-C
| | \ \/ | | \l/ | EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111230
Time 11.01
INSTRUM spect
PROBED S mmn PABBO BB-
PULPROG zgpg30
1D 65536
SOLVENT CDC13
NS 200
DS 4
SKH 24038.461 Hz
FIDRES 0.36679E8 Hz
AQ 1.36319BE sec
RG 1B4.16
oW 20.800 usec
DE 6.50 usec
TE 297.2 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL r1
NUC1 13C
Pl 10.13 usec
PLW1 50.00299E35 W
SFO1 100.6228293 MHz
CHANNEL 12
CPDPRG2 waltzlé
NUC2 11
PCPD2 90.00 usec
PLR2 13.001999E6 W
PLW12 0.33702001 W
PLW13 0.2729B999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI T6E
SF 100.612754E8 MHzZ
WDW EM
” . PERPTOR SO g P (T OPew) ! J e SsH o
I yaiomarcse v 0 PRANN NPl e w LB 1.00 Hz
GB o
PC 1.40
T I T T T T T T T 1
180 160 140 120 100 80 60 40 20 pPpm
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The spectrum of product (6)

o
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Current Data Pararmeters
NAME 20120206-1y2-ortho-F
EXPNO 10
PROCKO 1
F2 - Acquisition Parameters
Date_ 20120206
Time 22.17
INSTRUM spact
PROBHD S5 mm PABRO BB-
BULPROG zg30
mn 65536
SOLVENT coCis
KS 16 (@)
DS 2
EWH 8223.685 Hz
FIDRES 0.125483 Hz N
AQ 3.9846387 sec O
RG 102.67
oW 60.800 usec
DE 6.50 usec
TE 298.1 K F OH
DL 1.00000000 sec
mo 1
m———mme CHANNEL 1 ==—eaa——
KUC1 iH
Pl 14.49 usec
PLW1 13.00123986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300104 MHz
WDW EM
8sB 0
La 0.30 Hz
GB 0
BC 1.00
1 J J 2J
T T T T T T T T T T T T 1
11 10 9 g 7 [ 5 4 3 2 1 Ppm
- A.\ [ O\ 2 )N
P El A S [
- (=] -GI o~ ~™
ownNwT o —-o LMoo
O O - o MMM TNOo (23 -
0;0‘;“;5"3: “;(‘; ":ozl"l""’ﬁ" bR 2 2 Currant Data Paramatar:
2@ a9 . e . . urrent Da s
g o S RoaoS (2l - = NAME 20120206-1y2-C-ortho-F
\ EXENO 20
N\ v v WV o :
F2 - Acquisition Parameters
Data_ 20120206
Tima 23.26
INSTRUM spact
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
™ 65536
SOLVENT CDC13
HS 1024
0s 4
SNH 24038461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 =ac
RG 184.16
N 20.800 uzac
DE 6.50 uzac
TE 298.1 X
D1 2.00000000 =ec
ni1 0.03000000 =ac
TDO 1
======== CHANNEL f1 ======—
NUC1L 13C
P1 10.13 uszac
PIN1 50.00299835 W
SFOL 100. 6226293 MHz
===—=== CHANNEL 2 =—==—=—
CPDPRGZ waltzl6
NUC2 1B
PCPD2 90.00 uszac
PIN2 13.00199986 W
PIN12 0.3370200L W
PIN13 0.27296999 W
SFO2 400.1316005 MHz
F2 - Procaessing paramatars
51 32768
SF 100. 6127650 MHz
WOW EM
ss8 0
Lg 1.00 Hz
GB 0
l j | J PC 1.40
|
iyt (s o, —

T T T T T T T I I I I I I I T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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The spectrum of product (7)

: TO OoO@mE®MM O W oo =M
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. - NSO W@ oM™ wem
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Currant Data Paramators
¥ j-2-60-cl-coluan
EXENO 1
PROCNO 1
F2 - Acquiszition Paramater:
Data_ 20111214
Tima
INSTRUM apact
PROBED & mm PABBO B3-
PULPROG zg30
D €5536
SOLVENT CDC13
NS 16
s 2
SWH 8223.685 Hz O
o 33806387 oa
A . =ac
RG 165.63 ()'//\\\\
N 60.800 u=:
DE 6.50 u=c
TE 299.8 K
D1 1.00000000 =ac
oL 2 Cl OH
======== CHANNEL f1 =—====
NuC1 1H
P1 14.49 u=c
PIN1 13.00199986 W
SFO1 400.1324710 MH3
F2 - Processing paramatars
SI €5536
SF 400.13000%96 MH;
WoW EM
588 a
La 0.30 Bz
GB 0
PC 1.00
U T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 Ppm
=4 Wy o od
K 2 & ~ B
-t — -t o~ o~
© - @ - N et
~ ™ - o MW @ o = -
. . . . . e e - w© ™~
-3 o~ - - o~ - . .. . .
o w - ™ - e - -0 — - Current Data Parameters
o L v = e - Uaih-tos A [ NAME ¥ 3-2-60-cl-columccn
T T T 2 :
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111214
Time 20.36
INSTRUM spect
PROBHD 5 mm PAEEO BB-
PULPRCG zgpg30
D 65536
SOLVENT CDpC13
NS 500
DS 3
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 165.63
CW 20.800 usec
DE 6.50 usec
IE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
pashi] 1
CHANNEL r1
NUC1 13C
Pl 10.13 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHzZ
CHANNEL 12
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.27298999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127538 MHzZ
WOW EM
SSB 0
JA l J | | Lm 1.00 Bz
) » " 4GB 0
PC 1.40

T T T T T T T T T T T T T T T T T T T 1
1%0 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

S18



The spectrum of product (8)
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Currant Data Parametars \\ N V \\‘V \\//
HANE CYP-YYQ-01-H-1207
EXPNO 1
PROCNO 1
F2 - Acquisition Parametars
Data_ 20111207
Tima 15.15
INSTRUM zpackt
PROGHD 5 mm PABEO BB-
PULFROG zg30
™ 65536
SOIVENT CDCIZ
NS 1
D3 2 O
SNH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sac O/\
RG 209.25
oW 60.800 uzac
DE 6&50 uzac
TE 296.0 K
D1 1.0000000C =zac Br OH
D0 1
=—===—=— CHANNEL f1 ===—=—
KNUC1 1K
P1 14. 60 uzac
PLN1 13.00199%36 W
SFO1 400.1324710 MHz
F2 - Processing parametars
SI 5536
SF 400.1300000 MHz
wWoW EM
SSB 0
18 0.30 Hz
G3 0
PC 1.00
| 1L .
I T T T T T T T T T T T 1
11 10 9 8 7 (3 5 4 3 2 1 ppm
5 ol B ) X
= l-—o 4 o~ ol
“r - o0 Mo ~
g2 BLRE B CEE- E e e
s & Al = s ahait 5 % EXENO 10
— — et - - - ==~ o — PROCNO 1
| ' \/ \/ | \V | F2 - Acguisition Parameters
Date_ 201112038
Time 2.33
INSTRUM spect
PROBED S5 mm PABBO EE-
PULEROG zgpgic
D 65536
SOLVENT CcDC13
NS 1024
Ds 4
SWH 2403E.461 Hz
FIDRES 0.366798 Hz
AQ 1.36319%38 sec
RG 209.25
ow 20.300 usec
DE 6.50 usec
TE 296.6 K
D1 2.000000CC szec
D11 0.03000C00 sec
00 1
meeeccee CHANNEL {]l =seecccae
NUC1 13C
Pl 10.00 usec
PLW1 50.00299335 W
SFO1 100.622B293 MHz
mwmecaee CHANNEL 12 s=eccoas
CPDERG2 wzltz1lé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199%36 W
PLW12 0.361165%3%% W
PLW13 0.29255000 W
S5F0O2 400.1316005 MHZ
F2 - Processing Darzmecters
51 32768
SF 100. 6127650 MHZ
WOW EM
S5B 0
LB 1.00 =z
GB 0
PC 1.40
’)
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 ppm
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The spectrum of product (9)
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Currant Data Paramaters
N HIT-5-P247-1-H
EXPNO 1
PROCNO 1
F2 - Acquiszition Paramatars
Data_ 20111213
Tima 21.23
INSTRUM spact O
PROBHD 5 mm PABRO B3-
™o 6336
SOLVENT coc13 O/\
NS 16
s 2
SNB 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 =ac F3C OH
RG 63.51
N 60.800 uszaec
DE 6.50 uzec
TE 302.5 K
D1 1.00000000 =ac
TDO 1
=—=——=—= CHANNEL f1 =—=—====
Nuc: 1H
P1 14.€0 uszec
PLW1 13.00199986 W
SFO1 400.1324710 MHz
F2 — Processing paramatars
51 553
SF 400.1300088 MHz
WON EM
SSB 0
La 0.30 Hz
GB o
PC 1.00
N . tk_a'"... J
PR T R RS TR T T TNT A RS R AT AR L7 N B RERAET AR AT T |RBARFETE RS RA 3]
11 10 9 8 7 6 4 2 1 ppm
(=3 Yy w|'e el (-
=3 (=3 ) =3 o ‘l’"}
(o — (=1 () o~ ™!
o @ OCHELUNNALDYN AT A - A MO
o~ w MOALME-ONNTATrmmodh o (=30 .- w
. . 4 e s s b 6 b 4 4 4 s s 6 s & 8 o » "o o o
o e WO WW OO el G INGINE ‘e " .
: -‘g :222:}22‘:2::::::::: ::gr‘f 34 : Current Data Parameters
NAME HJT-5-P247-1-H
I I %}é ‘\\\\\ /Z;—,é::‘-—‘ \l / | EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111213
Time 21.47
INSTRUM spect
PROBHD 5 mm PABBO EB-
PULPROG zgpg3o
T 5536
SOLVENT CcDC13
NS 400
Ds 4
SWH 2403B.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631933 sec
RG 209.25
oW 20. 800 usec
DE 6.50 usec
TE 302.5 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL 11
NUC1 13C
Pl 10.00 usec
PLAW1 50.002998B35 W
SFO1 100. 6228293 MHzZ
CHANNEL 12
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLW2 13.00199936 W
PLW12 0.36116999 W
PLW13 0.29255000 W
SFOZ 400.1316005 MHzZ
F2 - Processing parameters
SI 3276
SF 100. 6127650 MHZ
WDW EM
558 0
LB 1.00 Hz
b GB 0
PR ! PC 1.40
T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 a0 80 60 50 40 30 20 m
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The spectrum of product (10)
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Current Data Paramoters

NAME 20111215-5G-5-203~
EXPRO 10
PROCNO 1
F2 - Acquisition Paramataers
Data_ 20111215
Tima 23.16
INSTRUM spact
PROBHD 5 mm PABHO BB- O
PULPROG 2g30
ggLVENT géig
NS 16 O/\
D3 2
SNH 8223.6B5 Hz
FIDRES 0.1254B3 Hz
AQ 3.9846387 moc 02N OH
RG 144.49
oW 60.800 uza
DE 6.50 usa
T2 299.9 K
D1 1.00000000 zac
00 1
=====—= CHANNEL f1 ==—=——=
NUC1 1H
P1 14.49 usa
PLW1 13.001999B6 W
SFO1 400.1324710 Miz
F2 — Processing parametars
SI £5536
SF 400.1300036 MHz
WOW EM
S5 0
8 0.30 Hz
GB 0
BC 1.00
l !
T T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 epm
Tl
Lol (8 ™| <
B 275 584 N
et =1 o~ ™
-~ o o~ - w v
o o~ ™ o~ W= o -
. . . . R P w o~
o oo o - -~ MM e - ’
o w wy ~ ~ ~ -~ @ o~ -
oo oy b2 el Ny “ o Current Data Parameters
| | | | \ \/ \V | NAME 20111215-5G6-5-203-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111216
Time 0.17
INSTRUM spect
PROBHD 5 mm PAEEQ EB-
PULPRCG zg‘pglo
Py 5536
SOLVENT CpC13
NS 1024
DS &
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 63.51
oW 20.800 usac
DE 6.50 usec
IE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
iCco 1
CHANNEL 1
NUC1 13C
P1 10.13 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
CHANNEL 2
CPDPRG2 waltzié
NuCz2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.27298999 W
SFO2 400.1316005 MHzZ
F2 - Processing parameters
SI 32768
SF 100.6127539 MHz
WDW EM
SSB 0
J L 1.00 Hz
o | GB 0
! Y PC 1.40

|3 T T T i | T | ki T ) b T T T T b T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 g0 70 60 50 40 30 20 10 ppm
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The spectrum of product (11)
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Current Data Parametars
KAME YYQ-293-2-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parametars
Data_ 20111223
Tima i
INSTRUM spack O
PROBHD 5 mm PABEO BB-
PULPRCG zg30
€5536 /\
SOLVENT CnCcL3
NS 16 O
ns 2
SNH 8223.6B5 Hz
FIDRES 0.1254B3 Hz
AQ 3.9846387 zac Ph OH
RG 144.49
N 60.800 usc
DE 6.50 usc
TE 296.1 K
D1 1.00000000 =ac
D0 1
======== CHANNEL fl ==—===
NUC1 1H
Pl 14.49 usc
PLN1 13.00159%85 W
SFO1 400.1324710 Miz
F2 - Processing paramatars
SI E5536
SF 400.1300099 MHz y
WON EM
S5B 0
b5} 0.30 Hz
ca 0
] A | U A ]
T T T T T T T T T T T T 1
11 10 9 8 7 (3 5 4 3 2 1 ppm
(ad L0 (ln [l [ |} eo] (=3 e
o O [|lh |Oh o [on o (=] (=3
o S |t |t |+ |2 | o~ o
o ™ o ~ WWoOM -t
= w ” W NOMe O M - o o o~
. p > R G e m oW - o~
o — @ 0 O W~ CRd . -
- w0 - M NN e [ - -
- — —_ et e e e - w0 -
| | I | \\// \ [ | \l/ | Current Data Parameters
NAME YYQ-293-2-H
EXPNO 11
PROCNO 1
F2 - Acquisiticn Parameters
Date_ 20111223
Time 2.58
INSTRUM spact
PROBHD S mm PABRO EB-
PULPROG zgpg30
10 65536
SOLVENT cpci3
NS 1024
Ds 4
SWH 2403B.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631938 sec
RG 209.25
oW 20.800 usec
DE 6.50 usec
TE 296.7 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL Il
NUC1 13C
Pl 10.13 usec
PLW1 50.00299335 W
SFO1 100. 6228293 Muz
CHANNEL 12
CPDPRG2 waltzlé
NUc2 18
PCPD2 90.00 usec
PLW2 13.00199936 W
PLW12 0.33702001 W
PLW13 0.2729B9%% W
SFO2 400.1316005 MHZ
F2 - Processing parzmeters
SI 32768
SF 100. 6127723 Mz
WoW EM
558 0
' — i LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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The spectrum of product (12)

—11.370

Curraent Data Parameters

7.28868
7.2670
7.2587
7.2473
6.8465
6.8258
6.7193
6.7007

£
D

1.4802
1.4423
41,4245
4.4066
2.5539

A
X

1.4509
L4331
L4152

=

E HIT-YYQ-1-H
EXPRO 1
PROCNO 1
F2 - Acquisition Parameters
Data_ 20111207
Tima 22.09
INSTRUM zpact
PROZHD 5 mm PABBO BB-
PULEROG zg30
™ 65536
}S‘gWEHT CDCIE
1
Ds 2 O
FibaEs 0135003 he
125 z
AQ 3.9816387 zac O/\
RG 115.38
oW €0.800 uszac
DE 26.65(0) uzac
TE A
D1 1.00C00000 zac OH
o 1
======== CHANNEL £l ==—=—=—
NUC1 iH
Pl 14. 60 usac
PLW1 13.00199%36 W
SFO1 400.1324710 MHz
F2 - Precassing parametaers
SI 65536
SF 400.1300091 MHz
WON EM
Ss5B 0
18 0.30 Hz
GB o
BC 1.00
.L LN J
I I T T T T T T T T T 1
11 10 9 g8 7 6 5 4 3 1 Ppm
Z\l —-0\ r~ ™ o
ca |N| Gy (=1 =3 -t -t
Ic — o~ o o
-~ [ 0 o o oo
-~ @ [T @ O o e =} o —
. . . . . . mor- w - o~
- o~ - = N N (Rro " . H
-~ o T ™ L [t - - -
LA o o et Cp Ao X Lnid el o A ~ Lns Current Data Parameters
T TT T 2 T &
EXPNO 2
PROCNO 1
F2 - Acquisiticn Parameters
Date_ 20111207
Time 22.56
INSTRUM spact
PROBED 5 mm PABEO BB-
PULPROG zgpg30
1D 65536
SOLVENT fmalo Bc)
NS 800
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.36319B8 sec
RG 209.25
oW 20.800 usec
DE 6.50 usec
IE 296.8 K
D1 2.00000000 sec
D11l 0.03000000 sec
100 1
CHANNEL 1
NUC1 13C
Pl 10.00 usec
PIN1 S0.00299835 W
SFO1 100.6228293 MHz
CHANNEL £2
CPDPRG2 waltzlé
Nucz 11
PCPD2 90.00 usec
PLW2 13.00199986 W
PIN12 0.36116999 W
PIA13 0.29255000 W
SFO2 400.1316005 Mz
F2 - Processing parameters
SI T6B
SF 100.6127690 MHZ
WOW EM
SsB
iB 1.00 Hz
Wy 8 GB
BC 1.40
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 &0 50 40 30 20 10 ppm
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The spectrum of product (13)
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Currant Data Parametars
NAME 1y1-20111207-0-0CK3
EXENO 1
PROCNO 1
¥2 - Acguisition Paramatars
Data_ 20111207
Tima 20.52
INETRIM spact
PROBED 5 nn PABSO Ba-
PULFROZ zq30
™ 65536
SOLVENT cnclz
NS 1
D= 2 OMe O
SWE 8223.685 Hz
FIDRES 0.125483 Hx
rQ 3.9846387 sec O/\
"G
ow 60.800 usec
DE 6.50 usac
TE 295.9 X
D1 1.00000000 nac
o0 1 OH
- CHANNEL 1w s
KUC1 1K
Pl 14.60 usac
PLWl 13.00199936 w
SFO1 400.1324710 Mz
¥2 - Frocessing parametars
sI 65536
SF 400.1300038 MEz
WoR EM
558 o
LE 0.30 Ex
GB o
BC 1.00
J A_JL!. A
T T T T T T T T T T T T T 1
12 11 10 9 8 7 3 5 4 3 2 1 ppm
fo ARAS b G 6
o S el 2 &
= I - o~ " L
Currant Data Faramaters
NANZ 1y1-20111207-0-0CH3
o : 2 8 g‘ 3 8 @ wm o ©  Eaoow u
o oW 5] v -~ o = 3 = oy - BROCHQ 1
o o o o ww 0 0 e o~ W - .
. . . - . . . mMmor- w0 -t F2 - RAcquizsition Parameters
- Mo - (= .o + e +  Data_ 20111207
~ wo ) ~ oC cce a2 e g Tim
- — e -~ v INSTRUN spect
\/ BROEHD 5 mm PABSO BE-
PULPRCG zgpg30
0 65536
SOLVENT cocll
NS 933
D3 4
awiH 24038_461 Hz
FIDAXS 0.366798 Hz
aQ 1.3631988 =ac
RG 209.25
oW 20.800 usmac
DE 6.50 umac
= 296.8 X
D1 2.00000000 =ec
D11 0.03000000 =ec
™d 1
CHANNEL £1
Nucl
1 5 10.00 usec
PLW1 50.00299835 w
sFO1 100. 6228293 Mz
CHANNEL £2
CPDPRG2 waltzlé
KUC2 1H
PCED2 90.00 usac
PLW2 13.00199936 W
PLW12 0.36116999 w
PIw13 0.29255000 w
5502 400.1316005 Muz
F2 - Procassing parametars
51
&7 100. 6127690 Mz
wWOW EN
§s8 0
8 1.00 sz
ca Q
BC 1.40
1 Aok \__ " 2
T | RRARARAALY LRARAARAR RAALLARAM RARALALALS U T RAR RAAARARALS LS |BARAAMALM RALRARAALS AARARAAR: M BAARAALALY LAAALALLA RARARARLA) ARAALARLS LALRARARLS LaiR R |
10 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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The spectrum of product (14)
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Current Data Paramatars
NAME XQ-2-297-cl
EXPNO 1
BROCNO 1
F2 - Acquisition Paramaten
Data_ 20111229
e st
$ = C
EROBHD 5 mm PAEDO HB- Cl O
o PR
™
SOLVENT coci3 O/\
NS 16
DS 2
SWH £223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 =ai OH
RG 102.67
DN £0.BO0 um
DE 6.50 um
TR 294.9 K
DL 1.00000000 =a
TDO 1
====—== CHANNEL f1 =——==
KUCL
Bl 14.49 um
BINL 13.00199936 W
SFOL 400.1324710 Mi:
F2 - Processing paramaters
SI 65536
sP 400.1300081 MH:
WOW EM
38 g AT
| . " I I
I T T T T T T T T T T T 1
11 10 9 8 7 6 5 4 3 2 1 oom
- — -t o~ ™
- - o - m @
¢ o oo -0 oN =N @ [
. . N . 40 ™Mo - ~ o
-3 ™ - o~ @ ~ oy Sl . .
w W =0 N e -9 o .-
- - e el - - - o~~~ “w -
| | \/ | | | \l/ | Current Data Parameters
NAME XQ-2-297-cl-c
EXPNO 14
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111229
Time 14.351
INSTRUM spect
PROBED 5 mm PABBO EB-
PULPROG zgpg3o
D 65536
SOLVENT Ccbci3
NS 16
Ds 4
SKH 2403B.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631983 sec
RG 184.16
oW 20.3800 usec
DE 6.50 usec
TE 295.2 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL f1
NUC1 13C
Pl 10.13 usec
PLW1 50.00299335 W
SFO1 100. 6228293 MHZ
CHANNEL 2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 90.00 usec
PLWZ 13.00199%86 W
PLW12 0.33702001 W
PLW13 0.2729B359 W
SFO2 400.1316005 MHZ
F2 - Processing parameters
R PR T | ! ) | i [y X sI 32768
I bR b g S aiAR M O L | i Uihie vy I { SF 100. 6127690 MHz
Al Ll e sty vl Lo s {(TORABTAIT: | ; R WDW EM
L I V[ ) AT LYY i ) [l 1" 4 i v ' SSB 0
LB 1.00 Hz
GB 1]
PC 1.40
T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 20 &0 70 €0 50 40 30 20
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The spectrum of product (15)

Current Data Parameters
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Currant Data Paramaters

3 20111223-m11-256

EXENO 10

PROCKO 1

F2 - Acquiszition Paramatars

Data_ 20111223

Tima 11.56

INSTRUM zpact

PROBED 5 nm PABRO B3-

PULPROG zg30

™ 65536

SOLVENT cDC13

NS 16 Br O

ns 2

SNH £223. 685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 =ac O/\

RG 205.25

N GO.SEOD usac

DE .80 uzac

TE 296.3 K OH

ni 1.00000000 =zac

TGO 1

======= CHANNEL f1 =—===—==

Nuct 1H

P1 14.49 usec

PINL 13.00199986 W

SFOL 400.1324710 MHz

F2 - Procaszsing paramatars

3 4 65536

SF 400.1300083 MHx

WEW ™

558 )

LB 0.30 Hz

[<):) Q

PC 1.00
L 52 J Mo

I T T T T T T T T T 1

11 10 9 % [ 5 3 2 1 Ppm
A YA % S
(=3 io| =] o o
e [l | o I

[ @ O NE

m o M M N o~ w

- . . e e s - o

o o = W, . .

w @ M NN e o~ -

- - - o - o -t

T T T T T T T T T T
150 180 170 160 150 140 130 120 110 100

T
S0

80 70

S26

€0 50

40

30

20

T 1
10 ppm

NAME 20111223-ml11-256

EXPNO 11

PROCNO 1

F2 - Acquisiticn Parameters

Date_ 20111223

Time 14.30

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

D 65536

SOLVENT CDC13

NS 400

Ds 4

SWKH 2403B.461 Hz

FIDRES 0.366793 Hz

AQ 1.3631988 sec

RG 184.16

oW 20.EB00 usac

DE 6.50 usec

IE 297.2 K

D1 2.00000000 sec

D1l 0.03000000 =zec

ID0 1
CHANNEL 1

NUC1

Pl 10.13 usec

PLW1 50.00299835 W

SFOL1 100.622B293 MHz
CHANNEL 12

CPDPRG2 waltzlé

NUC2 15

PCPD2 90.00 usec

PLW2 13.00199986 W

PLW12 0.33702001 W

PLW13 0.2729E993 W

SFO2 400.1316005 MHzZ

F2 - Processing parameters
763

100.6127741 MHz
EM

1.00 Hz

1.40



The spectrum of product (16)
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Currant Data Paramatars
NAME HXS-1-115-H
EXENO 1
PROCNO 1
F2 - Acquisition Parameters
Data_ 20111215
Tima 14.34
INSTRUM zpact
PROBHD 5 mm PAHBO BB-
PULPROG zq30
) 65536 ()
SOLVENT C€DC13
NS 16
Ds 2
SWiH 8223.685 Hz O/\
FIDRES 0.125483 Hz
AQ 3.9826327 =zac
RG 165,63
DN 60.600 uze OH
DE £.50 uza
TE 299.9 X
D1 1.00000000 =ac
TDO 1
======== CHANNEL {1 ===—==
NUCL 1H
P1 14.49 usza
PINL 13.00195%986 W
SFOL 400.1324710 MHz
F2 - Processing paramatars
34 553
SF 400.1300000 MHz
WOW >
ssB 0
Le 0.30 Hz
[=1:3 a
PC 1.00
J _l
T T T T T T T T T T T 1
11 10 9 g 7 [3 5 4 3 2 1 ppm
— km o| 1~ o o \N ~
B o I B % B %
Wy 'o (=3 o b |N r~
- =t ™~ o~
= w M 0 (=3
o~ 1 N NN M N o @ o w o o~
R R L A m N
- v M NN ~ -~ @ - o W
-t -t - o= - ~ ~r~r- o o~
| I | \/ I | \l/ | | I Current Data Parameters
V. HX5-1-115-C
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111215
Time 14.50
INSTRUM spect
FROBHD 5 mm PABEO BB-
EULEROG 2gpg30
0 £3536
SOLVENT cDC13
NS 500
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 52.83
oW 20.800 usec
DE 6.50 usec
IE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL r1
NUC1 13C
Pl 10.13 usec
PLW1 50.00299835 W
SFO1 100. 6228293 MHZ
CHANNEL £2
CEDERG2 waltzlé
NUC2 1H
PCPD2 50.00 usec
PLW2 13.00199936 W
PLW12 0.33702001 W
FLW13 0.2725833%9 W
SFO2 400.1316005 MHZ
F2 - Processing parameters
S1 32768
i R . | SE 100. 6127700 MHZ
Ay ’ " » it " aa) EM
SsB 0
LB 1.00 Hz
GB 0
FC 1.40
T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 920 g0 70 60 50 40 30 20 10 ppm
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The spectrum of product (17)

—10.778

Current Data Paramotars
RAME ¥

7.5195
7.5155
7.4974
7.4934

RS
=3

—17.9369

<

w o
W M
W) - 0
™~ o
e
-

4.4331
4,4153
4.3975
4.3797

<

1.4331
1.4153
1.3975

S28

Y0-3-7
EXPKO 20
PROCNO 1
F2 - Acquiszition Paramatar
Data_ 20111230 (@)
Tima 23.04
INSTRUM spact
PROBHD 5 =mm PAREO BB- Br N
PULERCG zg30 O
pas) £5536
SOLVENRT CDC13
NS 16
D3 2 OH
SNH 8223.6B5 Hz
FIDRES 0.125483 Hz
3.9846387 =a
RG €3.51
oW 60.800 u=
DE €.50 us
TE 298.1
D1 1.00000000 ==
™0 1
KUC1 1H
P1 14.49 u=
PLN1 13.00199986 W
SFO1 400.1324710 MH
F2 - Processzing parametars
SI 536
SF 400.1300104 MH
WON EM
SsB 0
Jl . Ak J L
I T T T T T T T ] T 1
11 10 9 8 7 6 3 2 1 Ppm
(e (F o (=1 o~
2 s B B #
(=3 (=3 (=3 — ™
- - w W v N
—_ o o~ o~ n or- oMo -t 12
. . ¥ >y AL S Mo o -
o =3 w o o o A . .
w w ™ ™ i - - Ww - -
— - - -~ - - Lo el o) w —
Current Data Parameters
| I N B ey
EXPNO 21
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111231
Time 1.26
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULFROG zgpg3c
D 65336
SOLVENT CcbC13
NS 1024
Ds 4
SWH 2303E.461 Hz
FIDRES 0.36679%8 Hz
AQ 1.3631988 sec
RG 209.25
oW 20.800 usec
DE 6.50 usec
TE 298.1 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL Il
NUC1 13C
Pl 10.13 usec
PLW1 50.00299335 W
SFO1 100. 6228293 MHZ
CHANNEL 2
CPDERG2 waltzlé
NUC2 1%
PCPD2 90.00 usec
PLW2 13.00199936 W
PLW12 0.33702001 W
PLW13 0.2729839%9 W
SFO2 400.1316005 MHZ
F2 - Processing parameters
SI
SF 100. 6127690 MHZ
WOW EM
S5B 1]
LB 1.00 Hz
| GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



The spectrum of product (18)
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Current Data Parameters
NAME 5XY-3-19-C-H-20120102
EXPNO 10
PRCCNO 1
F2 — Acquisition Parameters
Date_ 20120102
Time 22.21
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG zg30
T 65536
SOLVENT cDc13 O
NS 16
oS 2
SWH 9223.685 Hz
FIDRES 0.125483 Hz F3C O/\
AQ 3.9346387 mec
RG 85
oW GD.GBOCI usec
DE .50 uszec
TE 288.1 OH
L1 1.00000000 =z=c
TD0 1
= CHANNEL fl ==
1H
14.49 uzec
13.00199986 W
400.1324710 Mz
F2 — Processing parameters
SI 65536
SF 400.1300086 MHz
WO EM
ssB o
b2} 0.30 Hz
GB ]
BC 1.00
. \ ul___ |
I T T T T T T T T T
12 11 10 9 8 7 3 3 2 1 opn
=3 o o — K:\ ~
2 el 3 P e &
—- — -t — IN ™
w v MALMOOANHNLMO-MW O
= ~ NH A0 -MP NN T O ™ o o
;i o S P O o A0 Ttk et L B S IR R = e o~ o~
o0 NN DN~ o™ . . + .
w W MMM N NN NN N NN NN A o~ o -
-~ Ml A A A A A e e Ll o ‘o -
J_J
| | Q&;}N ’ /A\/«;;’:-{f:”" \l/ | Current Data Parameters
L i SXY-3-19-C-H-20120102
EXFNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120102
Time 23.15
INSTRUX spect
PROBHD 5 mm PABRO EB-
FULPROG zgpg30
D 25536
SOLVENT €ncis
NS 512
DS 1
SWH 24033.461 dz
FIDRES 0.366798 Hz
1.3631988 szec
RG 209.25
oW 20.800 uzec
DE 6.50 uszec
TE 298.1 X
D1 2.00000000 =z=c
Dil 0.03000000 =zec
O 1
P1 10.13 uzec
PINL 50.00299835 W
SF01 100.6228293 MHz
CHANNEL £2 ==
CPDPRG2 waltzl6
yNuc2 1
PCPD2 90.00 uszec
PIN2 13.00199986 W
PLN12 0.33702001 W
PIN13 0.2729859% W
SFO2 400.1316005 MHz
F2 - Processing parameters
51 32768
SE 100.6127550 MHz
WOW EM
588 o
| Le 1.00 Ez
| ca 0
" A, . - ‘ o BC 100
e s ) " ’ o a o o g uta
T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 %0 80 70 €0 40 10 ppm
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The spectrum of product (19a)
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EXPNO 1 \W .// I \I/
PROCNO 1
F2 - Acquisition Paramatars
Date_ 20111210
Tima 18.59
INSTRUM zpact
PROZED 5 mm PABEO BB-
PULER! zg30
65536
SOLVENT cpC13
NS 16
DS 2
SNH 8223.685 Hx
FIDRES 0.1254B3 Hz
AQ 3.9346387 =ac
RG BS
oW €0.800 usac O
DE 6.50 uzac
gil: : 1.00000C00
. sac
00 1 MeO O/\
======== CHANNEL f1 ====—===
NUC1 ég
P1 14. usnac
PLN1 13.00199%BE6 W OH
SFO1 400.1324710 Mz
E? - Precassing parametaers
SF 400.1300073 Miz
WOW EM
SEB 0
iz} 0.30 Hz
o] 0
PC 1.00
J d A L 1
I I T T I I I I I T T T 1
11 10 9 8 7 [ 5 4 3 2 1 ppm
(=3 adl g m, < nn o
B i 3 2 3
— et || = -c' o ) ™
@ - ® = Ow
@ o o w o Ao N O [ (=]
3 oo ¢ e Mo W « o o
o 0o ™M o NN e > 0 .
w wn N -~ w0 - -
— - e - = -~ -~ e w on - Current Data Parameters
| | I | I v \I/ | | NAME BHXS5-1-111-H
EXENO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111210
Time 13.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg3o
1D 65536
SOLVENT CcpC13
NS 512
Ds 4
SWH 24038.461 Hz
FIDRES 0.366793 Hz
AQ 1.36319383 sec
RG 209.25
oW 20.800 usec
DE 6€.50 usec
IE 0K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL 11
NUC1 13C
Pl 10.00 usec
PLW1 50.00299%3835 W
5rF01 100. 6228293 MHz
CHANNEL 2
CEDFRG2 waltzl6
NUC2 1=
PCPD2 90.00 usec
PLW2 13.00199936 W
PLW12 0.36116939 W
PLW13 0.29255000 W
5£02 400.1316005 MHz
F2 - Processing parameters
51 32763
sF 100. 6127729 MHz
WoOwW
558 0
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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The spectrum of product (19b)
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Currant Data Paramatars
NANZ 20111222-HEXS-1-131-DOWN-H
EXPNO 10
PROCNO 1
F2 - Acquisition Paramatars
Data_ zo1l11222
Time 21.38
INSTRUM
FPROSHD 5 mm PAEBD ES-
FULPROC zg30
T €5536
SOLVENT coci3
NS 16
os 2
SwWH £223.635 Hz
FIDRES 0.125483 Hz
D 3.9846387 mac OH O
RG 2!19.25
ow 0.800 usac
oE .50 usac MeO N
TE 286.1 K O
o1 1.00000000 =ac
0 1
CHANNEL 1
Xuci
Fl 14.43 usac
FIwi 13.00155586 W
S¥01 £€00.1324710 MHz
¥2 - Frocassing p:ra:m:‘.ers
SI
SF £00.1300083 MEz
wiW EN
ssa a
LB 0.30 Hz
[=:] o
FC 1.00
P L ’
T T T T T T T T T T T T 1
11 10 9 8 7 (3 5 4 3 2 1 ppm
)
2 S 2le 1 &
. . of + . . .
— - - o~ ) ™
- o~ MmOy
=4 o @ ~0 6o Xz T = s
- 0w o et et -~ - @0 - 0 -
-t -~ — et et et -~ @ N -t
| | | \ \ / / \I/ | l Currant Data Parametars
NAME 20111222-HXS-1-131-DOWR-C
EXFNO 20
PROCRO 1
F2 - Acquisition Faramatars
Data_ 20111223
Tiza 0.53
INSTRUM spact
PROBHD 5 mm PABEO HB-
PULPROG zgpg30
1D 65536
SOLVENT cnci3
NS 500
ns 4
SWe 24038.461 Hx
FIDRES 0.366738 Kz
AQ 1.3631988 snac
RG 184.16
ow 20.800 usac
DX 6.50 usac
T 296.7 X
D1 2.00000000 sec
D1l 0.03000000 nac
D0 1
CHANNEL 1
RUC1 13C
P1 10.13 uzsac
PLWL 50.00233833 W
sF01 100.6228293 MEz
CHANNEL 22
CPDFRG2 waltzlé
NuCz 1H
PCFDZ 90.00 usac
PLWZ 13.00139386 W
PLW1Z 0.33702001 W
PLWN13 0.27298393 W
5502 400.1316005 MEx

F2 - Frooassing paranatacs

¥ 100.€127709 MHExz
WOW EM
8s5B ]

1a 1.00 Ex
ca o

BC 1.40

T T T
150 180 17¢C

T
160 150 140 130 120 110 100 90

T T
80 Tc

S31
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T T T T T T 1
50 40 30 20 10 ppm



The spectrum of product (20)
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Current Data Paramaters=

A YYQ-287-H

EXENO 10

PROCNO 1

F2 - Acquisition Parameten

Data_ 20111216

Tima 21.55

INSTRUM spact

PROBHD & mm PABRO B3- (@]
PULPROG zg30

™ 65536 Cl
SOLVENT cDC13

NS 16 O/\
DS 2

SWH £223.685 Hz

FIDRES 0.125483 Hz

AQ 3.9846387 = OH
RG 33.21

oW 60.800 u=

DE 6.50 um

TE 299.9 K

D1 1.00000000 =a

DO 1

======= CHANNEL {1 ======

HucL 1H

P1 14.49 um

PINL 13.00199986 W

SFOL 400.1324710 MH

F2 - Processing paramatars

51 65536

SF 400.1300085 MH

WOW .

558 o

11 10 9 8 7 [ 5 4 3 2 1 Ppm
2
(=3 = o = o~ ~
B . o I N .

o« -t w MmN

- ~ = - O e 0w o w o~

. . T PR Mo~ @ -

o o n Mmoo ™ e . N

w0 o ™M NN et -~ @w - -

— - - o e Lol ol o w -

\ Current Data Parameters

| RN Voo o ng-2eTC
EXENO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111217
Time 1.55
INSTRUM spact
PROBED 5 mm PABBO EB-
PULFROG zgpg30
D 63536
SOLVENT cpci3
NS 512
D5 4
SWH 2403E.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
oW 20.800 usec
DE 6.50 usec
IE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1

CHANNEL 11
NUC1 13C
Pl 10.13 usec
PLW1 50.00293335 W
SFO1 100. 6228293 MHZ
CHANNEL 12
CPDPRG2 waltzlé
NUC2 1=
PCFD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.27293939% W
SFO2 400.1316005 MHZ
F2 - Processing parameters
SI 32768
SF 100.6127630 MHz
WOW EM
558 0
LB 1.00 Hz
oL GB 0
PC 1.40
T T T T T T T T T T T T I I I I T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 Ppm
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The spectrum of product (21)

9.6458

Currant Data Parametars
1yi-20111207-thicphana
1

1

7.3724
7.358%

T-7.2600
6.74389
6.7354

2z
<

¥2 - Acquisition PFarametars
Data_ 2011120

4.3927
41,3749
1,33571
4,3393

&
N

1.3979
1.3801
1.3623

Z
e

Tima 21.51
INSTRUM spact
PROBHD 5 mm PAEEO B8-
PULFROZ zg30
I 65536
SOLVENT CDCX:
N3 1
D3 z S (0]
Wi 6223.6385 Hx
FIDRES 0.125483 Ex |
AQ 3.9846387 zac /
RG 209.25
R €0.800 usac O
DE 6.‘50 usac N\
Iz 296.1 K
D1 1.00000000 =ac OH
00 1
CHANNEL £1
NucL
Pl 14.60 usac
PLWL 13.00193336 W
SFoL 400.1324710 MEx
¥2 - Promessing paranetars
81 65536
sF 400.1300090 MEx
wow M
8s8 Q
La 0.30 Bz
ca o
BC 1.00
A 1M
T T T T T T T T T 1
10 9 8 ¥ 6 5 2 1 rpm
|
! A I n
o0 =3 oi — IN
(=] -t lﬂ! o~ 1]
(=43 | g
o~ - TNO w -
- o e b 4
: : :: :‘: :8 3 : Curraent Data Parameters
NAME 1y1-20111207-thiophana
| l W | EXZNO 3
PROCRO 1
F2 - Acquisition Parametaers
Data_ 20111208
Tima 3.36
INSTRUM apact
PROBHED 5 mm PABEO BB-
PULPROG zgpg30
TD EESJS
SOLVENT CDC13
NS 1024
ns 4
SNE 24033.461 Hz
FIDRES 0.366798 Hz
AQ 1.36319088 =mac
RG 209.25
N 20.800 usac
DE 6.50 uzac
TE 296.6 K
23§ 2.00000000 =ac
D11 0.030C00C0 =ac
TDG 1
======== CHANNEL [l ===—==——==
NUC1 13C
P1 10.00 usec
PIN1 50.00259835 W
SFO1 100. 6228293 MHz
======== CHANNEL f2 ===—==—=
CPDPRG2 waltz16
NuC2 1H
PCED2 90.00 usac
PIN2 13.00109936 W
PIN12 0.361169%9 W
PIN13 0.29255000 W
SFO2 400.1316005 MHz
F2 - Processzing paramators
51
SP 100. 6127690 MHz
WON EM
588 0
g 1.00 Hz
Ga o
1!‘C 1.40

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

S33



The spectrum of product (22a)

5159
4981
4.4802
4.4624

.

10.5295
8.4929
/7.8172
%7.7966
7. 6936
{i-7. 6127
j/v.s:u
3/-7.5113
7.4938
7.4759
7.4735
}&7.3391
f-7.3370
\1.3191
\_7.3091
7.2577
4
5
1.5022
<L 1843
N 1.4665

Currant Data Parametars
NAME YYQ-3-7-2-2
EXENO 10
COOEt ik :
F2 - Acquizition Paramatern
Data_ 20120111
Tima 20.09
INSTRUM spact
OH PROBED & nm PAERO B3-
PULPROG zg30
0 5536
SOLVENT cnc1s
NS 16
ns 2
SNE 8223.685 Hz
FIDRES 0.125483 Bz
AQ 3.9B46387 =a
RG 115.38
N 60.800 um
DE 6.50 ux
TE 298.1 K
o1 1.00000000 =a
TDO 1

== CHANNEL f1 ===

14.49 um
13.00199386 W
SFO1 400.1324710 MH

F2 - Procaszsing parametars
34 65536
SF 400.1300097 MH
WOW EM
558 Y

L
-
e
-

L

-

11 10 9 8 7 3 5 4 3 2 1 ppm
]
}r— (el ("3 3 (0 (=3 d
) |0\ oy | [on o o (=3
o = S |t oy o
™ ™ WEToEMAN N T
L - DMANOOM®D = O M o )
. + R R R A R ™o - @ o~
) w N WOM T L . .
‘o Wy MO NNNNN A~ -~~~ @ — -
-t - HreE A A A A A =~ r~r- w -
| | \\\1 /// 1 , \I/ l Current Data Parameters
NAME YYQ-3-7-2-2
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120112
Time 1.15
INSTRUM speact
PROEHD S5 mm PAEEO BBE-
PULPROG zgpg30
pu 5536
SOLVENT CDC13
NS 1024
DS 1
SWH 2403B.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
oW 20.800 usec
DE 6.50 usec
IE 298.1 K
D1 2.00000000 =ec
D11l 0.03000000 sec
Ino 1
CHANNEL r1
NUCl 13C
Pl 10.13 usec
PLW1 50.00299835 W
SFOL1 100.622B6293 MHZ
CHANNEL 2
CPDPRG2 waltzlé
Nuc2 18
PCPD2 90.00 usec
PLWZ 13.001999E6 W
PLW12 0.33702001 W
PLW13 0.2729E999 W
SFO2 400.1316005 MHZ
F2 - Processing parameters
SI 32768
SF 100.6127690 MHZ
woR EM
SSB (4]
b} 1.00 Hz
- g GB 0
BC 1.40

I T T T T T T T T T T T I T T T T T T 1
150 180 170 160 150 140 130 120 110 100 S0 80 70 €0 50 40 30 20 10 ppm

S34



The spectrum of product (22b)
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Currant Data Parametars
NAME YYQ-3-7-2
EXPNO 20
PROCNO 1
F2 - Acquisition Paramatar: OH
2;&0_ 201%21;;
ima .
INSTRUM spact COOEt
PROBHD 5 mm PABS0O BB-
PULPROG zg30
™ 65536
SOLVENT CDC13
NS 16
Ds 2
SWH B223.685 Hz
FIDRES 0.125483 Hz
AQ 3.984€387 s=a
RG 144.49
D £0.B0D um
DE €.50 um
TE 298.1 K
DL 1.00000000 =a
100 1
====—==— CHANNEL f1 —=—=
NUC1L iB
21 14.49 um
PIN1 13.0019%936 W
SFOL 400.1324710 MH
F2 - Processing parametars
SI 553
SF 400.1300085 MH
WO EM
ssB Q "
L sl
I T T T T T T T T T 1
12 11 10 9 8 [ 3 1 ppm
™) - [ L] Sl (F2d (=3 -
o =) ~-|w|o oy (=3 (=]
= = I P o3 o
a3 [ M~ O et O —
= ) Mo -0 MW w wNO — w
" . R S R PR R . "o~ - o~
- (=3 [ el 2 Bt ] 23 ‘e . v
r- w0 MNNNNNN A o ~ - QO — -
Lond — [alalalalalalaly — e~ w ond Current Data Parameters
\\k\ \\ NAME YYQ-3-7-2-1
I EXENO 11
FROCNO 1
F2 - Acquisition Parameters
Date_ 20120112
Time 2.17
INSTRUM spact
FROBHD 5 mm PABBO BB-
PULPROG zgpg30
0 5536
SOLVENT CDCL3
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 70.24
oW 20.800 usec
DE 6.50 usec
TE 293.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL 11
NUC1 13C
Pl 10.13 usec
PLW1 50.00299%835 W
SFOL 100.6228293 MHz
CHANNEL £2
CEDPRG2 waltzié
NUC2 1H
PCPD2 $0.00 usac
FLW2 13.00199986 W
FLW12 0.33702001 W
PLW13 0.27293999 W
SF02 400.1316005 MHZ

ooy s

S35

T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60

50

T T
40 30

20

1 1
10 ppm

F2 - Processing parameters
SI 32768

SF
WOw
SSB
pA=3
GB
EC

100.6127690 MHzZ
EM

1.00 Hz

1.40



The spectrum of product (23a)

10.6263

7z
/

Currant Data Paramatars

— O WL N et e
MmO m
W MmPe e
NMNOOW @«
A SR i S
@ w o e

=-7.4036
7.2576
7.1756
7.1681
7.1616
7.1540

\

4.5456
4.5278

4.5101
4.4923

<

1.4962
1.4784
1.4607

vl
N

NAME YYQ-297-1-2-H
EXBNO 10
PROCNO 1
F2 - Acquisition Paramater:
29{::_ 2011;2§:
ima .
INSTRUM spack OH COOEt
PROBHD 5 mm PABBO BB-
PULPR zq30
D 65536
SOLVENT CcDC13
NS 16
DS 2
SWH £223.685 Nz
FIDRES 0.125483 Hz
AQ 3.9B46387 =ar
RG 115.38
N 60.B00 um
DE 6.50 um
TE 296.5 K
D1 1.00000000 =a
DO 1
====—=—CHANNEL £l —=—=
NUCL
P1 14.49 um
PINL 13.00199986 W
SFOL 400.1324710 MH
F2 - Proceszsing paramaters
sI 65536
SF 400.1300081 MH
WOW EM
oR « AT |
L t J J \ v
T T T T T T T T T T 1
11 10 9 8 7 (3 3 2 1 ppm
o O\i’ o™ o (@ —
o Gl (=1 o
o ol ™| o o
™ o TEMAO-Ow O
™ — DA MO D e o ™ e
. . R A R AT I e oo D o o
o~ ™ el N ol M RS o ‘oo . -
o~ 3 0007 OO NN e ™~ 0w o~ <
— — e e ke R I~~~ o e
| | ‘“ \ \\ z/// \V | Current Data Parameters
NAME YYQ-297-1-2-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111225
Time 0.31
INSTRUM spect
PROEBHD 5 mm FABEO EB-
PULPRCG zgpg30
1D 65536
SOLVENT cpci3
NS 1024
LS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 85
oW 20.800 usec
DE 6.50 usec
IE 297.4 X
L1 2.00000000 sec
D11 0.03000000 sec
I00 1
CHANNEL r1
Nuc1 13C
Pl 10.13 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
CHANNEL £2
CPOPRG2 waltzlé
NuC2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.27298999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
3 ¢ 32768
SF 100.6127784 MHZ
. L ™ J _ ” L . | WDW EM
" " o - - e SsSB 0
1B 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 E0 50 40 30 20 10 ppm
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The spectrum of product (23b)
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Current Data Paramoters
MAME YYQ-297-1-1-H
EXPNO 13
PROCNO 1
F2 - Acquisition Paramatar
Data_ 20111224
Time 21.08
INSTRUM spackt
PROBHD 5 mm PABEO HB- COOEt
PULPROG zg30
™D 65536 OH
SOLVENT cnc13
NS 16
ns 2
SNH 9223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 za
RG 184,16
o 60.800 u=
DE 6.50 us
TE 296.7 K
D1 1.00000000 =
TDO 1
======== CHANNEL fl ==—==
NUCL 1H
P1 14.49 u=
PLNL 13.001999B6 W
5801 400.1324710 M
F2 - Processing parametars
51 65536
SF 400.1300091 MH
WOW EM
558 o
Jl 8 - Ju; ‘J
I T T T T T T T T T T T T
12 11 10 9 8 7 6 5 4 3 2 1 Ppm
e gor-ooov wy
o o IG\O\OC\O& =4 Gl
=] = clol-lole
o - e S NmM e ™~
Ll ™ FOOoWwWMmNY N - w 0 -
b4 4 R e S R . ~N ™
o~ - Lt WMo - . . .
- w MO NN NN~ o - @ -
-t — L R N — r-r- -

76.64
—61.89

Y
e

Current Data Parzmeters

NAME YYQ-297-1-1-C
EXPNO 13
PROCNO 1
F2 - Acquisiticn Parameters
Date_ 20111225
1.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg3o
D 65536
SOLVENT CcDC13
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631938 sec
RG 184.16
oW 20.E00 usec
DE 6.50 usec
TE 297.3 K
D1 2.00000000 sec
D1l 0.03000000 sec
D0 1
CHANNEL f1
NUCL 13C
Pl 10.13 usec
PLW1 50.00299835 W
SFOL1 100. 6228293 MHZ
CHANNEL 2

CPDPRG2 waltzlé
NUC2 18
PCPD2 90.00 usec
PLWN2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.2729B93% W
SFOz 400.1316005 MHZ
F2 - FProcessing parameters
SI 32763

1| SF 100. 6127748 MHz
WOW
S5B 4]
LB 1.00 Hz
GB [+]
PC 1.40

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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The spectrum of product (24)
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Current Data Parametars
bt 1y1-20111213-0-I
EXPNO 1
FROCNO 1
¥2 - Aoquisition Faramatars
Date_ 20111213
Time 23.18
INSTRUM spact
FROSED 5 mm PAEEOQ 23-
FULEROC 2q30
m 65536
SOLVENT coci3
%3 16 O
] ¢ 2
sWH §223.635 Hz
FIDRES 0.12%433 Hz I N
a0 3.9806387 sac (@)
G 144.49
™ €0.800 uszac
3 €.50 usac
T= 302.5 K
o 1.00000000 zac OH
mo 1
CHANNEL 21
Nuc: 1H
P1 14. 60 usac
PLW1 13.00195386 W
sFO1 400.1324710 ¥MHz
¥2 - Procassing pacrametars
81 5536
55 £00.1300095 MHz
wow KN
558 o
A 0.30 Bz
o o
FC 1.00
J J M MUL
T T T T T T T T T T T 1
11 10 9 8 7 6 5 3 2 1 opm
b [l (=1 wy 2” -t
= o (=] —t IO o~
o L=] — o~ ™ ™
v o~ - e - W
" = - = - [ - £ -
- . 3 3 . - ™ (-3 “y o
g8 g 7 5 »‘ o 8 3 e REiThea
- - - w© - A ¥i= T o F
— - — w o EXPNO 1
I | T :
F2 - Acquizition Parameters
Date_ 20111212
Time 14.00
INSTRUM spact
PROBHD 5 mm PABEO BB-
PULFROG zgpa30
D 25536
SOLVENT CcpC13
NS 30
ns 4
SKH 24038.461 Hz
FPIDRES 0.366798 Hz
AQ 1.3631988 =ec
RG 209.25
N 20.8B00 usec
DE €.50 usec
TE 0K
D1 2.00000000 z=c
D11 0.03000000 ==c
TDO 1
======== CHANNEL fl =======
NUC1
P1 10.00 u=zec
PIW1 50.00289835 W
5701 100. 6228233 Mz
=——=—=—=— CHANNEL £2 =—=—===
CPDFRG2 waltzl6
Nuc2 1H
PCPDZ 90.00 usec
PLW2 13.00199936 W
PLW12 0.36116999 W
PLN13 0.29255000 W
Sr02 400.131€005 Mz

F2 - Processing parameters
SI 32768

s 100.6127630 Miz
L E

1.00 Hz

1.40

190

T
180

170

T T T

T T
160 150 140 130 120

110



The spectrum of product (25)

11.389

Current Data Paramatars

7.2420
7.1097
7.0886
7.0845
7.0633
6.6291
66,6170
6.6084
6.5962

=

R

4.4684
4.4505
4.4327
4.4148

—2.4955
1.4434
1.4255
1.4077

o
N

3 YYQ-285-2-H
EXPNO 2
PROCNO 1
F2 - Acquisition Parameatar
Data_ 20111215
Tima 15.58
INSTRUM apact O
PROBHD 5 mm PAERO BB-
- o
SOLVENT cocl3 O/\
NS 16
ns 2
SNH 8223.6B5 Hz
FIDRES 0.125483 Hz OH
AQ 3.8E46387 =a
RG 165.63
o €0.800 u= F
DE .50 um
TE 299.9
D1 1.00000000 =a
TDO 1
======== CHANNEL f1 =—=
Nuci
Pi 14.49 u=
PLW1 13.00199966 W
SFO1 400.1324710 MH
F2 - Procassing paramatars
51 53
SF 400.1300160 MH
WOW EM
SeH o e
J\ R i _JL JJ\J\_‘_—L
I T T T T T T T T 1
12 11 10 9 7 [ 4 3 2 1 ppm
(=3 © )m (=3 o (3
o =y o o (=3 (=3
=] = o vl o ol
TN O WD o~ OV o
W0 wm o e - ™ M et o o ~ o @ (SR
P L R . . 3 N 29 ™M o0 ™ - -0
R ooy AL ™ ‘e . e e
WO ~m ™ "MHOOoCo [l — wmm
— e - et - w0 — -
\\ \ V v \/‘ \/ ]/ \l/ | \V Current Data Parameters
NAME YYQ-285-2-C
EXENO 10
EROCNO 1
F2 - Acquisition Parameters
Date_ 20111217
Time 1.22
INSTRUM spect
EROBHD 5 mm PABEO EB-
EULPROG zgpg30
1D £€3536
SOLVENT CDC13
NS 1024
DS &
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 20%.25
oW 20.800 usec
DE €.50 usec
TE 25%3.9 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL £1
NUC1 13C
Fl 10.13 usec
FLW1 50.0029%335 W
SFO1 100. 6228293 MHz
CHANNEL £2
CEDPRG2 waltzlé
NUC2 1H
ECPD2 30.00 usec
FLW2 13.00199986 W
FLW12 0.33702001 W
FLW13 0.272989%939 W
SF02 400.1316005 MHzZ
F2 - Processing parameters
k3 8 768
SF 100.6127710 MHz
WOW EM
SSB 0
LE 1.00 Hz
GB 0
EC 1.40
T T T T T T T T T T T T I T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 €0 50 40 30 20 10 ppm

S39



The spectrum of product (26)
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Current Data Paramatars
KANE YYQ-279-2CC
EXPRO 1
PROCNO 1
F2 - Acquisition Paramater:
Data_ 20111209
Tima 21.53
INSTRUM spact
PROZHD 5 mm PABBO EB-
PULERCG zg30 (@)
m 65536
SOLVENT CBCIZ
NS 1
DS 2 O/\
SNH 8223.€B5 Hz
FIDRES 0.122483 Hx
AQ 3.98463B7 =za
RG 33.21 OH
oW 60.800 um
D 6.50 um
= 295.4 K
D1 1.00000C0C =ai
0o 1
===—===— CHANNEL f1 ====—:
KRUC1 1H
Pl 14.60 um
PLN1 13.001999B€E W
SEO1 400.1324710 Mi:
F2 - Processing parameters
SI 553
SF 400.1300088 Mi:
WOW EM
8 o Thn
" | L JJU, LN 7]
I T T T T T T T T T T T T 1
12 11 10 9 8 7 & 5 4 3 2 1 ppm
™ ~ O o~ ‘o "L
Ll e (=3 (=] S| o (ad
o ol o ™ !M
~M o ~ o~ wr m -~
~ o oo - - W (=3l o w0 = -
. . . e . L ™o W o~ aw o
- o v o~ - oo e . .. .
- e - - o~ - O [l - ™M - Current Data Parameters
- - — — - -~ w (SRS NAME YYQ-279-2CC
T 1T Vo T :
PROCNO 1
F2 - Acquisition Parameters
Cate_ 20111209
Time 22.25
INSTRUM spect
PROEHD 5 mm PAEEQ EB-
PULPRCG zgpg30
1D 65536
SOLVENT <pci3
NS 256
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sac
RG 184.16
oW 20.800 usec
DE 6.50 usec
IE 296.1 K
D1 2.00000000 sac
D11 0.03000000 sec
Ico 1
CHANNEL 1
NUC1 13C
Pl 10.00 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHzZ
CHANNEL 12
CPLCPRG2 waltzlé
Nucz2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.36116999 W
PLW13 0.25255000 W
SFO2 400.1316005 MHz
F2 - Processing parameters
sI 32768
SF 100.6127767 MHz
WOW EM
SsB o
LB 1.00 Hz
GB 0
S - ~PC 1.40
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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The spectrum of product (27)
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Currant Data Parameters
NAME 1y1-20111214-p-C1
EXPNO 1
PROCKO 1
F2 - Acquisition Paramaters
Data 20111214
Tima 17.51
INSTRUM spact
PROBHD 5 am PABBO EBB-
PULPROG zg30
k) 65536
SOLVENT coc13 (0]
NS 16
o 6ot &
SaH 8223. iz
FIDRES 0.125483 Hz O/\
AQ 3.9B46387 sac
oy é0.500
X uzac
DE 6.50 usac Cl OH
T2 299.9 X
D1 1.0000C000 s=ac
100 1
===—===—= CHANNEL f1 —=—=—
NUC1 i
P1 14.49 uszac
PLW1 13.00195936 W
SFO1 400.1324710 MHz
F2 - Procassing paramatars
SI 65536
SE 400.1300099 MHz
WON EM
SEB o
18 0.30 Hz
Ga ]
PC 1.00
I T T T T T T T T T T T 1
11 10 9 g 7 (3 5 4 3 2 1 ppm
-~ o ) ™ oﬂ 3
o3 o o o (=1 o
s S o = &
[0 2] ot -~ N o
w o [t} ~ o oo w0 0 o
" . . .o . . 5] (=
o (=3 - - 0 [ - + g .
b it -~ RN S b s P Current Data Parameters
NAME 1y1-20111214-p-CL
| o || = :
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111214
Time 18.51
INSTRUM spect
PROBHD S5 mm PABRO EB-
PULEROG 2gpg30
65536
SOLVENT CcDC13
NS 1024
Ds 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 144.43
oW 20.800 usec
DE 6.50 usec
IE 2335.9 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL 11
NUC1 13C
Pl 10.13 usec
PLW1 50.00299%835 W
SFO1 100. 6228293 MHz
CHANNEL 12
CEDPRG2 waltzlé
NUuC2 1H
PCFD2 $0.00 usec
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.2729899%9 W
S5F02 400.1316005 MHZ
F2 - Processing parameters
5 768
100. 6127690 MHZ
EM

1.00 Hz

1.40

T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 a0 g0 70 60 50 10 30 20 10 ppm
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The spectrum of product (28)
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Current Data Paramoters
KAME YYQ-279-1-H
EXPNO 10
PROCNO 1
F2 - Acquisition Paramater
Data_ 20111209
Tima 22.40
INSTRUM spack
PROBHD 5 =mm PAREO EB- O
PULPRCG zg30
Sorw et
ERT cnclL
NS 16 O/\
D3 2
SWH 8223.685 Hz
FIDRES 0.122453 Hz
AQ 3.9846387 sza
RG 130.81 OH
D 60.800 us=
DE £.50 um
TE 295.4 K
D1 1.00000000 =a
D0 1
P1 14.60 u=m
PLWNL 13.001899BE W
S801 400.1324710 MH
F2 - Processing patmznn
SI
SF 400.1300098 M
WNOW
= o e
\ . Mo Jh JJ
I T T T T T T T T T T 1
11 10 9 8 [ 5 4 3 2 1 Ppm
o o o A dy
o = o (=1 =l oi =3
o o (=] o~ !m ™ o
:: £ g gg; : g gg: a h"w" : current Datz Parameters
. . . s . . - -
= & 2 S8 a2 e o oo < NAME ¥YQ-279-1-C
1T T Vo == :
F2 - Acquisition Parameters
Date_ 20111210
Time 0.24
INSTRUM spact
FROBHD 5 mm PAEBO BB-
PULPROG zgpg30
D €5536
SOLVENT CpCl3
NS 768
DS 4
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 184.16
oW 20.800 usec
DE 6.50 usec
IE 296.1 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL 1
NUC1 13C
P1 10.00 usec
PLW1 50.00259835 W
SFO1 100.6228293 MHz
CHANNEL £2
CECPRG2 waltzlé
NOC2 1H
ECPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.36116999 W
PLW13 0.293255000 W
SF02 400.1316005 MHz
F2 - Preocessing parameters
S1 32768
SF 100.6127721 MHzZ
WOW EM
SsB 0
LB 1.00 Hz
GB bl
\FC 1.40
T T T T T T T T T T T T T T T T T T T T
190 180 170 1£0 150 140 130 120 110 100 a E0 70 60 50 40 30 20 10 ppa
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The spectrum of product (29)
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Current Data Parameters
FAME YYQ-285-1-H
EXPNO 12
PROCNO 1
F2 - Acquiszition Paramater
Data_ 20111215
Tima 18.17
INSTRUM =pact
PROBHD 5 mm PARHO BB-
PULPRCG zg30 (@)
o] £5536
SOLVENT CBClz
NS 1
DS 2 O/\
SNH 8223.685 Hz
FIDRES 0.1254E€3 Hz
AQ 3.9846387 za
RG 70.24
N €0.800 us F OH
DE 6.50 um
TE 299.9
D1 1.00000000 =a
D0 1
==== CHANNEL f1 ==
NUC1 1H
P1 14.49 u=
PLWN1 13.001995%86 W
SFO1 400.1324710 M3
F2 - Procassing pa:amn%e::
SI
SE 400.1300000 MH
WOW EM
SEB 0
| ; J L |
I T T T T T T T T T T T 1
11 10 9 8 7 3 5 4 3 2 1 ppm
o — mf) =3 o ™
— o v; oy -t -
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e e il shraEeteies Lol @ DL 3 Current Data Parameters
Y NV NV N2 LB ez
EXPNO 10
FROCNO 1
F2 - Acquisition Parameters
Date_ 20111217
Time 0.20
INSTRUM spect
FROBHD 5 mm PABBO BB-
FULFROG zgpg30
0 65536
SOLVENT cDCL3
NS 1024
Ds &
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 209.25
oW 20.800 usec
DE 6.50 usec
IE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL 1
NUC1 13C
Pl 10.13 usec
ELW1 50.00293335 W
SFO1 100.6228293 MHZ
CHANNEL £2
CPDPRG2 waltzlé
NUC2 1H
ECPD2 90.00 usec
ELW2 13.00199986 W
FLW12 0.33702001 W
FLW13 0.272983%99 W
SFO2 400.1316005 MHZ
F2 - Processing parameters
SI 32768
sF 100.6127690 MHZ
WOW EM
ssB 1]
1 L LB 1.00 Hz
) " ' GB 0
EC 1.40
429 T T T | B T T T | B T T T 1558 T T T T T T 1
190 180 170 160 150 140 130 120 110 100 20 80 70 60 50 40 30 20 10 ppm
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The spectrum of product (30)
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NAME CYF-YYQ-03-H-1215
EXENO 10
PROCNO 1
F2 - Acquisition Parameters
Data_ 20111215
Tima 21.39
INSTRUM zpact
PROBHD . 5 nam PABBO BB-
BULPROG zg30
™D 65536
SOLVENT €DC13
NS 16
DS 2
SWH B223.685 Hz
FIDRES 0.125483 Hz
O AQ 3.5846387 =mac
o 60,300
& usec
O/ DE 6.50 usmac
TE 89.9 K
D1 1.000000C0 =ac
O TDO 1
- OH ======—= CHANNEL f1 —=—=—=
NUCL 1H
(@) Pl 14.49 usec
PINL 13.00199986 W
SFOL 400.1324710 MHx
F2 - Processing parameatars
sI 65536
SF 400.1300000 MHz
WDW M
58 )
Lg 0.30 Hz
[: ) G
BC 1.00
1 “1 M J ,l
I T T T T T T T T T T T 1
11 10 9 7 (3 5 4 3 2 1 ppm
o | o el e
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| | | | l \/ / \l/ v Current Data Parameters
NAME CYF-YYQ-03-C-1215
EXENO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111215
Time 21.55
INSTRUM ct
PROBHD 5 mm PAEBO EB-
PULERCG zgpg30
1D 65536
SOLVENT cDci3
NS 256
Ds 4
SWH 24033.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631938 sec
RG 165.63
oW 20.800 usec
DE 6.50 usec
TE 299.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL r1
NUC1 13C
Pl 10.13 usec
PLW1 50.00239835 W
SFO1 100.6228293 MHz
CHANNEL £2
CPDPRG2 walitzlé
NUC2 1H
ECPD2 50.00 usec
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.272333%9 W
SFO2 400.1316005 MHzZ
F2 - Processing parameters
SI 32768
‘ [ SF 100.61276%0 MHzZ
WOW e
S L n " " B 0
W Y
LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T 1
190 180 170 160 150 140 130 120 110 100 90 g0 70 60 50 40 30 20 10 ppm



The spectrum of product (31)
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L‘%\%\\XV/‘%//’ Current Data Parameters
’ NAME YYQ-67-METHYL
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120215
Time 21.23
INSTRUM spect
PROEHD S mm PAREO BE-
PULPROG zg30
D 65536
SOLVENT cDc13
NS 16
Ds 2
O SWH 8223. 685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
- RG 130. 81
O oW 60.800 usec
DE 6.50 usec
1E 298.1 K
OH Dl 1.00000000 sec
D0 1
CHANNEL f1
NUC1 18
Pl 14.49 usec
PLW1 13.00199986 W
SFOL 400.1324710 MHz
F2 - Processing parameters
SI 65536
SF 400.1300144 MHz
WDW EM
558 [
LB D.30 Hz
GB [
PC 1.00
l ‘ l A
I T T T T T T T T T T T 1
11 10 9 g 7 3 5 4 3 2 1 ppm
\ e
o~ wy | N = o
o <l 2
(=3 oo i~
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| | | | \/ | \l/ Current Data Parameters
NAME YYQ-6T-METHYL
EXENO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20120215
Time 21.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULEROG zgpg30
4] 65536
SOLVENT CDC13
NS 384
DS ]
SKE 24036.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631938 sec
RG 205.25
oW 20.800 usec
DE 6.50 usec
TIE 293.1 K
Dl 2.00000000 sec
D11 0.03000000 sec
D0 1
CHANNEL 1
NUC1 13C
Pl 10.13 usec
PLW1 50.00299335 W
SFO1 100. 6228293 MHzZ
CHANNEL 2
CPDERG2 waltzl6
NUC2 1H
PCED2 90.00 usec
PLW2 13.00199936 W
PLW12 0.33702001 W
PLW13 0.27298999 W
SFO2 40D.1316005 MHz
F2 — Processing parameters
sI 763
SF 100. 6127652 MHz
WOW EM
558 0
. - MW LB 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 a0 80 70 60 50 40 30 20 10 ppm
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The spectrum of product (33)
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Currant Data Farameters
NAME 1y2-p77-h-20120229-
EXENO 10
FROCNO 1
F2 - Acquisition Parameters
Data_ 20120229
Tima 10.11
INSTRUM zpact
PROBHD 5 mn PAB2O BB-
PULFROG zg30
o ™ 65536
SOLVENT cpcl3
NS 16
ns 2
O/\ Wit 8223.685 Hz
FIDRES 0.1254E3 sz
AQ 3.9846387 sec
RG 165.63
-~ o 60.800 usac
Br O DE 6.50 uzac
TE 298.1 x
D1 1.00000000 =ac
™o 1
==t——==x= CRANNEL f1 ==——===—=
Nucl pe:]
Pl 14.49 uzac
FIN1 13.00199%B6 w
SFO1 400.1324710 MEz
¥2 - Procassing parameters
54 65536
SF 400.1300096 MEz
woW EM
588 ¢
LB 0.30 Hz
[<i:] ¢
PC 1.00
L b 5 S J
T T T T T T T T T T T T T T T T T T T T 1
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 ppm
— =3 )rh oy Nk
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/ Current Data Parameters
| | | | | | | \I | | NAME 1y2-p77-h-20120229-
EXENO 11
PROCNO 1
F2 - Acgquisition Parameters
Date_ 20120229
Time 10.16
INSTRUM spect
PROBHD 5 mm PABBO EB-
PULEROG zgpg30
D 63536
SOLVENT coci3
NS 224
Ds 4
SKE 2403B.461 Hz
FIDRES 0.366758 Hz
AQ 1.3631988 sec
RG 115.33
oW 20.800 usec
DE 6.50 usec
IE 2%3.1 K
D1 2.00000000 sec
D11 0.03000000 sec
DO 1
CHANNEL 11
NUC1 13C
Pl 10.13 usec
PLW1 50.00299835 W
SFO1 100. 6228293 MHz
CHANNEL 12
CPDPRG2 waltzlé
NUC2 1
PCPD2 90.00 usec
PLW2 13.00193936 W
PLW12 0.33702001 W
PLW13 0.27298999 W
SFO2 400.1316005 MHZ
F2 — Processing parameters
3
100. 6127551 MHZ
EM
0
1.00 Hz
0
1.40

T T T T T T T T T T T T T T T T T T T 1
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The spectrum of product (34)
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Currant Data Paranatars
NANE 1y2-sacond h¥uroxy-mlnm-2012uox—
BN 0
1
F2 - hcguisitico Paramtars
Data_ 20120301
Tima 15.38
IRSTRUM spact
PROBHD 5 mn PARBO BB-
zq.
65535
SOLVENT crc13
NS 13
iy z
Fibezs S B
.1 z
nm 3.984€287 zac
FG 115.38 OH O
™ suéeuo usac
e . 50 u=ac
i3 292.1 K N
i 1.00000080 sac (@)
o 1
s s e CEANNEL L1 o s s
KOCL 1B -
FL 14. 43 usac Br (@)
PLAL 13.00195986 W
SFOL 400. 1323710 Mz
FZ - Prooassing paranatars
St 653536
SF 400.1300057 MHz
WO M
ssa o
p2:3 0.30 Bx
B o
¥c 1.00
J Ul JI
T T T T T T T T T T T T 1
12 11 10 7 [ 5 4 3 2 1 rpm
o~ bt — o (=3
o | [=] (=] (=]
- ol e + 4 3
(=4 o|lo o~ ™ )
™ ~o -+ S Wwo
N OMm wn ~ nn r~ o= o m w
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e R — - ~ e~ O - Current Uata Pararmtecs gt
s = TR
\ ! | \ PROCHI 1
F2 - Aomuixitice Farsmters
Data_ 20120331
Time 15.46
INSTRUN pact.
PROGHD 3 e PA3SC B
PULTROG = 20
™ 2536
SALVENT €21
L3 mm
(5 £l
s 24330461 Rz
FIoaxs 0366750 R
A 1.3631210 mec
[ 363
™ 30,930 wec
oK £.30 usec
3 298.1 X
01 203200030 mec
o1 0.03200030 mac
™ 1
PR T 2 G —
NOCT 13C
r1 10.13 usec
Pl 30.03377833 ¥
aro: 100.6220393 Max
—— £2 mm——
CroTRa: waltzl6
w2z 2l
MFo2 20.20 uzec
viez 13.03199916 W
viwiz 0.33702081 W
LNy 0.27398999 ¥
2502 400.1316033 Mz
2 - L
£} - Teereley pecrmans
ar 200.6:27536 Mz
wow ™
53 ]
= 1.90 Bz
o o
e 1.40
y L
I I I I I I I I I 1
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The spectrum of product (36)

—11.536

Current Data Paramatars

\ YYQ-291-1-H
EXPNO 10
PROCNO 1
F2 - Acquiszition Paramater
Data_ 20111217
Tima 14.27
INSTRUM spact
PROBHD 5 mm PABEO EB-
PULPROG zg30

€5536
SOLVENT CDC13
NS 16
DS 2
SNH 8223.685 Hz
FIDRES 0.1254E€3 Hz
AQ 3.9846387 =
RG 102.67
oW 60.800 us
DE 6.50 usm
T2 293.9 K
D1 1.00000C00 =za
0 1
ss=seme CHANNEL £l ===
NUC1 1H
P1 14.49 us
PLW1 13.00199%86 W
SEO1 400.1324710 M

F2 - Procassing parametars

8,7805
8.7738
8.3335
8.3268
8.3105
8.3038

<

4.4763
4.4585

<

VW
O

02N O/\
OH

1.4827
1.4649
1.4471

_—2.2318
T—2.1799

<

sI 5
SF 400.1300096 MH
WOWN EM
s&n 0
T A 20 ne
[ 1 4 J.l. J; L_L 1
r T e - e - e - R -
12 11 10 9 7 6 3 2 1 ppm
=3 (=3 - =
B N 2 =1 N
-t — - o~
L= - @ o - ~
™ o mn ™ oW ~ -
. . . . . - - N WO (-3 o
@ @ o Sw @ o ‘e e . .
w o ~ ~m o~ - - [ s o~ -
-~ - - - - - - w -
\ } | | | | | \l/ | Current Data Parameters
NAME YYQ-291-1-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20111218
Time 1.51
INSTRUM spact
PROEHD 5 mm PAEEO BEBE-
PULPRCG zgpg30
D 65536
SOLVENT CpC13
NS 1024
LS 4
SWH 20161.291 Hz
FIDRES 0.307637 Hz
AQ 1.6253428 sec
RG 144.49
oW 24.800 usec
LE 6.50 usec
IE 299.9 K
D1 2.00000000 sec
D1l 0.03000000 sec
100 1
CHANNEL rl
NUC1 13C
P1 10.13 usec
PLW1 50.00299835 W
SFO1 100.6228293 MHz
CHANNEL £2
CPDPRG2 waltzlé
Nuc2 1H
PCPD2 90.00 usec
PLW2 13.00199986 W
PLW12 0.33702001 W
PLW13 0.27298999 W
SFO2 400.1316005 MHz
F2 - Processing parameters
SI 32768
SF 100.6127739 MHz
WDW EM
| i SSB 0
e 1.00 Hz
GB 0
PC 1.40
T T T T T T T T T T T T T T T T T T T T
19¢ 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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The NMR of competition study

C.R=2.5% C.R=16.9%
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Currant Data Paramctors
MAHE YYg—-41-1
EXFHD 10
FROCHO 1
FZ - Aoquisition FParametars
Data 20120229
Tima 11.4%
INETRIM =pact
FROBHD 5 mm FARBD BH-
FULPROG zg 30
T &h53E
BOLVENT COC13
HE 1E&
DE 2
EWH E2Z3.6E5 Hz
FIDRES 1254B3 Az
] 3.9846387 =ac
Rz 33.21
e ] 0. 800 usac
DE 6. B0 u=ac
TE Z298.1 &
ol 1.00000000 =sac
oo 1
——————= CHANNEL 1l —=———————
MNUC1 1K
Fl 14. 49 u=ac
13.002909BE W
S00.1324710 HH=z

FLW1

EFO1

Fi - Proocessing parametars
EI 65536
EF

WOW

i
in
m

u

400.130010E HHz

T
7

=

n
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The NMR of preliminary mechanistic study (intramolecular)
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- === e e e bl Ll B I ™~ HAME YY-isctopicl .Daglh
— © @ gg - M e e e DD = o P oo — e EE
e RS v
r‘f FZ - Acguisition Farameters
DAt 20120309
Tima 21.06
INSTRUOM spact
FROBEHD 5 mm PABED BE-
FULFROG z=g3D
n 5536
SOLVENT cocl3
M3 16
o3 2
SWH EZ23.685 Hz
FIDERES 0.125483 Hzx
AQ 31.9846387 sac
RG 33.21
oW &3 . 800 usec
DE 6.50 usec
TE 2098.1 K
Di 1.00000000 =ac
C.R=15.1% ol *
=—==—==== CHAHHEL fl1 =—=——==—=
OH O Mocl 1H
o Pl 14. 49 usac
= FLW1 13. 00199986 W
C.R=6.7% O/\ sFOl 400.1324710 Muz
OH O FZ - Probessing parametars
D 5L E5536E
N BF 400.1300165 HH=
O W EM
538 a
LB 0.30 Hz
GB a
FC 1.0D0
| .
11 10 0 6 5 4 3 2 1 0 ppm

1.00
373
032
360
823~
104" =~
103~
959
15.35
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The NMR of preliminary mechanistic study (intermolecular)
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Carrant Data Paramatars
HAME Y¥YL-2-T7
X FERD 10
PROCH 1
FZ — h.!:l.'uls Eicm Fﬂrll'ﬂl‘.ﬂrE
Daiba_ 201 LE
Tima "'2 5E
IHETEUM spackt
PROEHD E mm FREED ES-
POLEROG =g
TD BSE3E
S0IWENT CDCL3
NE 1E
ns ¢ 2
SWH BZ23. 85 H=x
C.R=12.4% C.R=49.8% FIDRES 0.125482 Hz
AQ 3.96463287 =ac
AC B3.51
oW E0. BO0 usac
DE 6.50 usac
IE Z¥H.1 K
ol 1.000:00000 =ac
T00 1
e . CHRKIHEL Tl o o o o
NOCL
Pl l-l.-l'i usac
PLWL 13. 0019998 W
SFDl 400, 1324700 MHI
FZ — Proassing parammtars
81 BSE3IE
LJ 400. 1300101 HHz
WO M
HEE o
LB 0.30 H=x
[==] o
PC 1.00
_..JIL | v, J]
I 1 1 1 1 1 I 1 1
b 5 4 3 z 1 il pPPm
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