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General procedure:

For symmetric diarylsulfones: K,S,0g (0.2 mmol, 54 mg), tetrabutylammonium
hydrogen sulfate (0.1eq, 6.8mg), DCE 0.3 ml, arene( 5.0eq) and TFAA (11leq, 0.3 ml)
were added into a 10 ml sealed tube followed by adding TfOH (4.0 eq, 71 ul). The
mixture was stirred at R.T or higher temperature for about 6 h. Then extract with
dichloromethane (DCM) and wash it by water. The organic phase was purified by flash
column chromatography to give the desired product.

For unsymmetric diarylsulfones: K,S;0g (0.2 mmol, 54 mg), tetrabutylammonium
hydrogen sulfate (0.1eq, 6.8mg), DCE 0.3 ml, one of arenes (2.0 eq) and TfOH (4.0 eq,
71 ul) were added into a 10 ml sealed tube. After stirring at proper temperature for about
4 h, the other arene (3.0 eq) and TFAA (11eq, 0.3 ml) were added. The reaction was
continued for another 4 h. Then extract with DCM and wash it by water. The organic
phase was purified by flash column chromatography to give the desired product.

Mechanism study:

SO;H
© TfOH 4.0eq, K»S,04 1.0eq @/ 3 Equation 1
DCE, 80°C, 5h
5.0eq 39%
o_ 0
©/803H ©/ TfOH 4.0eq, TFAA 11.0.eq s 0’
+

BuN,*HSO,4 0.1eq, DCE 0.3ml ©/ \©\+ ©/ Equation 2

1.0eq 3.0eq 60 C, 4h 54% 41%

0} o_ .0

=g

o)
SO;H TfOH 4.0eq, TFAA 11.0.eq Ny’ S
+ N Equation 3
BUN,"HSO," 0.1eq, DCE 0.3ml +
K,S,05 1.0 eq, 60 ‘C, 4h

1.0eq 3.0eq 16% 28%

Equation 1: K,S,0g (0.2 mmol, 54 mg), DCE 0.3 ml, benzene (5 eq, 90 ul) and TfOH (5.0
eq, 90ul) were added into a 10 ml sealed tube. After stirring at 80 “C for 5 h, the mixture
was transferred into a 50ml round-bottom flask to remove the solvent. Add CH;COOK (0.2mmol)
into the residual as an internal standard and dissolve with D,0. The yield is 39% by NMR.

Equation 2: Benzenesulfonic acid (0.2mmol, 32mg), tetrabutylammonium hydrogen
sulfate (0.1eq, 6.8mg), DCE 0.3 ml, toluene (3 eq, 48 ul), TFOH (4.0 eq, 72ul) and TFAA
(11.0eq, 0.3ml) were added into a 10 ml sealed tube. After stirring at 60 ‘C for 4 h, the
mixture was extracted with DCM and washed with water. After removing the solvent, add
4-nitrobenzaldehyde (0.1mmol) into the residual as an internal standard and dissolve with CDCls.
The yield of 24 and its region isomer were 54% and is 41% respectively by NMR.

Equation 3: Benzenesulfonic acid (0.2mmol, 32mg), K;S,;0g (1.0eq, 54 mg), tetrabutyl-
ammonium hydrogen sulfate (0.1eq, 6.8mg), DCE 0.3 ml, toluene (3 eq, 48 ul), TfOH
(4.0 eq, 72ul) and TFAA (11.0eq, 0.3ml) were added into a 10 ml sealed tube. After
stirring at 60 °‘C for 4 h, the mixture was extracted with DCM and washed with water. After
removing the solvent, add 4-nitrobenzaldehyde (0.1mmol) into the residual as an internal standard
and dissolve with CDClIs. The yield calculated based on benzenesulfonic acid of 24 and 3 were
16% and 28% respectively by NMR.
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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.
The melting points were measured on WRS-1B from Shanghai INESA Physico Optical Instrument
Co., Ltd. The *H NMR and *C NMR spectra were recorded on a Bruker AVANCE" 400 MHz
spectrometer in CDCl; or de-DMSO 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 Waters AQUITY UPLC™/MS. Most reactions were carried out in sealed
tube with Teflon cap or round-bottom flask. 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
BUCHTI’s Rotavapor R-3.

Preparation of substrates

Some substrates were prepared from simple arenes with simple reactions:

H
NHz  TFAA, E3N N\[(CF3
oy i

To a 100 ml round-bottom flask, was added aniline(20mmol,1.8ml), triethylamine(1.0eq, 2.8ml)
and DCM 40 ml. TFAA (1.0eq, 2.8ml) was added dropwise to the mixture over 30min at ice bath.
Then warm to room temperature and stir for about 4 hours. The mixture was washed by water and
purified by column chromatography (Hexane : EtOAc = 5: 1 to 1:1) to get the desired product
3.6g (1.Y=95 %). It matched with the reported spectrum?®.

o o)
/©)J\OH Etl,K,CO3 Moa
—_—
eO DMF MeO

To a 100 ml round-bottom flask, was added 4-methoxybenzoic acid (10 mmol, 1.52 g), K,CO4
(1.0 eq, 1.4 g), iodoethane(1.5 eq, 1.7 ml) and DMF 20 ml. The mixture was stirred at 50 C
overnight. Then exacted with DCM, washed by water and purified by column chromatography
(Hexane : EtOAc = 10:1) to get the desired product 1.6g (1.Y=90 %). It matched with the reported
spectrum’.

/

TfOH TFAA N
Q W

To a 50 ml round-bottom flask, was added 1-methyl-1H-pyrrole (20mmol,1.8ml), TFAA(1.0eq,
2.8ml) and DCM 20 ml. TfOH (1.0eq, 1.8ml) was added dropwise to the mixture over 30min at
ice bath. Then warm to room temperature and stir for about 6 hours. The mixture was washed by
water and purified by column chromatography (Hexane : EtOAc = 15:1) to get the desired product
29 (1.Y=65%). It matched with the reported spectrum®.

O
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Sulfonyldibenzene(2): K,S,0g (0.2 mmol, 54 mg) and NBu,".HSO,4 (0.02 mmol, 6.8 mg) was
added into a 10ml sealed tube charged with a magnetic bar, following that, DCE (0.3 ml), benzene
(1.0 mmol, 90 ul), TFAA (2.2 mmol, 306 ul) and TfOH (0.8 mmol, 71 ul) was added, the reaction
was carried out at 80 ‘C for 6 h. After observing an obvious product spot on the TLC (Hexane :
EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution, extract three times
with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was removed under
reduced pressure. The residual was purified by column chromatography (Hexane : EtOAc=15: 1)
to get 71mg product, which is a kind of white solid giving 81% yield. "H-NMR (400 MHz, CDCl5)
8 (ppm) 7.94 (d, J = 7.72 Hz, 4H ), 7.54 — 7.46 (m, 6H); *C-NMR (100 MHz, CDCl3) & (ppm)

141.59, 133.24, 129.31, 127.63; LRMS (ESI) calcd for C1,H1:0,S [M+H]": 219.04, found 218.97.
m.p. 124.0-124.2 <.

0.0

oo
4,4'-sulfonylbis(methylbenzene)(3): K;S,0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02
mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following that,
DCE (0.3ml), toluene (1.0 mmol, 100ul), TFAA (2.2 mmol, 300 ul) and TfOH (0.8 mmol, 71 ul)
was added, the reaction was carried out at 60 C for 7 h. After observing an obvious product spot
on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO, which
was removed under reduced pressure. The residual was purified by column chromatography
(Hexane : EtOAc = 10 : 1) to get 69 mg 4,4"-sulfonylbis(methylbenzene) which is a kind of
white solid with 71% yield. "H-NMR (400 MHz, CDCls) & (ppm) 7.80 (d, J = 7.96 Hz, 4H), 7.25
(d, J = 7.72 Hz, 4H), 2.35(s, 6H); *C-NMR (100 MHz, CDCl3) & (ppm) 143.92, 139.03, 129.83,

127.48, 21.48. LRMS (ESI) calcd for Cy4Hi50,S [M+H]": 247.07, found 247.18.
m.p.150.8-153.7 <C.

0. .,0
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4,4'-sulfonylbis(ethylbenzene)(4): K;S;0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02 mmol,
6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following that, DCE
(0.3ml), ethylbenzene (1.0 mmol, 123ul), TFAA (2.2 mmol, 300 ul) and TfOH (0.8 mmol, 71 ul)
was added, the reaction was carried out at 60 “C for 6 h. After observing an obvious product spot
on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which
was removed under reduced pressure. The residual was purified by column chromatography
(Hexane : EtOAc = 10 : 1) to get 103 mg 4,4"-sulfonylbis(ethylbenzene) which is a kind of
white solid with 87% yield. "H-NMR (400 MHz, CDCl3) & (ppm) 7.84 (d, J = 8.12 Hz, 4H), 7.30
(d, J = 8.08 Hz, 4H), 2.67(q, J = 7.52 Hz, 4H), 1.22(t, J = 7.60 Hz, 6H); *C-NMR (100 MHz,
CDCly) 6 (ppm) 150.14, 139.33, 128.82, 127.80, 28.93, 15.19. LRMS (ESI) calcd for CysH190,S
[M+H]": 275.10, found 275.20. m.p.90.4-90.6 C.
If the condition was instead as follow, the isolated yield is 75%.

K,S,05 0.25eq, TFAA 2.8 eq AP
TfOH 1.0eq, NBu,*.HSO, 2.5 % \/©/ \©\/
DCE 0.3ml, 60 °C, 9.5 h

0.8 mmol/1.0eq g 1.Y=75%

O
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4,4'-sulfonyldibiphenyl(5): K;S,05 (0.3 mmol, 82 mg) and NBu,".HSO,4 (0.03 mmol, 10 mg)
was added into a 10ml sealed tube charged with a magnetic bar, following that, DCE (0.3ml),
biphenyl (1.5 mmol, 232mg), TFAA (2.7 mmol, 250 ul) and TfOH (1.3 mmol, 117 ul) was added,
the reaction was carried out at 80 °C for 7 h. After observing an obvious product spot on the TLC

(Hexane : EtOAc = 4 : 1 as the eluent) , the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc = 4 : 1) to get 222 mg 4,4'-sulfonyldibiphenyl which is a kind of white solid with 98%
yield. *H-NMR (400 MHz, CDCl3) & (ppm) 8.03 (d, J = 8.28 Hz, 4H), 7.71 (d, J = 8.24 Hz, 4H),
7.56 (d, J = 7.12 Hz, 4H), 7.47 — 7.40 (m, 6H); *C-NMR (100 MHz, CDCls) § (ppm) 138.67,
136.02, 134.49, 134.11, 132.54, 129.88, 20.09, 19.54; LRMS (ESI) calcd for C,4H150,S [M+H]":
371.10, found 371.19. m.p.211.2-214.5 <C.

4,4'-sulfonylbis(fluorobenzene)(6): K,S,0g (0.3 mmol, 82 mg) and NBu, .HSO, (0.03
mmol, 10 mg) was added into a 10ml sealed tube charged with a magnetic bar, following that,
DCE (0.3ml), fluorobenzene(500ul), Tf,O (400 ul) and TfOH (0.6 mmol, 52 ul) was added, the
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reaction was carried out at 80 ‘C for 11 h. After observing an obvious product spot on the TLC

(Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc =20: 1) to get 137 mg 4,4'-sulfonylbis(fluorobenzene) which is a kind of white solid with
90% yield. *H-NMR (400 MHz, CDCl;) & (ppm) 7.97 (dd, J = 8.80 Hz, J = 5.08 Hz, 4H), 7.19 (t,
J = 8.48Hz, 4H); *C-NMR (100 MHz, CDCls) & (ppm) 164.47 (d, J = 254.51 Hz), 137.59 (d, J =
3.13 Hz), 130.44 (d, J = 9.54 Hz), 116.70 (d, J = 22,59 Hz) The spectrum data is in accordance
with literature reported . m.p.93.0-96.9 <C.

4,4'-sulfonylbis(chlorobenzene)(7): K,S,0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02
mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following that,
DCE (0.3ml), chlorobenzene(1.0 mmol, 100ul), TFAA (2.2 mmol, 300 ul) and TfOH (0.8 mmol,
71 ul) was added, the reaction was carried out at 85 ‘C for 6 h. After observing an obvious
product spot on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by
brine solution, extract three times with DCM. Collect the organic phase to dry over anhydrous
Na,SO, which was removed under reduced pressure. The residual was purified by column
chromatography (Hexane : EtOAc = 10 : 1) to get 92 mg 4,4'-sulfonylbis(chlorobenzene) which is
a kind of white solid with 73% yield. "H-NMR (400 MHz, CDCl5) & (ppm) 7.77 (d, J = 8.40 Hz,
4H), 7.37 (d, J = 8.40 Hz, 4H); *C-NMR (100 MHz, CDCls) & (ppm) 140.19, 139.77, 129.78,
129.16; The spectrum data is in accordance with literature reported ™. m.p.138.8-142.1 <.

0.0

\\S//
Br- : : Br

4,4'-sulfonylbis(bromobenzene)(8): K,S,0g (5 mmol, 1.35 g) and NBu,".HSO, (0.3 mmol,
85 mg) was added into a 100ml sealed tube charged with a magnetic bar, following that,
bromobenzene(30 mmol, 3.2 ml), TFAA (40 mmol, 5.6 ml) and TfOH (25 mmol, 2.2 ml) was
added, the reaction was carried out at 85 °C for 8h. After observing an obvious product spot on
the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO, which
was removed under reduced pressure. The residual was declorization by activated carbon in
acetone after column chromatography ( Hexane : EtOAc = 10 : 1) to get 3.8 ¢
4,4'-sulfonylbis(bromobenzene) which is a kind of white solid with 98% yield. *H-NMR (400
MHz, CDCl3) & (ppm) 7.77 (d, J = 8.64 Hz, 4H), 7.64 (d, J = 8.56 Hz, 4H); *C-NMR (100 MHz,
CDCly) & (ppm) 140.33, 132.88, 129.29, 128.93; The spectrum data is in accordance with
literature reported . m.p.155.7-158.1 <C.
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1,1'-(5,5"-sulfonylbis(1-methyl-1H-pyrrole-5,2-diyl))bis(2,2,2-trifluoroethanone)(
9): K;S,05(0.24 mmol, 65 mg) and NBu,".HSO, (0.024 mmol, 8.2 mg) was added into a 10ml
sealed tube charged with a magnetic bar, following that, DCE (0.3ml),
2,2,2-trifluoro-1-(1-methyl-1H-pyrrol-2- yl)ethanone (1.2 mmol, 220mg), TFAA (2.64 mmol, 367
ul) and TfOH (0.96 mmol, 85 ul) was added, the reaction was carried out at 60 ‘C for 5 h. After
observing an obvious product spot on the TLC(Hexane : EtOAc =5 : 1 as the eluent), the reaction
was quenched by brine solution, extract three times with DCM. Collect the organic phase to dry
over anhydrous Na,SO,4 which was removed under reduced pressure. The residual was purified by
column chromatography (Hexane : EtOAc=5:1) toget 123 mg 1,1'-(5,5'-sulfonylbis(1-methyl-
1H-pyrrole-5,2-diyl)) bis(2,2,2-trifluoroethanone) which is a kind of white solid with 61% yield.
'H-NMR (400 MHz, CDCl5) & (ppm) 7.56(s, 2H), 7.449(s, 2H), 4.00(s, 6H); *C-NMR (100 MHz,
CDCls) & (ppm) 171.33(q, J = 36.62 Hz), 134.44, 127.43, 125.69, 121.57(q, J = 4.09 Hz),
116.39(q, J = 288.44 Hz), 38.93. LRMS (ESI) calcd for Ci4H1:FsN,0,S [M+H]": 417.03, found
417.03. m.p.193.7-195.4 <C.

0]

\\S//O
o) [ j T j o)
F3CJ\N N)J\CF3
H H

N,N*-(4,4'-sulfonylbis(4,1-phenylene))bis(2,2,2-trifluoroacetamide)(10): KS,0s
(0.2 mmol, 54 mg) and NBu,".HSO4 (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube
charged with a magnetic bar, following that, DCE (0.3ml), 2,2,2-trifluoro-N-phenylacetamide (1.0
mmol, 190mg), TFAA (2.2 mmol, 300 ul) and TfOH (0.8 mmol, 71 ul) was added, the reaction
was carried out at 80 ‘C for 6 h. After observing an obvious product spot on the TLC (Hexane :
EtOAc =5 : 1 as the eluent) , the reaction was quenched by brine solution, extract three times with
DCM. Collect the organic phase to dry over anhydrous Na,SO, which was removed under
reduced pressure. The residual was purified by column chromatography (Hexane : EtOAc=5:1)
to get 109 mg N,N'-(4,4'-sulfonyl bis(4,1-phenylene))bis(2,2,2-trifluoroacetamide) which is a kind
of white solid with 62% yield. "H-NMR (400 MHz, d-DMSO) & (ppm) 11.65(s, 2H), 8.00 (d, J =
8.68 Hz, 4H), 7.91 (d, J = 8.64 Hz, 4H); *C-NMR (100 MHz, d-DMSO) & (ppm) 154.90(q, J =
35.84 Hz), 141.00, 137.39, 128.65, 121.42, 115.50(q, J = 284.66 Hz). LRMS (ESI) calcd for
C1sHgF604S [M-H]: 439.03, found 439.21. m.p.133.4-135.0 <C.

O, ,0

O

4,4'-sulfonylbis(1,2-dimethylbenzene)(11): K;S,0g (0.2 mmol, 54 mg) and NBu,".HSO,
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(0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following
that, DCE (0.3ml), o-xylene (1.0 mmol, 121 ul), TFAA (2.2 mmol, 300 ul) and TfOH (0.8 mmol,
71 ul) was added, the reaction was carried out at 50 ‘C for 7 h. After observing an obvious
product spot on the TLC (Hexane : EtOAc = 4 : 1 as the eluent) , the reaction was quenched by
brine solution, extract three times with DCM. Collect the organic phase to dry over anhydrous
Na,SO, which was removed under reduced pressure. The residual was purified by column
chromatography (Hexane : EtOAc =4 : 1) to get 96 mg 4,4'-sulfonylbis(1,2-dimethylbenzene)
which is a kind of white solid with 88% yield. "H-NMR (400 MHz, CDCl;) 5 (ppm) 7.66 (m, 4H),
7.21 (d, J = 7.80 Hz, 2H), 2.25 (m, 12H) ; *C-NMR (100 MHz, CDCl5) & (ppm) 142.60, 139.27,
137.98, 130.33, 128.22, 125.04, 19.91, 19.81; LRMS (ESI) calcd for Cy5H140,S [M+H]": 275.10,
found 275.10. m.p.153.62-155.6 <C.

0. ,0

A

4,4'-sulfonylbis(1,3-dimethylbenzene)(12): K;S,0s (0.2 mmol, 54 mg) and NBu,".HSO4
(0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following
that, DCE (0.3ml), m-xylene (1.0 mmol, 121 ul), TFAA (2.2 mmol, 300 ul) and TfOH (0.8 mmol,
71 ul) was added, the reaction was carried out at 40 C for 15 h. After observing an obvious
product spot on the TLC (Hexane : EtOAc = 4 : 1 as the eluent) , the reaction was quenched by
brine solution, extract three times with DCM. Collect the organic phase to dry over anhydrous
Na,SO,4, which was removed under reduced pressure. The residual was purified by column
chromatography (Hexane : EtOAc =4 : 1) to get 101 mg 4,4'-sulfonylbis(1,3-dimethylbenzene)
which is a kind of white solid with 92% yield. *H-NMR (400 MHz, CDCl;) & (ppm) 8.05 (d, J =
8.12 Hz, 2H), 7.15 (d, J = 7.92 Hz, 2H), 7.00 (s, 2H), 2.33 (s, 6H), 2.28 (s, 6H) ; **C-NMR (100
MHz, CDCl3) & (ppm) 144.02, 137.38, 136.12, 133.19, 129.71, 126.54, 21.19, 19.79; LRMS (ESI)
calcd for C16H140,S [M+H]": 275.10, found 275.10. m.p.115.6-119.3 <C.

If the condition was instead as follow, the isolated yield is 83%.

K,S,05 0.25eq, TFAA 2.8 eq O\\S/,O
TfOH 1.0eq, NBu,*.HSO,4 2.5 %
DCE 0.3ml, 60 °C, 9.5 h

0.8 mmol/1.0eq Y= 83%

o.,0

N7

2,2"-sulfonylbis(1,4-dimethylbenzene)(13): K,S,0g(0.2 mmol, 54 mg) and NBu,".HSO,
(0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following
that, DCE (0.3ml), p-xylene (1.0 mmol, 121 ul), TFAA (2.2 mmol, 300 ul) and TfOH (0.8 mmol,
71 ul) was added, the reaction was carried out at 50 ‘C for 7 h. After observing an obvious
product spot on the TLC (Hexane : EtOAc = 4 : 1 as the eluent) , the reaction was quenched by

S8



brine solution, extract three times with DCM. Collect the organic phase to dry over anhydrous
Na,SO, which was removed under reduced pressure. The residual was purified by column
chromatography (Hexane : EtOAc =4 : 1) to get 88 mg 2,2'-sulfonylbis(1,4-dimethylbenzene)
which is a kind of white solid with 88% yield. "H-NMR (400 MHz, CDCl5) & (ppm) 8.00 (s, 2H),
7.26 (d, J = 7.56 Hz, 2H), 7.08 (d, J = 7.68 Hz, 2H), 2.39 (s, 6H), 2.67 (s, 6H) ; *C-NMR (100
MHz, CDCl3) & (ppm) 138.67, 136.02, 134.49, 134.11, 132.54, 129.88, 20.09, 19.54; LRMS (ESI)
calcd for C16H190,S [M+H]": 275.10, found 275.14. m.p.143.1-143.4 <C.

MeO ¢ OMe
MeOD/ \QOMe
4,4'-sulfonylbis(1,2-dimethoxybenzene)(14): K,S;0g (0.3 mmol, 82 mg) and
NBu,".HSO, (0.03 mmol, 10 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), 1,2-dimethoxybenzene (1.8 mmol, 230 ul), TFAA (1.8 mmol, 250 ul)
and TfOH (0.6 mmol, 52 ul) was added, the reaction was carried out at room temperature for 7 h.
After observing an obvious product spot on the TLC (Hexane : EtOAc =1 : 1 as the eluent) , the
reaction was quenched by brine solution, extract three times with DCM. Collect the organic phase
to dry over anhydrous Na,SO,4 which was removed under reduced pressure. The residual was
purified by column chromatography ( Hexane : EtOAc = 2 : 1) to get 190 mg
4,4'-sulfonylbis(1,2-dimethoxy benzene) which is a kind of white solid with 95% yield. *H-NMR
(400 MHz, CDCl3) & (ppm) 7.50 (d, J = 8.48 Hz, 2H), 7.34 (s, 2H), 6.88 (d, J = 8.48 Hz, 2H), 3.87
(s, 12H) ; *C-NMR (100 MHz, CDCls) § (ppm) 152.84, 149.25, 133.85, 121.49, 110.85, 109.68,

56.29, 56.21; LRMS (ESI) calcd for CigH1s06S [M+H]": 339.08.10, found 339.10.
m.p.156.1-157.7 <C.

F F

3,3"-sulfonylbis(1-fluoro-2-methylbenzene)(15): K;S,0s (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), 1-fluoro-2-methylbenzene (1.0 mmol, 110ul), TFAA (2.2 mmol, 300
ul) and TfOH (0.8 mmol, 71 ul) was added, the reaction was carried out at 85 ‘C for 6 h. After
observing an obvious product spot on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the
reaction was quenched by brine solution, extract three times with DCM. Collect the organic phase
to dry over anhydrous Na,SO, which was removed under reduced pressure. The residual was
purified by column chromatography ( Hexane : EtOAc = 20 : 1) to get 93 mg
3,3"-sulfonylbis(1-fluoro-2-methyl benzene) which is a kind of white solid with 83% yield.
'H-NMR (400 MHz, CDCl3) & (ppm) 7.81 — 7.77 (m, 4H), 7.11 (t, J = 8.80 Hz, 2H); *C-NMR
(100 MHz, CDCls) & (ppm) 164.03 (d, J = 252.74 Hz), 137.26 (d, J = 3.47 Hz) , 131.21 (d, J =
6.71 Hz), 127.63 (d, J = 9.57 Hz), 126.83 (d, J = 18.55 Hz), 116.14 (d, J = 23.65Hz), 14.55 (d, J =
3.36 Hz). m.p.100.9-103.2 <C.
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diethyl 3,3'-sulfonylbis(4-methoxybenzoate)(16): K,S,0g (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), TFAA(300ul ) and TfOH (1.0 mmol, 90 ul) was added, the reaction
was carried out at 80 ‘C for 4h. After adding ethyl 4-methoxybenzoate (1.0mmol, 163ul), the
reaction was running for another 5h. The reaction was quenched by brine solution, extract three
times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was removed
under reduced pressure. The residual was purified by column chromatography (Hexane : EtOAc =
1:1) toget 123 mg diethyl 3,3'-sulfonylbis(4-methoxybenzoate) which is a kind of white solid
with 78% vyield. "H-NMR (400 MHz, CDCl;) & (ppm) 8.81 (d, J = 2.04 Hz, 2H), 8.22(dd, J =
8.68Hz, J =2.04 Hz, 2H), 6.91(d, J = 8.72 Hz, 2H), 4.38(q, J = 7.12 Hz, 1H), 3.71(s, 2H), 1.39(t,
J = 7.12 Hz 3H),; *C-NMR (100 MHz, CDCls) & (ppm) 165.24, 160.39, 136.83, 133.02, 128.75,
122.92, 111.96, 61.35, 56.42, 14.47. LRMS (ESI) calcd for CyH»30sS [M+H]": 423.10, found
423.44. m.p.182.6-184.2 <C.

Clo, o ¢
cl cl

4,4'-sulfonylbis(1,3-dichloro-2-methylbenzene)(17): K;S,0¢ (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), 1,3-dichloro-2-methylbenzene (1.0 mmol, 128ul), TFAA (2.2 mmol,
300 ul) and TfOH (1.0 mmol, 89 ul) was added, the reaction was carried out at 90 ‘C for 7 h.
After observing an obvious product spot on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the
reaction was quenched by brine solution, extract three times with DCM. Collect the organic phase
to dry over anhydrous Na,SO, which was removed under reduced pressure. The residual was
purified by column chromatography ( Hexane : EtOAc = 20 : 1) to get 92 mg
4,4'-sulfonylbis(1,3-dichloro-2- methylbenzene) which is a kind of white solid with 81% yield.
'H-NMR (400 MHz, CDCl;) & (ppm) 8.24 (d, J = 8.46 Hz, 2H), 7.54 (d, J = 8.64 Hz, 4H), 2.45 (s,
6H); *C-NMR (100 MHz, CDCl5) & (ppm) 141.46, 137.30, 136.63, 133.35, 130.77, 127.70, 17.77.
m.p.165.2-167.6 <C.

N\’
oo
MeS SMe

(sulfonylbis(4,1-phenylene))bis(methylsulfane)(18): K,S,0g (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,

S10



following that, DCE (0.3ml), TFAA (2.2 mmol, 300 ul) and TfOH (0.8 mmol, 71 ul) was added,
the mixture was stirredt at 80 ‘C for 1 h. Add methyl(phenyl)sulfane (1.4 mmol, 165ul) , stir
for another 5 h at 50°C. After observing an obvious product spot on the TLC (Hexane : EtOAc =
5: 1 as the eluent) , the reaction was quenched by brine solution, extract three times with DCM.
Collect the organic phase to dry over anhydrous Na,SO, which was removed under reduced
pressure. The residual was purified by column chromatography (Hexane : EtOAc=8:1) to get
97 mg (sulfonylbis(4,1-phenylene))bis(methylsulfane) which is a kind of white solid with 81%
yield. "H-NMR (400 MHz, CDCls) & (ppm) 7.78 (d, J = 8.12 Hz, 4H), 7.26 (d, J = 8.08 Hz, 4H),
2.47(s, 6H); *C-NMR (100 MHz, CDCl,) & (ppm) 146.98, 137.96, 128.22, 125.98, 15.22. LRMS
(ESI) calcd for C14H140,S3 [M+H]": 311.12, found 311.21. m.p.121.0-123.8 <C.

Ng” N

O
S
MeO OMe MeO

4,4'-sulfonylbis(methoxybenzene)(19a) and  1-methoxy-2-((4-methoxyphenyl)
sulfonyl )benzene(19b): K;S,0g (0.3 mmol, 82 mg) and NBu,".HSO4 (0.03 mmol, 10 mg)
was added into a 10ml sealed tube charged with a magnetic bar, following that, anisole (400 ul),
TFAA (200 ul) and TfOH (0.6 mmol, 52 ul) was added, the reaction was carried out at 50 ‘C for
9 h. After observing obvious product spots on the TLC (Hexane : EtOAc =4 : 1 as the eluent), the
reaction was quenched by brine solution, extract three times with DCM. Collect the organic phase
to dry over anhydrous Na,SO, which was removed under reduced pressure. The residual was
purified by column chromatography (Hexane : EtOAc = 4 : 1) to get 89 mg 4,4'-sulfonylbis
(methoxybenzene) which is a kind of white solid with 53% vyield and 47 mg
1-methoxy-2-((4-methoxyphenyl) sulfonyl )benzene which is also a kind of white solid with 28%
yield at the same time. For 4, 4'-sulfonylbis (methoxybenzene) : *H-NMR (400 MHz, CDCls) §
(ppm) 7.82 (d, J = 8.96 Hz, 4H), 6.92 (d, J = 8.92 Hz, 4H), 3.80 (s, 6H) ; *C-NMR (100 MHz,
CDCl;) & (ppm) 163.14, 133.95, 129.31, 114.48, 55.67; LRMS (ESI) calcd for C14H150,S [M+H]":
279.06, found 279.06. m.p.121.4-1249 <. For 1-methoxy-2-((4-methoxyphenyl)
sulfonyl)benzene : *H-NMR (400 MHz, CDCls) & (ppm) 8.12 (dd, J = 1.68 Hz, J = 7.88 Hz, 1H),
7.90 (d, J = 9.88 Hz, 2H), 7.50 (m, 1H), 7.07 (m, 1H), 7.50 (d, J = 9.84 Hz, 2H), 6.91(m, 1H) ;
BC-NMR (100 MHz, CDCls3) 6 (ppm) 163.29, 156.99, 135.30, 133.13, 130.77, 129.70, 129.66,
120.54, 113.77, 112.51, 55.97, 55.69; LRMS (ESI) calcd for Ci,H1504S [M+H]": 279.06, found
279.06. m.p.122-124.3 <C.

)

o._.,0 (0]
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4,4'-sulfonylbis(2-chloro-1-methylbenzene)(20a) and  2-chloro-4-(4-chloro-3-
methylphenylsulfonyl)-1-methylbenzene(20b): K,S,0s (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), 1-chloro-2-methylbenzene (1.0 mmol, 117 ul), TFAA (300 ul) and
TfOH (0.8 mmol, 71 ul) was added, the reaction was carried out at 70 °C for 6 h. After observing
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obvious product spots on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was
quenched by brine solution, extract three times with DCM. Collect the organic phase to dry over
anhydrous Na,SO, which was removed under reduced pressure. The residual was purified by
column chromatography (Hexane : EtOAc = 20 : 1) to get 59 mg 4,4"-sulfonylbis(2-chloro-
1-methylbenzene) which is a kind of white solid with 47% vyield and 40 mg
2-chloro-4-(4-chloro-3-methyl phenylsulfonyl)-1-methylbenzene which is also a kind of white
solid with 32% yield at the same time. For 4,4"-sulfonylbis (2-chloro-1-methylbenzene) : 'H-NMR
(400 MHz, CDCI3) & (ppm) 7.78 (s, 2H), 7.67 (dd, J = 8.32 Hz, J = 1.60 Hz, 2H), 7.45 (d, J =
8.32 Hz, 2H), 2.41 (s, 6H) ; 13C-NMR (100 MHz, CDCI3) & (ppm) 140.30, 139.81, 138.04,
130.21, 129.88, 126.44, 20.32. m.p.110.9-113.3 <C. For 2-chloro-4-(4-chloro-3-methylphenyl
sulfonyl)-1-methyl benzene : "H-NMR (400 MHz, CDCls) & (ppm) 7.88 (s, 2H) , 7.78(s, 2H),
7.70(m, 4H), 7.46 (d, J = 8.36 Hz, 2H), 7.36 (d, J = 8.00 Hz, 2H), 2.42(s, 3H), 2.41(s, 3H);
BC-NMR (100 MHz, CDCl3) & (ppm) 142.55, 140.51, 140.39, 139.74, 138.09, 135.66, 131.91,
130.25, 129.94, 128.26, 126.50, 125.84, 20.47, 20.35. m.p.105.7-107.3 <C.

O\\S//O O\\S//O id
and
Br Br Br

4,4'-sulfonylbis(1-bromo-3-methylbenzene)(21a) and 2-bromo-1-(4-bromo-2-
methyl phenylsulfonyl)-4-methylbenzene(21b): K,S;0s (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), 1-bromo-3-methylbenzene (121 ul), TFAA (300 ul) and TfOH (0.8
mmol, 71 ul) was added, the reaction was carried out at 80 ‘C for 6 h. After observing obvious
product spots on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by
brine solution, extract three times with DCM. Collect the organic phase to dry over anhydrous
Na,SO,4, which was removed under reduced pressure. The residual was purified by column
chromatography ( Hexane : EtOAc = 20 : 1 ) to get 99 mg
4,4'-sulfonylbis(1-bromo-3-methylbenzene) which is a kind of white solid with 55% yield and 66
mg 2-bromo-1-(4-bromo-2-methyl phenylsulfonyl)-4-methylbenzene which is also a kind of white
solid with 38% yield at the same time. For 4,4'-sulfonylbis (1-bromo-3-methylbenzene)) :
'H-NMR (400 MHz, CDCl5) & (ppm) 8.01 (d, J = 8.44 Hz, 2H), 7.53 (d, J = 8.48 Hz, 2H), 7.39 (s,
2H), 2.29 (s, 6H) ; "*C-NMR (100 MHz, CDCl3) & (ppm) 139.79, 137.66, 135.59, 131.40, 129.54,
128.70, 19.95. m.p.126.9-127.5 <T; For 2-bromo-1-(4-bromo-2-methyl phenylsulfonyl)-4-methyl
benzene : 'H-NMR (400 MHz, CDCls) & (ppm) 8.25 (d, J = 8.12 Hz, 1H), 8.15 (d, J = 8.48 Hz,
1H), 7.53 (d, J = 8.44 Hz, 1H), 7.47 (s, 1H), 7.38 (s, 1H), 7.34 (d, J = 8.12 Hz, 1H), 2.40(s, 3H),
2.28(s, 3H); BC-NMR (100 MHz, CDClz) 6 (ppm) 146.36, 139.65, 137.16, 136.72, 136.17,
135.20, 133.20, 131.99, 129.27, 128.64, 128.47, 120.87, 21.26, 20,00. m.p.101.1-101.8 <C.
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4,4'-sulfonylbis(2-bromo-1-methylbenzene)(22a) and 4,4'-sulfonylbis(1-bromo-2-
methylbenzene)(22b): K,S,0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02 mmol, 6.8 mg) was
added into a 10ml sealed tube charged with a magnetic bar, following that, DCE (0.3ml),
1-bromo-2-methylbenzene (121 ul), TFAA (300 ul) and TfOH (0.8 mmol, 71 ul) was added, the
reaction was carried out at 70 ‘C for 6 h. After observing obvious product spots on the TLC

(Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc = 20: 1) to get 92 mg 4,4'-sulfonylbis(2-bromo-1-methylbenzene) which is a kind of white
solid with 57% yield and 56 mg 4,4'-sulfonylbis(1-bromo-2- methylbenzene) which is also a kind
of white solid with 35% yield at the same time. For 4,4'-sulfonylbis(2-bromo-1-methylbenzene) :
'H-NMR (400 MHz, CDCls) & (ppm) 7.76 (d, J = 1.08 Hz, 2H), 7.65 (d, J = 8.48 Hz, 2H), 7.59
(dd, J = 8.46 Hz , J = 1.58 Hz 2H), 2.43 (s, 6H) ; *C-NMR (100 MHz, CDCls) & (ppm) 140.46,
139.96, 133.57, 131.20, 129.50, 126.41, 29.80. m.p.1112-113.2 <C; For 2-bromo-1-(4-bromo-2-
methyl phenylsulfonyl)-4-methylbenzene : *H-NMR (400 MHz, CDCls) & (ppm) 8.07 (s, 2H) |
7.75 (d, J = 8.00 Hz, 2H), 7.36 (d, J = 7.96 Hz, 2H), 2.44(s, 6H); *C-NMR (100 MHz, CDCl,) &
(ppm) 144.33, 140.30, 131.55, 131.33, 126.41, 125.61, 23.21. m.p.104.5-105.0 <C.

-
Br Br B O
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4,4'-sulfonylbis(3-bromo-1-methoxybenzene)(23a), 2-bromo-1-(4-bromo-2-
methoxy phenylsulfonyl)-4-methoxybenzene(23b) and 4,4'-sulfonylbis(1-bromo-
3-methoxy benzene)(23c): K;S,0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02 mmol, 6.8 mg)
was added into a 10ml sealed tube charged with a magnetic bar, following that, DCE (0.3ml),
1-bromo- 3-methoxybenzene (1.0 mmol, 126 ul), TFAA (300 ul) and TfOH (0.8 mmol, 71 ul) was
added, the reaction was carried out at r.t. for 6 h. After observing obvious product spots on the
TLC(Hexane : EtOAc =10 : 1 as the eluent), the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc = 20 : 1) to get 70 mg 4,4"-sulfonylbis(3-bromo-1-methoxybenzene) which is a kind of
white  solid with  40% vyield, 53 mg 2-bromo-1-(4-bromo-2-methoxyphenyl
sulfonyl)-4-methoxybenzene which is a kind of white solid with 30% yield and 28mg
4,4'-sulfonylbis(1-bromo-3-methoxy which is also a kind of white solid with 16% yield at the
same time. For 4,4'- sulfonylbis(3-bromo-1-methoxybenzene) : "H-NMR (400 MHz, CDCI3) &
(ppm) 8.41 (d, J = 8.92 Hz, 2H), 7.12(d, J = 2.04 Hz, 2H), 6.99 (dd, J = 8.96 Hz, J = 2.04 Hz, 2H),
3.85 (s, 6H); *C-NMR (100 MHz, CDCI3) & (ppm) 163.74, 135.40, 130.93, 121.95, 120.57,
112.59, 56.08; LRMS (ESI) calcd for Ci4H13BroN,0,S [M+H]": 434.88, found 435.03.
m.p.123.5-126.1 <C. For 2-bromo-1-(4-bromo-2-methoxyphenyl sulfonyl)-4-methoxy benzene :
'H-NMR (400 MHz, CDCI3)  (ppm) 8.22 (d, J = 8.92 Hz, 1H), 8.02(d, J = 8.44 Hz, 1H), 7.20(d,
J =9.88 Hz, 1H), 7.03 (d, J = 2.24 Hz, 1H), 6.96 (s, 1H), 6.91(dd, J = 8.92 Hz, J = 2.24 Hz, 1H),
3.79(s, 3H), 3.60(s, 3H); *C-NMR (100 MHz, CDCI3) § (ppm) 163.57, 157.25, 134.42, 133.10,
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131.81, 129.92, 127.17, 123.66, 121.89, 120.25, 116.02, 112.74, 56.41, 56.06. LRMS (ESI) calcd
for C14H13BroN,0,S [M+H]": 434.88, found 435.03. m.p.144.2-145.4 <. For 4,4-sulfonylbis
(1-bromo-3-methoxy) : *H-NMR (400 MHz, CDCI3) & (ppm) 7.92 (d, J = 8.40 Hz, 2H), 7.67 (d, J
= 7.60 Hz, 2H), 6.96 (s, 2H), 3.62 (s, 6H) ; *C-NMR (100 MHz, CDCI3) & (ppm) 157.51, 132.44,
129.66, 127.97, 123.57, 115.98, 56.47. LRMS (ESI) calcd for C14H13Br,N,0,S [M+H]*: 434.88,
found 435.03. m.p.202.6-205.7 <C.

1.1 TfOH, K2$208, NBU4+-HSO4-, DCE O\\ 2
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1-methyl-4-(phenylsulfonyl)benzene(24): K;S,0g (0.2 mmol, 54 mg) and NBu,".HSO,
(0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following
that, DCE (0.3ml), toluene (0.4 mmol, 36ul) and TfOH (0.8 mmol, 71 ul) was added, the reaction
was carried out at 50 ‘C for 5h. Then TFAA(300ul) and benzene (0.6 mmol, 64ul) were added,
stirring for another 5h at 40°C. After observing an obvious product spot on the TLC (Hexane :
EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution, extract three times
with DCM. Collect the organic phase to dry over anhydrous Na,SO, which was removed under
reduced pressure. The residual was purified by column chromatography (Hexane : EtOAc=20: 1)
to get 52 mg 1-methyl-4-(phenylsulfonyl)benzene which is a kind of white solid with 56% vyield.
'H-NMR (400 MHz, CDCl3) & (ppm) 7.92 (d, J = 7.72Hz, 2H), 7.36(d, J = 7.60Hz, 2H), 7.50(m,
3H), 7.28(d, J = 7.76 Hz, 2H), 2.37(s, 3H); *C-NMR (100 MHz, CDCls) & (ppm) 144.23,
142.03,138.69, 133.06, 129.97, 129.33, 127.67, 127.57, 21.58. LRMS (ESI) calcd for Cy3H130,S
[M+H]": 233.06, found 233.24. m.p.104.4-108.7 C.

s
1-fluoro-4-(phenylsulfonyl)benzene(25): K,S,0s (0.2 mmol, 54 mg) and NBu, .HSO,
(0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following
that, DCE (0.3ml), benzene (0.4 mmol, 36ul) and TfOH (0.8 mmol, 71 ul) was added, the reaction
was carried out at 80 ‘C for 5h. Then TFAA(300ul) and fluorobenzene (0.6 mmol, 64ul) were
added, stirring for another 5h at 80°C. After observing an obvious product spot on the TLC
(Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was

removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc=20:1) to get 67 mg 1-fluoro-4-(phenylsulfonyl)benzene which is a kind of white solid

o.,0
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with 71% yield. "H-NMR (400 MHz, CDCl3) & (ppm) 7.94 — 7.92 (m, 4H), 7.36(t, J = 7.36Hz,
1H), 7.51(t, J = 7.20 Hz, 2H), 7.17(t, J = 8.24 Hz, 2H); *C-NMR (100 MHz, CDCls) 5 (ppm)
165.56(d, Jc.r = 254.36 Hz), 141.59, 137.85(d, Jc.r = 3.07 Hz), 133.44, 130.58(d, Jc.r = 9.51 Hz),
129.49, 127.68, 116.71(d, Jc.r = 22.56 Hz). The spectrum data is in accordance with literature
reported ). m.p.112.1-112.4 <C.

If the condition was instead as follow, the isolated yield is 70%.

1.1 K,S,04 0.5eq, TFOH 2.0eq,
NBu,*.HSO, 5 %, DCE 0.3ml ONpe;

o = sao!
F F

0.4 mmol/1.0eq 1.2 TFAA 5.5eq ©/1.0eq 1.Y=70%(versus 71% originally)
80°C,12h

0

\\S//O
SRS
1-chloro-4-(phenylsulfonyl)benzene(26): K,S,0g (0.2 mmol, 54 mg) and NBu,".HSO,
(0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following
that, DCE (0.3ml), benzene (0.4 mmol, 36ul) and TfOH (1.6 mmol, 138 ul) was added, the
reaction was carried out at 80 °C for 6h. Then TFAA(300ul) and chlorobenzene (0.6 mmol, 62ul)
were added, stirring for another 10h at 80°C. After observing an obvious product spot on the TLC
(Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc=20:1) toget55 mg 1-chloro-4-(phenylsulfonyl)benzene which is a kind of white solid
with 60% yield. "H-NMR (400 MHz, CDCl3) & (ppm) 7.92 (d, J = 8.00 Hz, 2H), 7.87(d, J =
8.24Hz, 2H), 7.57(t, J = 7.24 Hz, 1H), 7.52 — 7.45(m, 4H); *C-NMR (100 MHz, CDCls) & (ppm)
141.31, 140.26, 139.98, 133.54, 129.71, 129.52, 129.22, 127.54. The spectrum data is in

accordance with literature reported 1! m.p.155.1-158.0 <C.
If the condition was instead as follow, the isolated yield is 66%.

1.1 K»S,0g 0.5eq, TFOH 2.0eq,
NBu,*.HSO, 5 %, DCE 0.3ml ONP®

O e spel
Cl cl

0.4 mmol/1.0eq 1.2 TFAA 5.5eq ©/1_Oeq I.Y= 66%(versus 66% originally)
80°C,12h
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1-bromo-4-(phenylsulfonyl)benzene(27): K;S,0s (0.2 mmol, 54 mg) and NBu, .HSO,
(0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following
that, DCE (0.3ml), benzene (0.4 mmol, 36ul) and TfOH (1.6 mmol, 138 ul) was added, the
reaction was carried out at 80 ‘C for 6h. Then TFAA(300ul) and bromobenzene (0.6 mmol, 63ul)
were added ,stirring for another 10h at 80°C. After observing an obvious product spot on the TLC
(Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc=20:1) to get 84 mg 1-bromo-4-(phenylsulfonyl)benzene which is a kind of white solid
with 71% yield. "H-NMR (400 MHz, CDCl3) & (ppm) 7.92 (d, J = 7.76 Hz, 2H), 7.89(d, J =
7.52Hz, 2H), 7.62 (d, J = 6.76 Hz, 2H), 7.56(t, J = 6.48 Hz, 1H), 7.53(d, J = 6.80 Hz, 2H);
BC-NMR (100 MHz, CDCl3) § (ppm) 141.24, 140.79, 133.58, 132.71, 129.54, 129.30, 128.55,
127.75. The spectrum data is in accordance with literature reported ©!. m.p.108.0-1110.1 <C.
If the condition was instead as follow, the isolated yield is 75%.

1.1 K»S,0g 0.5eq, TFOH 2.0eq,
NBu,*.HSO, 5 %, DCE 0.3ml o, 0O

(- L
Br Br

0.4 mmol/1.0eq 1.2 TFAA 5.5eq ©/1_0eq 1.Y=75%(versus 71% originally)
80 °C,12h

o
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1,2-dimethoxy-4-(phenylsulfonyl)benzene(28): K,S,0s (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), benzene (0.4 mmol, 36ul) and TfOH (0.8 mmol, 71 ul) was added,
the reaction was carried out at 80 ‘C overnight. Then TFAA(300ul) and 1,2-dimethoxybenzene
(0.6 mmol, 76ul) were added ,stirring for another 5h at room temperature. After observing an
obvious product spot on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was
quenched by brine solution, extract three times with DCM. Collect the organic phase to dry over
anhydrous Na,SO,4, which was removed under reduced pressure. The residual was purified by
column chromatography ( Hexane : EtOAc = 10 : 1) to get 70 mg 1,2-dimethoxy
-4-(phenylsulfonyl)benzene which is a kind of white solid with 63% vyield. "H-NMR (400 MHz,
CDCls) & (ppm) 7.90 (d, J = 7.44 Hz, 2H), 7.56 — 7.45 (m, 4H), 7.37(s, 1H), 6.91(d, J = 8.48 Hz,
1H), 3.89(s, 6H); *C-NMR (100 MHz, CDClg) & (ppm) 153.16, 149.38, 142.37, 133.19, 132.97,

129.30, 127.34, 122.02, 110.98, 110.04, 56.35, 56.29. LRMS (ESI) calcd for C14H150,S [M+H]":
279.06, found 278.96. m.p.114.8-115.7 <C.
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1,2-dimethyl-4-(phenylsulfonyl)benzene(29): K,S,0s (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), benzene (0.6 mmol, 54ul) and TfOH (1.6 mmol, 138 ul) was added,
the reaction was carried out at 85 ‘C for 6h. Then TFAA(300ul) and 1,2-dimethylbenzene (0.4
mmol, 49ul) were added ,stirring for another 3h at 40°C. After observing an obvious product spot
on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which
was removed under reduced pressure. The residual was purified by column chromatography

(Hexane : EtOAc = 10 : 1) to get 75 mg 1,2-dimethyl-4-(phenylsulfonyl)benzene which is a
kind of white solid with 76% yield. "H-NMR (400 MHz, CDCls) & (ppm) 7.93 (d, J = 7.00 Hz,
2H), 7.69 — 7.66 (m, 2H), 7.53—7.51 (m, 3H), 7.24(d, J = 7.44 Hz, 2H), 2.28(s, 6H); *C-NMR
(100 MHz, CDCl3) & (ppm) 143.01, 142.16, 138.77, 138.18, 133.01, 130.48, 129.27, 128.48,
127.52, 125.31, 20.03, 19.90. LRMS (ESI) calcd for C14H150,S [M+H]": 247.07, found 247.01.

m.p.107.8-111.2 <C.
~
o 0 9
SRl
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2,4-dimethoxy-1-(phenylsulfonyl)benzene(30): K,S,0s (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), benzene (0.4 mmol, 36ul) and TfOH (0.8 mmol, 71 ul) was added,
the reaction was carried out at 80 ‘C overnight. Then TFAA(300ul) and 1,3-dimethoxybenzene
(0.6 mmol, 76ul) were added ,stirring for another 5h at room temperature. After observing an
obvious product spot on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was
quenched by brine solution, extract three times with DCM. Collect the organic phase to dry over
anhydrous Na,SO,4, which was removed under reduced pressure. The residual was purified by
column chromatography ( Hexane : EtOAc = 10 : 1) to get 59 mg 2,4-dimethoxy
-1-(phenylsulfonyl)benzene which is a kind of white solid with 53% yield. *H-NMR (400 MHz,
CDCl3) & (ppm) 8.06 (d, J = 8.80 Hz, 1H), 7.92 (d, J = 7.92 Hz, 2H), 7.52(t, J = 7.40 Hz, 1H),
7.45(t, J = 7.12 Hz, 2H), 6.57(d, J = 7.92 Hz, 2H), 6.37(s, 1H), 3.82(s, 3H), 3.71(s, 3H); *C-NMR
(100 MHz, CDCI3) & (ppm) 165.75, 158.75, 142.22, 132.71, 131.81, 128.54, 128.16, 121.43,
104.77, 99.55, 55.94, 55.84. LRMS (ESI) calcd for C14H;50,S [M+H]": 279.06, found 278.96.
m.p.118.3-118.9 <C.

1-chloro-4-tosylbenzene(31): K;S,0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02 mmol, 6.8
mg) was added into a 10ml sealed tube charged with a magnetic bar, following that, DCE (0.3ml),
toluene (0.4 mmol, 43ul) and TfOH (1.6 mmol, 138 ul) was added, the reaction was carried out at
50 C for 4h. Then TFAA(300ul) and chlorobenzene (0.6 mmol, 62ul) were added ,stirring for
another 3h at 70°C. After observing an obvious product spot on the TLC (Hexane : EtOAc=10:1
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as the eluent), the reaction was quenched by brine solution, extract three times with DCM. Collect
the organic phase to dry over anhydrous Na,SO,4 which was removed under reduced pressure. The
residual was purified by column chromatography (Hexane : EtOAc = 10 : 1) to get 71 mg
1-chloro-4-tosylbenzene which is a kind of white solid with 66% yield. *H-NMR (400 MHz,
CDCl3) 8 (ppm) 7.85 (d, J = 8.32 Hz, 2H), 7.80 (d, J = 8.00 Hz, 2H), 7.44 (d, J = 8.32 Hz, 2H),
7.29(d, J = 8.00 Hz, 2H), 2.39(s, 3H); *C-NMR (100 MHz, CDCls) & (ppm) 144.60, 140.66,
139.72, 138.34, 130.13, 129.62, 129.06, 127.79. The spectrum data is in accordance with literature
reported ™. m.p.119.1-120.0 <C.

0.0

\\S//
2,4-dimethyl-1-tosylbenzene(32): K;S,0s (0.2 mmol, 54 mg) and NBu,".HSO, (0.02 mmol,
6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following that, DCE
(0.3ml), toluene (0.4 mmol, 43ul) and TfOH (1.1 mmol, 100 ul) was added, the reaction was
carried out at 50 ‘C for 6h. Then TFAA(300ul) and 1,3-dimethylbenzene (0.6 mmol, 62ul) were
added ,stirring overnight at room temperature.. After observing an obvious product spot on the
TLC(Hexane : EtOAc =10 : 1 as the eluent), the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc=10:1) to get 80 mg 2,4-dimethyl-1-tosylbenzene which is a kind of white solid with 77%
yield. *H-NMR (400 MHz, CDCl3) & (ppm) 8.07 (d, J = 8.08 Hz, 1H), 7.43 (d, J = 8.16 Hz, 2H),
7.26 (d, J = 7.96 Hz, 2H), 7.16(d, J = 8.04 Hz, 1H), 7.02(s, 1H ), 2.40(s, 3H), 2.38(s, 3H),
2.34(s,3H); *C-NMR (100 MHz, CDCls) & (ppm) 144.32, 143.79, 138.76, 137.73, 136.34, 133.40,

129.64, 129.51, 127.63, 127.08, 21.58, 21.35, 20.13. LRMS (ESI) calcd for Cy5H170,S [M+H]":
261.09, found 261.17. m.p.46.1-48.2<T.

O

1,2-dimethyl-4-tosylbenzene(33): K,S,0g (0.2 mmol, 54 mg) and NBu,".HSO,4 (0.02 mmol,
6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following that, DCE
(0.3ml), toluene (0.4 mmol, 43ul) and TfOH (1.6 mmol, 138 ul) was added, the reaction was
carried out at 60 ‘C for 4h. Then TFAA(300ul) and 1,2-dimethylbenzene (0.6 mmol, 64ul) were
added ,stirring for another 4h at room temperature.. After observing an obvious product spot on
the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO, which
was removed under reduced pressure. The residual was purified by column chromatography

(Hexane : EtOAc =10: 1) to get 84 mg 1,2-dimethyl-4-tosylbenzene which is a kind of white
solid with 81% yield. "H-NMR (400 MHz, CDCls) & (ppm) 7.80 (d, J = 8.16 Hz, 2H), 7.67 (s, 1H),
7.65 (d, J = 8.04 Hz, 1H), 7.27(d, J = 8.00 Hz, 2H), 7.23(d, J = 7.84 Hz, 1H ), 2.38(s, 3H),
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2.27(s,6H); *C-NMR (100 MHz, CDCls) & (ppm) 143.92, 142.76, 139.32, 139.26, 138.11, 130.44,
129.92, 128.39, 127.63, 125.19, 21.63, 20.02, 19.91. LRMS (ESI) calcd for C15H17,0,S [M+H]":
261.09, found 261.17. m.p.121.2-123.0C,

\\S//
1,4-dimethyl-2-tosylbenzene(34): K;S,0g(0.2 mmol, 54 mg) and NBu,".HSO, (0.02 mmol,
6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following that, DCE
(0.3ml), toluene (0.4 mmol, 43ul) and TfOH (1.6 mmol, 138 ul) was added, the reaction was
carried out at 60 ‘C for 4h. Then TFAA(300ul) and 1,4-dimethylbenzene (0.6 mmol, 74ul) were
added ,stirring overnight at room temperature.. After observing an obvious product spot on the
TLC(Hexane : EtOAc =10 : 1 as the eluent), the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc=10:1) toget61 mg 1,4-dimethyl-2-tosylbenzene which is a kind of white solid with 58%
yield. *H-NMR (400 MHz, CDCls) & (ppm) 8.02 (s, 1H), 7.73 (d, J = 8.12 Hz, 2H), 7.28 — 7.24 (m,
3H), 7.08(d, J = 7.68 Hz, 1H), 2.40(s, 3H), 2.37(s, 6H); *C-NMR (100 MHz, CDCls) & (ppm)

143.89, 138.80, 138.57, 136.42, 134.72, 134.23, 132.63, 129.66, 129.61, 127.69, 21.59, 20.93,
19.73. LRMS (ESI) calcd for Cy5H170,S [M+H]": 261.09, found 261.17. m.p.104.0-105.7<C.

o.,0
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1,2-dimethoxy-4-tosylbenzene(35): K;S,0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02
mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following that,
DCE (0.3ml), toluene(0.4 mmol, 43ul) and TfOH (1.6 mmol, 138 ul) was added, the reaction was
carried out at 60 ‘C for 4h. Then TFAA(300ul) and 1,2-dimethoxybenzene (0.6 mmol, 76ul)
were added ,stirring for another 4h at room temperature. After observing an obvious product spot
on the TLC (Hexane : EtOAc =5 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO, which
was removed under reduced pressure. The residual was purified by column chromatography

(Hexane : EtOAc=10:1) to get 77 mg 1,2-dimethoxy-4-tosylbenzene which is a kind of white
solid with 66% yield. *H-NMR (400 MHz, CDCl5) § (ppm) 7.81 (d, J = 7.80 Hz, 2H), 7.55 (d, J =
8.24 Hz, 1H), 7.38(s, 1H), 7.28(d, J = 7.68 Hz, 2H), 6.92(d, J = 7.68 Hz, 1H), 3.90(s, 6H), 2.38(s,
3H); *C-NMR (100 MHz, CDCls) & (ppm) 152.97, 149.30, 143.86, 139.39, 133.58, 129.90,
127.36, 121.76, 110.92, 109.88, 56.29, 56.24, 21.56. LRMS (ESI) calcd for CysH1704S [M+H]":
293.08, found 293.16. m.p.127.2-130.6<C.

S19



~

o, 0 ¢
: g’ i
o\

1,4-dimethoxy-2-tosylbenzene(36): K;S,0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02
mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar, following that,
DCE (0.3ml), toluene(0.4 mmol, 43ul) and TfOH (1.6 mmol, 138 ul) was added, the reaction was
carried out at 60 ‘C for 4h. Then TFAA(300ul) and 1,4-dimethoxybenzene (0.6 mmol, 83mg)
were added ,stirring for another 4h at room temperature. After observing an obvious product spot
on the TLC (Hexane : EtOAc =5 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which
was removed under reduced pressure. The residual was purified by column chromatography
(Hexane : EtOAc=10:1) to get 76 mg 1,4-dimethoxy-2-tosylbenzene which is a kind of white
solid with 65% yield. *H-NMR (400 MHz, CDCl5) & (ppm) 7.84 (d, J = 8.16 Hz, 2H), 7.67 (d, J =
3.04 Hz, 1H), 7.27(s, 1H), 7.28(d, J = 8.08 Hz, 2H), 7.05(dd, J = 9.00 Hz, J = 3.08 Hz, 1H),
6.83(d, J = 9.00 Hz, 1H), 3.83(s, 3H), 3.70(s, 3H), 2.40(s, 3H); *C-NMR (100 MHz, CDCls) &
(ppm) 153.26, 151.17, 143.86, 138.47, 129.87, 129.13, 128.41, 121.39, 114.35, 113.83, 56.52,
56.07, 21.56. LRMS (ESI) calcd for CysH170,S [M+H]": 293.08, found 293.16. m.p.84.3-86.1<C.
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4-(4-methoxyphenylsulfonyl)-1,2-dimethylbenzene(37): K,S,0g (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), anisole(0.4 mmol, 43ul) and TfOH (1.6 mmol, 138 ul) was added,
the reaction was carried out at room temperature for 4h. Then TFAA(300ul) and o-xylene (0.6
mmol, 73ul) were added ,stirring overnight at room temperature. After observing an obvious
product spot on the TLC (Hexane : EtOAc =5 : 1 as the eluent) , the reaction was quenched by
brine solution, extract three times with DCM. Collect the organic phase to dry over anhydrous
Na,SO,4, which was removed under reduced pressure. The residual was purified by column
chromatography (Hexane : EtOAc = 10 : 1) to get 59 mg 4-(4-methoxyphenylsulfonyl)-1,2-
dimethylbenzene which is a kind of white solid with 54% yield. *H-NMR (400 MHz, CDCls) &
(ppm) 7.85 (d, J = 8.44 Hz, 2H), 7.66 (s, 1H), 7.63(d, J = 8.16 Hz, 1H ), 7.21(d, J = 7.88 Hz, 1H),
6.94(d, J = 8.44 Hz, 2H), 3.82(s, 3H), 2.28(s, 6H); *C-NMR (100 MHz, CDCls) & (ppm) 163.28,

142.58, 139.66, 138.09, 133.84, 130.43, 129.78, 128.22, 125.01, 114.53, 55.72, 20.01, 19.92.
LRMS (ESI) calcd for C15H;705S [M+H]": 277.08, found 277,22. m.p.75-76 C.




1-(4-methoxyphenylsulfonyl)-2,4-dimethylbenzene(38): K,S,0g (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), anisole(0.4 mmol, 43ul) and TfOH (1.6 mmol, 138 ul) was added,
the reaction was carried out at room temperature for 4h. Then TFAA(300ul) and o-xylene (0.6
mmol, 73ul) were added ,stirring overnight at room temperature. After observing an obvious
product spot on the TLC (Hexane : EtOAc =5 : 1 as the eluent) , the reaction was quenched by
brine solution, extract three times with DCM. Collect the organic phase to dry over anhydrous
Na,SO, which was removed under reduced pressure. The residual was purified by column
chromatography (Hexane : EtOAc = 10 : 1) to get 60 mg 1-(4-methoxyphenylsulfonyl)-2,4-
dimethylbenzene which is a kind of white solid with 55% yield. *H-NMR (400 MHz, CDCl5) &
(ppm) 8.04 (d, J = 8.04 Hz, 1H), 7.77 (d, J = 8.72 Hz, 2H), 7.15(d, J=8.00 Hz, 1H ), 7.01(s, 1H),
6.93(d, J = 8.72 Hz, 1H), 3.82(s, 3H), 2.40(s, 3H), 2.33(s, 3H); *C-NMR (100 MHz, CDCls) &
(ppm) 163.16, 144.18, 137.60, 133.42, 133.25, 129.85, 129.37, 127.08, 114.27, 55.71, 21.36,
21.14. LRMS (ESI) calcd for CysH;703S [M+H]": 277.08, found 277,15. m.p.124.7-125.8<C.
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1-(3,4-dimethoxyphenylsulfonyl)-2,4-dimethylbenzene(39): K;S,0s (0.2 mmol, 54 mg)
and NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a
magnetic bar, following that, DCE (0.3ml), m-xylene(0.4 mmol, 43ul) and TfOH (1.6 mmol, 138
ul) was added, the reaction was carried out at room temperature for 4h. Then TFAA(300ul) and
1,2-dimethoxybenzene (0.6 mmol, 73ul) were added ,stirring overnight at room temperature. After
observing an obvious product spot on the TLC(Hexane : EtOAc =5 : 1 as the eluent), the reaction
was quenched by brine solution, extract three times with DCM. Collect the organic phase to dry
over anhydrous Na,SO, which was removed under reduced pressure. The residual was purified by
column chromatography (Hexane : EtOAc = 10 : 1) to get 86 mg 1-(3,4-dimethoxyphenyl
sulfonyl)-2,4-dimethylbenzene which is a kind of white solid with 71% vield. *H-NMR (400 MHz,
CDCl3) 6 (ppm) 8.01 (d, J = 8.08 Hz, 1H), 7.44 (d, J = 8.36 Hz, 1H), 7.30(s, 1H ), 7.15(d, J = 8.04
Hz, 1H), 7.02(s, 1H), 6.89(d, J = 8.48 Hz, 1H ), 3.89(s, 3H), 3.87(s, 3H), 2.42(s, 3H), 2.34(s, 3H);
BC-NMR (100 MHz, CDCl3) 6 (ppm) 152.85, 149.11, 144.21, 137.65, 136.65, 133.47, 133.31,
129.35, 127.10, 121.84, 110.65, 110.10, 56.30, 56.27, 21.37, 20.19. LRMS (ESI) calcd for
C16H1904S [M+H]": 307.09, found 307.19. m.p.118.5-120.7<C.
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1-chloro-4-(4-fluorophenylsulfonyl)benzene(40): K,S,0s (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), fluorobenzene (0.4 mmol, 38ul) and TfOH (1.0 mmol, 88 ul) was
added, the reaction was carried out at 80 C for 4h. Then TFAA(300ul) and fluorobenzene (0.6
mmol, 64ul) were added, stirring overnight at 60°C. After observing an obvious product spot on
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the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which
was removed under reduced pressure. The residual was purified by column chromatography

(Hexane : EtOAc=20:1) to get 72 mg 1-chloro-4-(4-fluorophenylsulfonyl)benzene which is a
kind of white solid with 66% yield. "H-NMR (400 MHz, CDCl3) & (ppm) 7.94 (dd, J = 7.84Hz, J
= 5.28Hz 2H), 7.85(d, J = 8.16Hz, 2H), 7.29(d, J = 8.24 Hz, 1H), 7.18(t, J = 8.48 Hz, 2H), 7.13(d,
J = 8.28 Hz, 2H); *C-NMR (100 MHz, CDCls) & (ppm) 165.66(d, Jc.r = 255.12 Hz), 140.14,
140.10, 137.38(d, Jc.r = 3.14 Hz), 130.60(d, Jcr = 9.50 Hz), 129.81, 129,14, 116.86(d, Jc.r =
23.46 Hz). m.p.110.2-111.0<C.

1-bromo-4-(4-fluorophenylsulfonyl)benzene(41): K,S,0¢ (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), bromobenzene (0.4 mmol, 43ul) and TfOH (1.6 mmol, 138 ul) was
added, the reaction was carried out at 80 ‘C for 5h. Then TFAA(300ul) and fluorobenzene (0.6
mmol, 64ul) were added, stirring for another 3h at 80°C. After observing an obvious product spot
on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which
was removed under reduced pressure. The residual was purified by column chromatography

(Hexane : EtOAc=20:1) to get 107 mg 1-bromo-4-(4-fluorophenylsulfonyl)benzene which is
a kind of white solid with 86% yield. *H-NMR (400 MHz, CDCls) & (ppm) 7.94 (dd, J = 7.60 Hz,
J = 5.32Hz, 2H), 7.85(d, J = 7.96Hz, 2H), 7.63(d, J = 8.00 Hz, 1H), 7.18(t, J = 8.20 Hz, 2H);
BC-NMR (100 MHz, CDCls) & (ppm) 165.69(d, Jc.r = 255.12 Hz), 140.65, 137.35(d, Jo.r = 3.12
Hz), 132.82, 130.62(d, Jcr = 9.58 Hz), 129.22, 128.73, 116.89(d, Jcr = 23.36 Hz).
m.p.101.5-102.2<C.
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2-(4-fluorophenylsulfonyl)-1,4-dimethylbenzene(42): K;S,0s (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), p-xylene (0.4 mmol, 50ul) and TfOH (1.0 mmol, 89 ul) was added,
the reaction was carried out at 40 ‘C for 5h. Then TFAA(300ul) and fluorobenzene (0.6 mmol,
57ul) were added, stirring for another 5h at 80°C. After observing an obvious product spot on the
TLC(Hexane : EtOAc = 10 : 1 as the eluent), the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc=20:1) to get 64 mg 2-(4-fluorophenylsulfonyl)-1,4-dimethylbenzene which is a kind of
white solid with 60% yield. *H-NMR (400 MHz, CDCls) & (ppm) 8.02 (s, 1H), 7.88(dd, J =
8.36Hz, J =5.16Hz 2H), 7.29(d, J=7.52 Hz, 1H), 7.17(t, J =8.48 Hz, 2H), 7.13(d, J = 7.76 Hz,
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1H), 2.41(s, 3H), 2.38(s, 3H); **C-NMR (100 MHz, CDCl3) & (ppm) 165.32(d, Jc.r = 253.12 Hz),
138.35, 137.62(d, Jo.r = 3.09 Hz), 136.70, 134.77, 134.60, 132.81, 130.49(d, Jc.r = 9.43 Hz),
129.75, 116.38(d, Jo.r = 22.24 Hz), 20.98, 19.79. m.p.109.7-111.3C.
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(4-((2,4-dimethylphenyl)sulfonyl)phenyl)(methyl)sulfane(43): K,S,0g (0.2 mmol, 54
mg) and NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a
magnetic bar, following that, DCE (0.3ml), m-xylene (0.4 mmol, 52ul), TfOH (1.0 mmol, 90 ul)
and TFAA(300ul) were added, the reaction was carried out at 50 ‘C for 1lh. Then
methyl(phenyl)sulfanee (0.8 mmol, 94ul) were added ,stirring 6 h at room temperature. After
observing an obvious product spot on the TLC(Hexane : EtOAc = 8 : 1 as the eluent), the reaction
was quenched by brine solution, extract three times with DCM. Collect the organic phase to dry
over anhydrous Na,SO,4 which was removed under reduced pressure. The residual was purified by
column chromatography (Hexane : EtOAc = 10 : 1) to get 80 mg (4-((2,4-dimethylphenyl)
sulfonyl)phenyl)(methyl)sulfane which is a kind of white solid with 53% vyield. *"H-NMR (400
MHz, CDCl3) 8 (ppm) 8.06 (d, J = 8.08 Hz, 1H), 7.72 (d, J = 8.40 Hz, 2H), 7.25(d, J = 8.36 Hz,
2H), 7.01(s, 1H), 7.17(d, J = 8.00 Hz, 1H), 7.02(s, 1H), 2.47(s, 3H), 2.40 (s, 3H), 2.34(s, 3H);
BC-NMR (100 MHz, CDCl3) & (ppm) 146.17, 144.40, 137.63, 137.21, 136.16, 133.41, 129.43,
127.88, 127.11, 125.20, 20.13, 14.73. LRMS (ESI) calcd for C15H:70,S, [M+H]": 293.06, found
293.32. m.p.93.1-95.2<C.
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1-(5-(2,4-dimethylphenylsulfonyl)-1-methyl-1H-pyrrol-2-yl)-2,2,2-trifluoroethano
ne(44): K;S,0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml
sealed tube charged with a magnetic bar, following that, DCE (0.3ml), 2,2,2-trifluoro-1-(1-methyl-
1H-pyrrol-2-yl)ethanone (0.6 mmol, 107mg) and TfOH (1.6 mmol, 138 ul) was added, the
reaction was carried out at 50 ‘C overnight. Then TFAA(300ul) and m-xylene (0.4 mmol, 51ul)
were added, stirring for another 3h at 40 °C. After observing an obvious product spot on the TLC

(Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO,4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc=20:1) toget89 mg 1-(5-(2,4-dimethylphenylsulfonyl)-1-methyl-1H-pyrrol-2-yl)-2,2,2
-trifluoroethanone which is a kind of white solid with 65% yield. ‘H-NMR (400 MHz, CDCl5) &
(ppm) 7.98 (dd, J = 8.08 Hz, J = 1.04 H, 1H), 7.51(s, 1H), 7.41(s, 1H), 7.15(d,J = 1.04 H, 1H),
7.06(s, 1H), 3.97(s, 1H), 2.52(s, 3H), 2.35(s, 3H); “*C-NMR (100 MHz, CDCl;) & (ppm) 171.17(q,
J = 36.62 Hz), 144.67, 137.42, 136.82, 134.86, 133.55, 129.00, 127.39, 126.84, 125.21, 122.15(q,
J =3.81 Hz), 116.37(q, J = 288.56 Hz), 38.83, 21.37, 20.19. LRMS (ESI) calcd for CisH15sFsNO3S
[M+H]": 346.06, found 345.98. m.p.118.7-120.7 <C.
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1-(5-(2,5-dimethylphenylsulfonyl)-1-methyl-1H-pyrrol-2-yl)-2,2,2-trifluoroethano
ne(45): K;S,0g (0.2 mmol, 54 mg) and NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml
sealed tube charged with a magnetic bar, following that, DCE (0.3ml), 2,2,2-trifluoro-1-(1-methyl-
1H-pyrrol-2-yl)ethanone (0.6 mmol, 107mg) and TfOH (1.6 mmol, 138 ul) was added, the
reaction was carried out at 50 ‘C overnight. Then TFAA(300ul) and p-xylene (0.4 mmol, 51ul)
were added, stirring for another 3h at 40 “C. After observing an obvious product spot on the TLC

(Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution, extract
three times with DCM. Collect the organic phase to dry over anhydrous Na,SO4 which was
removed under reduced pressure. The residual was purified by column chromatography (Hexane :
EtOAc=20:1) toget 88 mg 1-(5-(2,5-dimethylphenylsulfonyl)-1-methyl-1H-pyrrol-2-yl)-2,2,2-
trifluoroethanone which is a kind of white solid with 64% yield. *H-NMR (400 MHz, CDCls) &
(ppm) 7.86 (s, 1H), 7.44(s, 1H), 7.37(s, 1H), 7.20(d, J=7.72 H, 1H), 7.06(d, J=7.72 H, 1H),
3.91(s, 1H), 2.44(s, 3H), 2.31(s, 3H); *C-NMR (100 MHz, CDCls) & (ppm) 171.20(q, J = 36.36
Hz), 139.29, 136.81, 134.89, 134.45, 132.78, 129.10, 126.67, 125.24, 122.20(q, J = 3.88 Hz),
116.35(q, J = 293.26 Hz), 38.82, 20.92, 19.79. LRMS (ESI) calcd for Ci5H15FsNOsS [M+H]":
346.06, found 345.98. m.p.117.6-118.3<C.
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2-(2,4-dimethylphenylsulfonyl)thiophene(46): K,S,0s (0.2 mmol, 54 mg) and
NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a 10ml sealed tube charged with a magnetic bar,
following that, DCE (0.3ml), m-xylene (0.4 mmol, 46ul) and TfOH (0.4 mmol, 36 ul) was added,
the reaction was carried out at 50 °C for 5h. Then TFAA(300ul) and thiophene (1.6 mmol, 128ul)
were added, stirring for another 5h at room temperature. After observing an obvious product spot
on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the reaction was quenched by brine solution,
extract three times with DCM. Collect the organic phase to dry over anhydrous Na,SO, which
was removed under reduced pressure. The residual was purified by column chromatography
(Hexane : EtOAc =20 : 1) to get 47 mg 2-(2,4-dimethylphenylsulfonyl)thiophene which is a
kind of white solid with 47% yield. "H-NMR (400 MHz, CDCls) & (ppm) 7.92 (d, J = 8.12 Hz,
1H), 7.65(d, J = 3.64Hz, 1H), 7.61(d, J = 4.92 Hz, 1H), 7.16(d, J = 4.92 Hz, 1H), 7.06 (m, 2H),
2.55(s, 3H), 2.36(s, 3H); *C-NMR (100 MHz, CDCls) § (ppm) 144.68, 143.61, 137.98, 136.96,
133.55, 133.24, 133.09, 129.33, 127.46, 127.38. LRMS (ESI) calcd for Cy,H130,S, [M+H]":
253.03, found 252.98. m.p.116.1-116.7<C.
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1-(5-(3,4-dimethoxyphenylsulfonyl)-1-methyl-1H-pyrrol-2-yl)-2,2,2-trifluoroetha
none(47): K;S,0g(0.2 mmol, 54 mg) and NBu,".HSO, (0.02 mmol, 6.8 mg) was added into a
10ml sealed tube charged with a magnetic bar, following that, DCE (0.3ml),
2,2,2-trifluoro-1-(1-methyl- 1H-pyrrol-2-yl)ethanone (0.6 mmol, 107mg) and TfOH (1.6 mmol,
138 ul) was added, the reaction was carried out at 50 ‘C for 5h. Then TFAA(300ul) and
1,2-dimethoxybenzene (0.4 mmol, 51ul) were added, stirring for another 5h at 40 ‘C. After
observing an obvious product spot on the TLC (Hexane : EtOAc = 10 : 1 as the eluent) , the
reaction was quenched by brine solution, extract three times with DCM. Collect the organic phase
to dry over anhydrous Na,SO,4 which was removed under reduced pressure. The residual was
purified by column chromatography ( Hexane : EtOAc = 20 : 1) to get 80 mg
1-(5-(3,4-dimethoxyphenylsulfonyl)-1-methyl-1H- pyrrol-2-yl) -2,2,2-trifluoroethanone which is a
kind of white solid with 53% yield. "H-NMR (400 MHz, CDCls) & (ppm) 7.57 (d, J = 6.84 Hz,
1H), 7.52(s, 1H), 7.45(s, 1H), 7.39(s, 1H), 6.95 (d, J=8.52 Hz, 1H) , 3.99(s, 3H), 3.93(s, 3H);
BC-NMR (100 MHz, CDCl3) & (ppm) 177.02(q, J = 36.98 Hz), 153.32, 149.49, 134.38, 133.81,
127.59, 125.52, 121.78(q, J = 4.12 Hz), 121.42, 116.41(q, J = 288.56 Hz), 111.05, 109.54, 56.41,
56.35, 38.82. LRMS (ESI) calcd for CisHisFsNOsS [M+H]™: 378.05, found 377.96.
m.p.119.1-123.6<C.

Dapsone: 4, 4'-sulfonylbis(bromobenzene) (6mmol, 2.3g) was added into a 50ml sealed tube
followed by Cu,O (0.1eq, 86mg), NH3(25% in H,O, 13ml) and DMSO 20 ml. The mixture was
heated at 90 “C for 20 h followed by extracting with EtOAc and washing with water. The organic
phase was purified by column chromatography (from Hexane: EtOAc = 5: 1 to Hexane: EtOAc =
1: 1) to get 1.5g Dapsone as white solid, the isolated yield is 98%. *H-NMR (400 MHz,
de-acetone) & (ppm) 7.56 (d, J = 8.48 H, 4H), 6.70 (d, J = 8.52 H, 4H), 5.43(s, 4H); *C-NMR (100
MHz, ds-acetone) & (ppm) 152.44, 130.17, 128.85, 113.23. LRMS (ESI) calcd for C1,H13N,0,S
[M+H]": 248.16, found 249.21. m.p.173.5-175.0<C.

OZND/\\S//\@[NOZ
Br Br

4,4'-sulfonylbis(1-bromo-2-nitrobenzene)(48): Add  4,4-sulfonylbis(bromobenzene)
(9mmol, 3.4g) into a 100ml round-bottom flask charged with a magnetic bar. After adding 40ml
conc.H,S0O, and heating to 80°C, KNO3z (27mmol, 3.7g) was added in several portions. After 3h,
the mixture was poured into ice water, collect the appearing solid and dry under reduced pressure
to give 4.3g 4,4-sulfonylbis(1-bromo-2-nitrobenzene) with 91% isolated yield. "H-NMR (400

MHz, ds-DMSO) & (ppm) 8.69 (s, 2H), 8.21(s, 4H); *C-NMR (100 MHz, ds-DMSO) & (ppm)
150.09, 139.98, 136.74, 132.28, 125.03, 120.46. m.p.237.9-241.7<C.
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4,4'-sulfonylbis(2-nitroaniline)(49): Add 4,4'-sulfonylbis(1-bromo-2-nitrobenzene) (3mmol,
1.4g) into a 50ml round-bottom flask charged with a magnetic bar. After adding NH3H,O (25%,
1.5ml) and DMSO 6ml, the mixture was stirred at 50°C for 3h. Add water and collect the
appearing solid via filtration with suction giving 4,4'-sulfonylbis(2-nitroaniline) with quantitative
yield. "H-NMR (400 MHz, dg-DMS0) & (ppm) 8.45 (d, J = 1.92 Hz, 2H), 8.08(s, 4H), 7.78(dd, J =

9.04 Hz, J = 2.08 Hz, 2H), 7.11(d, J = 9.04 Hz, 2H); *C-NMR (100 MHz, dg-DMSO) & (ppm)
148.68, 132.60, 129.17, 126.69, 126.32, 120.76. m.306.2-308.3C

4,4'-sulfonylbis(2-nitrophenol)(50): Add 4,4'-sulfonylbis(1-bromo-2-nitrobenzene) (4mmol,
1.9g) into a 50ml round-bottom flask charged with a magnetic bar. After adding NaOH 1.3g,
DMSO 10ml and H,0 2.4ml, the mixture was stirred at 50°C for 2h. Add dilute HCI solution and
collect the appearing solid via filtration with suction giving 4,4'-sulfonylbis(2-nitrophenol) with
quantitative yield. "H-NMR (400 MHz, d-DMSO) & (ppm) 8.42 (d, J = 2.16 Hz, 2H), 8.04(dd, J =
8.84 Hz, J = 2.16 Hz, 2H), 7.26(d, J = 8.84 Hz, 2H); *C-NMR (100 MHz, ds-DMSO) & (ppm)
156.13, 137.21, 133.24, 130.55, 125.61, 120.46. m.234.9-235.8<C.

H,N : ~s? : NH,
HoN NH,
4,4'-sulfonylbis(benzene-1,2-diamine)(51): Add 4,4'-sulfonylbis(2-nitroaniline) (4mmol,
1.25g), Pd/C(10%wt, 67mg), EtOH 15ml and NH,-NH,H,0(20.0eqg, 4ml) into a 50ml
round-bottom flask charged with a magnetic bar under protection with Argon. After 24h under
60°C, the solvent was removed under reduced pressure to get the reddish-brown sticky product
with 96% isolated yield. "H-NMR (400 MHz, dg-DMSO) & (ppm) 6.90 (d, J = 1.96 Hz, 2H),
6.85(dd, J = 8.12 Hz, J = 1.96 Hz, 2H), 6.52(d, J = 8.16 Hz, 4H), 5.26(s, 4H), 4.85(s, 2H;

BBC-NMR (100 MHz, ds-DMSO) & (ppm)139.45, 134.45, 129.80, 117.00, 112.51, 111.82. LRMS
(ESI) calcd for CoH1sN40,S [M+H]*: 279.08, found 279.28.

HoN : >s? : NH,
HO OH
4,4'-sulfonylbis(2-aminophenol)(52): Add 4,4'-sulfonylbis(2-nitrophenol) (3mmol, 1.1g),
Pd/C(10%wt, 50mg), EtOH 4ml, 1,4-dioxane 6ml and NH,-NH;H,0(20.0eq, 3ml) into a 50ml
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round-bottom flask charged with a magnetic bar under protection with Argon. After 24h under
95°C, the solvent was removed under reduced pressure to get the reddish-brown sticky product
with 94% isolated yield. *H-NMR (400 MHz, de-DMSO) & (ppm) 6.93 (d, J = 2.28 Hz, 2H),
8.86(dd, J = 8.20 Hz, J = 2.24 Hz, 2H), 6.64(d, J = 8.20 Hz, 2H); *C-NMR (100 MHz, d-DMSO)
d (ppm) 151.33, 137.89, 130.63, 116.48, 113.58, 111.05. LRMS (ESI) calcd for C1,H13N,0,4S
[M-H]": 279.05, found 279.18
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EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130728
Time 7.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
B\ ——
T T T T T T T T T T T T T T
13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm
o NS
o oo
- [V(eN}
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Current Data Parameters
NAME 20130727-cz-1-38-1-c
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date 20130728
Time 8.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 1024
DS . A
T L L T L L L T L L L T L L L L L L 1
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



<~ ~ o N ©
< N N M M
~ <t N O O
© © NN NN
~ I~ ~ I~ NN

Current Data Parameters

NAME YYQ-4-87-1-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Time 1.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

92
2.00
12.33
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Current Data Parameters

NAME YYQ-4-87-1-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Time 1.52
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4

o JLJLJL \ o .

""" 5 B e I I
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME YYQ-4-87-2-H
EXPNO 50
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Time 1.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
2 <R a7
— NI ©lo
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Current Data Parameters
NAME YYQ-4-87-2-C
EXPNO 52
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Time 2.11
INSTRUM sSpect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS A
J JL_JULR . m L ul A
""""" LIS A I Y N L L L B
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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7.2725
7.2536
——7.0927

—7.9944
>—7.0735

e

——2.3898
——2.2666

Current Data Parameters

NAME YYQ-4-87-3-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Time 2.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

0

c--v —
A —

2

3

1
1

==Y —
'

2.

T
4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
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Current Data Parameters

NAME YYQ-4-87-3-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Time 2.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4

, ol I N A

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
155 150 145 140 135 130 125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 ppm
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Current Data Parameters
NAME YYQ-4-87-4-H
EXPNO 20
PROCNO 1
F2 - Acquisition Parametel
Date__ 20121011
Time 2.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2

JVL ,/Lj\u
T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
8|l S 3
(\jH (§\] ﬁ
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Current Data Parameters
NAME YYQ-4-87-4-C
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Time 2.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4
N e aman UTVD. FOVUTON S — .
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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Current Data Parameters
NAME YYQ-4-93-5-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date 20121018
Time 5.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 256
DS 4

. . Mw Wl M ol o JLL
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME YYQ-5-217-2-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140217
Time 15.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

It K\A - JKJ¥\‘,_¥ x
T T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
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Current Data Parameters
NAME YYQ-5-217-1-2-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140217
Time 16.47
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4
. o - T— e W Pl et s e o e o
T 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 60 50 40 30 20 10 0 ppm
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__—8.2550
TT~—8.2334

__—7.5505
TT—~—7.5289

o

2.4485

Current Data Parameters

NAME YYQ-4-93-6-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121018
Time 5.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

S58

1.0 0.5 0.0 -0.5

ppm



—— 141.4603

_—137.2960

——136.6291
——133.3474

——130.7668
——127.7006

77.4766
77.1590

76.8415

iif:
NG

17.7655

Current Data Parameters

NAME YYQ-4-93-6-C

EXPNO 12

PROCNO 1
F2 - Acquisition Parameters

Date_ 20121018

Time 5.26

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 256

DS 4
Wit b ww“ti", e W “-ML AN A i ,L‘H'JMMWMMMWM
L S I N A I M I L R I T T L I L A B I TTTTTTTT TTTTTTTT T T T T T T
155 150 145 140 135 130 125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 ppm
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Current Data Parameters
NAME YYQ-5-293-2-2-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date__ 20140519
Time 21.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

A A
T | T 7 T T 7 T T T | T | T | T
9.0 8.5 8.0 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

o Lo ©

< N ©

< <t ©
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77.92
77.60
77.28
15. 22

——146. 98
—137. 96
—128. 22
——125. 98

Current Data Paraneters

NAVE YYQ 5-293-2-2-C
EXPNO 10
PROCNO 1
F2 - Acquisition Paraneters
o. .0 Dat e_ 20140522
\S/ Ti ne 0. 14
| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zgpg30
MeS SMe D 65536
SOLVENT CDha 3
NS 200
DS 4

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME YYQ-4-85-2-7-1
EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121010
Time 9.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 0
T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 .0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o o o
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Current Data Parameters
NAME YYQ-4-85-2-7-1-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121011
Time 1.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4

A, \ N
T 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 0 -10 ppm
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Current Data Parameters
NAME YYQ-4-85-2-7-2-C
EXPNO 10
PROCNO 1
F2 — Acquisition Parameters
Date 20121011
Time 1.33
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4
. " b bty “ . JVL \ . " " R A " o
""" LIS L A I I A L R E A H A IR |
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



2.4085

Current Data Parameters

NAME WZL-1-87-PU-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130824
Time 20.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS
T T T T T T T T T T T T T — T T T T T
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 .5 2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters
NAME WZL-1-87-PU-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130825
Time 6.57
INSTRUM sSpect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 400
DS 4
o ol " JL_ A.M.J_ A -
""""" LIS A A L A N R A I B |
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



20.319—

77.478//

76.843\\
77.160

126. 438
\

129. 880

N
130. 209"
138. 044 ~_
139. 810"

7.692

688
7.671
7.667
7. 465
7. 444
7.260

~SC 2

2.409

I B

100

~110

~120

=130

140

.5 5.0 4.5 4.0 3.5 3.0 2.5 ppm



7.8829
7.7783

_-2.4163
=~ 2.4079

Current Data Parameters

NAME WZL-1-87-YE-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130824
Time 20.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

B e J

9
.07

1.09 = ;
1J

1.00‘*I
1.06 =
2.12_—

2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters
NAME WZL-1-87-YE-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130825
Time 6.30
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 400
DS 4

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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2.4339
1.2484

Current Data Parameters

NAME WZL-1-87-Br-W-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130826
Time 12.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters
NAME WZL-1-87-Br-W-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130827
Time 6.22
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 300
DS 4

. . . — o
Tt LI T LI T rrrrrTTT T T T T T T T T T T T LI
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



23.206—
29.804—

76.843
77.161>
77.478

129.499
131.200—
133.569"
139.964—

126.408
N

7.644

7.593
7.589

§
\_

7.572
7.568
7.260

2.434

o 0 v e
Q@l@.:

| ool

ppm

100
110
120
130

- 140

7.5 7.0 6.5 6.0

5.5 5.0 4.5 4.0 3.5 3.0 2.5
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Current Data Parameters
NAME WZL-1-87-Br—-G-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130826
Time 12.46
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS _ 2

[ L\_A At A
T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

o © (o} (e} o) 0

=} — =} N~ ™ ™

— — — (e2] — —



190

180

170

160

150

—— 144 .3268
——140.2970

140

___-131.5501
=~ 131.3259

130

_—126.4095
T 125.6125

120

110

100

90

S75

80

70

60

50

40

23.2092

Current Data Parameters
NAME

WZL-1-87-Br-Y-C

EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130827
Time 6.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 300
DS 4

30 20 10 0

ppm



___-8.0282
=~——8.0071

_-7.5447
=~ 7.5235
——7.3923

2.2934

Current Data Parameters

NAME YYQ-4-89-6-1-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121017
Time 22.40
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm

2.00

9
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Current Data Parameters
NAME YYQ-4-89-6-1-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121018
Time 3.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 256
DS 4
w_wuqdw ) " “Lv* " AJJ " L "
T rrmrrT rrmrrT rrmrrT T rrmrrT rrmrrT o rrmrrT rrmrrT | rrmrrT rrmrrT | rrmrrT rrmrrT rrmrrT rrmrrT T
150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



19.954—

76.844
77.162>
77.480

128.698
129.537
131.404—
135.593—
137.6567
139.788

—_—

-8.028
\8.007

/7.545
~7.524

7.392

2.293

_JW_JVL ppm

° L] e— 20
- 40
- 60
- 80
- 100
- 120
[ % do ¢ f
e ]
& eeo 13 - 140
T R N T D
80 75 70 65 60 55 50 45 40 35 30 25 ppm
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8.2634
82431

8.1676
8.1464

~

codN
OO0 ©
TN~
0w ™
NN~~~

7.3521
7.3318
7.2603

X

——2.4010
—2.2798

Current Data Parameters

NAME CZ-1-33-2-2

EXPNO 10

PROCNO 1
F2 - Acquisition Parameters

Date_ 20130726

Time 9.22

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg30

TD 65536

SOLVENT CDCI3

NS 16

DS 2

LN n

T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
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Current Data Parameters

NAME CZz-1-33-2-2-C

EXPNO 12

PROCNO 1

F2 - Acquisition Parameters

Date_ 20130726

Time 9.29

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 121

DS 4

T T T T T T T T T T T T T T T T
160 150 140 130 120 110 100 80 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME WZL-1-76-G-H
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130823
Time 22.55
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm

o — © o

s} o|o N~ [ro)

o o o ©
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163.7401

——135.3978
——130.9302

_—121.9458
——120.5705

—112.5906

77.4774
77.1603
76.8421

s
\

56.0763

Current Data Parameters

NAME WZL-1-76-G-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130824
Time 3.09
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 700

DS 4

200

190

180

170

160

150

140

130

120

110

100

90

S82

ppm



56.

76.
77.
77.

112.

120.
121.

130.
135.

163.

076 —

842
160\\
477//

591 —

571~_
946"

930—
398—

740 —

_~8.421

"\.8. 399
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© A 4 O O ®© I~
N o4 4 & & o o
N NN N ©o © o

3.855

ppm

~100

110
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140
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160
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Current Data Parameters
NAME WZL-1-76-B-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130823
Time 23.01
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

JJL A
T T T T T T T T T T T T T T T T T T T T T T T
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. 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 -1.5 ppm
=} ©o| o i
o~ o ey ©
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Current Data Parameters
NAME WZL-1-76-B-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130824
Time 2.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 700
DS 4
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



56.

115.

123.
127.
129.
132.

157.

471—

514 —

o I~ o~ ®m O ©
n o S oo O ® ~ ©
o o N d =3 = 4 o
~ N N NN NN o

3.619

ppm
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Current Data Parameters
NAME WZL-1-76-Y-H
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date 20130823
Time 23.07
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

‘_,JLJ\JJ\'L A A
T T T T T T T T T T T T T T T T T T 1
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters
NAME WZL-1-76-Y-C
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130824
Time 0.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 700
DS 4
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 0 ppm
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Current Data Parameters

NAME YYQ-4-119-2-9
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date__ 20121130
Time 9.18
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

o | [© N~
oo N| O —
N ™| N o
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——144.23
——142.03
——138.69

Current Data Parameters

NAME YYQ-4-119-2-9-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date 20121130
Time 9.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4

“ J A L

L B L B L B e N L e B B B 5 e B B O B e

T I I
160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5
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7.9742
7.9609
7.9553
7.9382
7.9169
7.5882
7.5698
7.5527
7.5231
7.5051
7.4857
7.2587
7.1890
7.1684
7.1477

/
%
\

-0.0087

Current Data Parameters

NAME YYQ-4-139-1-6
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121225
Time 16.50
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
k_ﬂ_J M A A k
r-~—+~frr - ~-~rrT-~+"+~"T1 ~"~"""™"T ‘ ""~""T7 " ~""“"™""T7 " """“"™"""7T~"“"™""T-—"7"7¥7* "'’ 77 ‘- ~‘“~"“"“"r—/—— 717 ~‘“~""“r———"—~T7T "~ ‘"“~"~"“Tr ‘"~ "~ " T Tr T T T T T I T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 -1.0 ppm
o —
S
< o
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Current Data Parameters
NAME YYQ-4-139-1-6-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121225
Time 17.41
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4
A w—w‘:,J“,;%.“ﬂm A WY A AN Y JL M e PN AP
T T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



7.9335
7.9135
7.8808
7.8602
7.5862
7.5681
7.5519

N~ LD
oo
<
)10 10
NN

SN

7.5016
7.4814
7.4658
7.4453
7.2580

NAME YYQ-4-123-1-9
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121206
Time 12.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
S -

Current Data Parameters

S93

ppm



140.2631
139.9756

__-141.3113

=~

5449
7107
5151
2224
7351

_—133
129
127

129
129
<
N

Current Data Parameters

NAME YYQ-4-123-1-9-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121206
Time 12.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 400
DS 4
JUL M
T T T T T T T T LI T LI T LI T T T T rrrrT
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



Current Data Parameters

NAME YYQ-4-125-2-2-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121210
Time 23.53
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS _ .2
U A N A\JL
T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
ol-| o
cel ©
SV (oV] B 7o)
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Current Data Parameters
NAME YYQ-4-125-2-2-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121211
Time 0.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 180
DS 4

"""" | N A L A L L A M A A N A I I
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



7.9130
7.8944
7.5631
7.5425
7.5251
7.5073
7.4882
7.4694
7.4515
7.3727
7.2593
6.9283
6.9071
3.8906

NN

Current Data Parameters

NAME YYQ-4-117-1-R-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121122
Time 18.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

- 7.0
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N <l — ©




o O N~ ON~N~NO n (se )]

m < ™M O©ONIN n o NOLwm o~

© N~ oN~-OOMm - oM [OR =N [co N @]

- ™M ™ O NM o o O ~ oY <O

' i ' IR ' o <t 0 M N

(oo )] N MO AN O~ N oo [ ' i

n < < MM NN N - N~~~ O ©

— — o — - [ e N
Current Data Parameters
NAME YYQ-4-117-1-R-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121122
Time 19.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4

” o JW oA
" i ’ N—— " T O L L T L L
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm

S98




NN

2.2894

Current Data Parameters

NAME ZC-1-12-5-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parametel
Date_ 20130227
Time 8.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
D 65536
SOLVENT CDCI3
NS 16
DS 2

3.10

S99
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Vol

77.4807
77.1626
76.8455

—
NG

~__-20.0764
=~ 19.9476

Current Data Parameters

NAME Z2C-4-12-5-C

EXPNO 10

PROCNO 1

F2 - Acquisition Parameters

Date_ 20130227

Time 19.02

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 200

DS 4
e ]

—
155 1

M L e L W B S L A

50 145 140 135 130 125 120 115 110 105

—
100 95

N

90

85

T

80

I

75

S100

I

70

I

65

|
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60

55
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Current Data Parameters
NAME YYQ-4-117-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121121
Time 22.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
&;AJJJ kg_ N R S Ju
il T T T T T T T T T T T T I DR T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o o] (o
< cle P <°
olley —| lo
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Current Data Parameters
NAME YYQ-4-117-2-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121122
Time 19.14
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 105
DS . e LA

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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—144.60
__140.66

——139.72
T~ 138.34

130.13

;ﬁf:
\
\

129.62

129.06
127.79

21.65

Current Data Parameters

NAME YYQ-4-119-2-9-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121129
Time 20.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4
e o e ") o
T INARRRRRE IBRRRRR INARRRRRE IR IBRRRRRRE IBRRRRRR N IBRRRRRRN T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



——8.0618
__—7.7345
TT—~—7.7141
7.2729
7.2530
7.1755
7.1554

L
~

__—8.0820
> 7.0163

__~2.3907
2.3829
- 2.3400

Current Data Parameters

NAME YYQ-4-119-2-5
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121129
Time 18.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

0
2

.0
-0

TTAA~—

1
2
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Current Data Parameters
NAME YYQ-4-119-2-5-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121129
Time 18.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4
ww__JUml W N L
""" L A I A A L I I E A I B |
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



7.8172
7.7968

L

~__7.6730

7.6611
7.6410

<
X

2806
2606

7
7

7.2351
7.2155

__—2.3762

2.2794
2.2755

~

Current Data Parameters

S107

NAME YYQ-4-119-2-4
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121129
Time 18.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
Y L |
T T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
N~ (\el(=] (02][e¢]
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Current Data Parameters

NAME YYQ-4-119-2-4-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121129
Time 18.17
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4

L T T T T T T T UM UM T UMD T UM UM UM T |
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME YYQ-4-119-2-6
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121129
Time 19.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters

NAME YYQ-4-119-2-6-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121129
Time 19.48
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4

Ao Al
D L B ) ) L ) B W B

A N M A I L I B B
160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 8 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 5 0 ppm
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Current Data Parameters
NAME YYQ-4-119-2-1-R
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20121130
Time 11.54
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

L A A
T T T T 1 T T 1 L L 1 T T T I T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters
NAME YYQ-4-119-2-1-R-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121130
Time 12.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4

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



7.8577
7.8373
7.6808
7.6732
7.2803
7.2601
7.0704
7.0627

-
~

7.0479
7.0403
6.8475
6.8250

L
L
X
N

——3.8262
——3.6953

2.3987

Current Data Parameters

NAME YYQ-4-119-2-3-RR
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121130
Time 8.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS

ppm



~ O (2] n N M n n O
o o m [ToNerNee] (92] om NN -
[(ee) (o] N~ O NO )] <M < O <
N - [e0] < 00— < (e0] ™M N © (o]
o o o ® oo o <™ L e “
S 3 03 448 8 39 v N
Current Data Parameters
NAME YYQ-4-119-2-2-2-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121129
Time 12.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 400
DS 4
J \1 ALJJUL L ‘Jn{; iy 1
T T LI LI LI LI T LI LI LI LI T LI LI LI LI T LI rr
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



3.8225
2.2766

Current Data Parameters

NAME YYQ-4-105-2-8
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121105
Time 11.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm

3.19 =
5.99 —
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Current Data Parameters
NAME YYQ-4-105-2-8-C
EXPNO 12
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121105
Time 11.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 400
DS 4

LNﬂﬁmmwmmwwawwMNMwmmmmumummammmJmemmuwnwmmmw I RN M A A B
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
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Current Data Parameters
NAME YYQ-4-105-2-9-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20121105
Time 14.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
LJ_A . e
T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
<1 <Cee < cl
— N [N ™ [ap](e0]
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Current Data Parameters
NAME YYQ-4-105-2-9-C
EXPNO 19
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121105
Time 14.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 93
DS 4

A A A Pl W v P A oitel e
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm



__—38.0264
—~—8.0062
__—3.8947
———3.8656
——2.4167
——2.3358

Current Data Parameters

NAME YYQ-4-103-2-7-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121027
Time 22.24
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 0

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters
NAME YYQ-4-103-2-7-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121027
Time 22.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS _ e A
MWWMMNWWMWW A PN W S Aol o
T I T T T T I T T T [T T I T T T [T T I T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



7.9583
7.9451
7.9387
7.9256
7.8674
7.8470

£
<

__7.4789
—7.4583

_—7.1983
7.1776
7.1568

~X

I

Current Data Parameters

NAME YYQ-4-139-1-8
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121225
Time 22.05
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg930
TD 65536
SOLVENT CDCI3
NS 16
DS 2

U
T T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
F)o ©
—e e
NIV —
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—166.9322
——164.3825

1424
0977
4082
3768
6534
5584
8121
1410

140
140
137
137
130
130

e
~
L
N

~_—116.9666

- T—116.7410

77.4771
77.1597

76.8413

e
N

Current Data Parameters

NAME YYQ-4-139-1-8-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121226
Time 8.32
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4
J e e L

190

180

170

160

150

140 130

120

110

100

90
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30 20 10 0

ppm



7.9567
7.9434
7.9377
7.9245

/

——7.7908
7.7709
7.6484
7.6289

X

_—7.2596
7.2008
7.1803
7.1600

X

Current Data Parameters

NAME YYQ-4-139-1-9
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121225
Time 22.10
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
JULJL 1 DU
T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
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137
137
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130
130
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140
—
/
rd
X

~_—116.9971
S T—116.7712

77.4787
77.1597
76.8437

_
NG

Current Data Parameters

NAME YYQ-4-139-1-9-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20121226
Time 8.57
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 200
DS 4

190

180

170

160

150

140 130

120

110

100

S124

90

80

70

60

50

40

30 20 10 0

ppm



8.0198
7.8963
7.8834
7.8754
7.8626
7.2982
7.2794
7.1887

W

7.1675
7.1465
7.1275
7.1081

a
X

__—2.4113
T——2.3809

Current Data Parameters

NAME YYQ-4-139-5
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121226
Time 14.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
u A
T T T T T T T T T T T T T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0.5 ppm
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Current Data Parameters

NAME

20
1

YYQ-4-139-5-C

EXPNO
PROCNO

9TT ——
9TT —

6¢T ——

0ST —
0sT—

CET —

VT —
VET —

9eT ——
LET
[6T—

8ET —
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o
o
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A

DS

ppm

138 136 134 132 130 128 126 124 122 120 118

140
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ki i g
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-10 ppm

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
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Current Data Parameters
NAME YYQ-6-1-1-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date__ 20140602
Time 11.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2

J Ar
T T T T T N | T T T N T T T T T N T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
° < Cele S
o — N — MMM
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Current Data Parameters
NAME YYQ-6-1-1-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140602
Time 12.16
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 280
DS 4

o
"""" L B B I L L B I L I I
160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm



7.9917
7.9891
7.9715
7.9689
7.5068
7.4248
7.4208
7. 4170
7.4132
7.2600
7.1667
7.1463
7.0630
3.9718
—2.5189
——2. 3495

£
£
\

Current Data Paraneters

NAME npj - 1- 98- 6- HVBC
EXPNO 10
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20130914
Ti me 1.29

| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDal 3
NS 16
DS 2

L IN_JMH_JA,AL I

8
6

3.0 :
06 =

3

= -

T
1.0 0.5 0.0 -0.5 ppr
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Data Paraneters

Current

npj -1-98-6-C

10

EXPNO

(2]
o
- EIRcasmesy
a9.eBQSM4
~O— Q QL
c®m »n0O oo
Pm_ %Z
58 &
‘»
_ [T}
=
=
k¢ UDm =
| XTI w
) WTI o >
~EE2FSAT
o FMTIPPTSW%
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G
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N
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ppm

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

170

S130



122
122

125.

126

128.

133.
134.

136.
137.

144.

. 134
.17437
212

122.

210—

. 840~_
127.

393—

999 —

550
859 —

825
472 —

671—

| L Lll |

|

7.989
7.971
7.969
7.507
7.425
7.421
7.417
7.413

N

7.167
7.146
7.063

3.972

ppmr

-122

-124

-126

-128

-130

-132

-134

-136

-138

-140

-142

144

146

7.5 7.0

S131

ppm



—7.9439
_—7.4539
7.3026
7.2815
7.1609
7.1416
3. 9969
—2.5273
—2. 4009

__-7.5421

=<
?

Current Data Paraneters

NAME npj - 1- 98- 1- HVBC
EXPNO 10
PROCNO 1
F2 - Acquisition Paraneters
Dat e_ 20130914
Ti me 0. 27

| NSTRUM spect
PROBHD 5 nm PABBO BB/
PULPROG zg30
TD 65536
SOLVENT CDCl 3
NS 16
DS 2

N
o

01
7

©
1.00 — o
1.09
—
1.04—

1.03

1.
1.



< 0NN ODHOWWDONINMNMOONO N

~MO © NOOSNAONNNA—O00O <TNO N N O
TR T T e < — 0 fee) o~

A -0 DOTITNODONNNNONT N K v

[ Ny Ny MOMMMOANNNNNNNN - ~1~© © oo

oA ArdAddAddAddAdAAdAAA A N~ N ™ =t

Current Data Parameters

NAME cz-1-50-2-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130821
Time 21.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 300
DS 4
" LJL o ™ " " | 1 T T . I NPT | lL L T e N

T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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120.
122.
122.
122.
122.

125.

126.

129.

132.

134
134
134

136.

139.

699~
145
184
224
263

226 —

606 —

091 —

790 —

445

7.944

—7.542
—7.454
~7.282
—7.161

7.303
/
\7. 142

)

3.997

ppmr

473
966"

814 —

277 —

121

122

-123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

S134
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Current Data Parameters
NAME YYQ-4-135-1-5
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20121218
Time 21.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS .2
UML A A
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
< 2 < < 1<
i olo i [a\) o
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Current Data Parameters
NAME cz-1-69-2
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20130909
Time 23.58
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
NS 400
DS . e LA

e ey Y iwL'JJLAwJuLuwmwmwmwmemmwwmmumunwmuMMwwmme e Ll ‘ﬁk '1. g A
T T T T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10 ppm
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Current Data Parameters
NAME YYQ-4-137-2-1-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20121221
Time 5.06
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT CDCI3
NS 16
DS 2
JJ‘J AAA’_,LML/HL A
T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
o[ |© (o) oo
oo o olm
| | | — (ep][{e]
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ppm

10
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g0 70 60
5138

90

100

110

120

130

140

160 150

170




——8.6850
8.2131
8.2107

—3.3221

——2.5000

Current Data Parameters

NAME YYQ-5-206-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140120
Time 21.20
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2

S139



——150.09
——139.98
—136.74
—132.28
—125.03
——120.46

Current Data Parameters

NAME YYQ-5-206-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date__ 20140120
Time 21.29
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 151
DS 4
T 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 60 50 40 30 20 10 0 -10 ppm
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Current Data Parameters
NAME YYQ-5-214-H
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140224
Time 22.04
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
N U ) S G
T T | T T 7 T T 7 T T | T | T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 ppm
H o ;
< < <
N <t N



oo} oN~NON ©

© © HOMm N~ TN O

. o . ONLOM

© N OO O SRS

< M NANN N [N N Ne Ne))

— - - mMmMmmMmm
Current Data Parameters
NAME YYQ-5-214-C
EXPNO 22
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140224
Time 22.15
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 170
DS 4

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 0 ppm
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8. 4268
8.4214

__7.2717

rd
8. 0549

441:8.0495

*t;:8.0328
8. 0273

o nom
[« [coNe)]
< [spe)]
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Current Data Paraneters

NAMVE YYQ 5-213-H

EXPNO 10

Oo. .0 PROCNO 1

N\~
O2N S NO, F2 - Acquisition Paraneters

Dat e_ 20140224

Ti me 14. 45

HO OH | NSTRUM spect

PROBHD 5 nmm PABBO BB/

PULPROG zg30

TD 65536

SOLVENT DVSO

NS 16

DS 2

A A l A
T T T T T T T T T T T
4.5 4.0 3.5 3.0 5 2.0 1.5 1.0 0.5 0.0 ppn
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Current Data Paraneters
NANVE YYQ 5-213-C
EXPNO 10
PROCNO 1
O\\//O
O5N S NO, F2 - Acquisition Paraneters
Dat e_ 20140224
Ti me 15. 44
HO OH | NSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG zgpg30
TD 65536
SOLVENT DVSO
NS 200
DS 4
"""" IR N RN AR AR AR AR R AR R AR RARRERER RN REAREEREEN ERRERREREE RERREEREEN RN RN R B R RN R RERR RN RARERRERRE RERARARE
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



6.9004
6.8955

V2
X

6.8651
6.8602
6.8448
6.8398
6.5388
6.5184

—5.2637

——4.8464

—4.2177

1.7614

Current Data Parameters

S145

NAME YYQ-5-228-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140225
Time 16.23
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
W oNN9D Lo U-
T T LI LI T T LI T T T T T LI T LI T T
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 1.0 0.5 0.0 ppm
4 < °. <
o~ < <
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——139.45
——134.43
—129.80
—117.00
_—112.51
—T—111.82

N\

Current Data Parameters

NAME YYQ-5-228-C
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140225
Time 18.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 200
DS 4
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Current Data Parameters
NAME YYQ-5-227-H
EXPNO 15
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140301
Time 16.34
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT DMSO
NS 16
DS 2
)L _Au
T T LI N L T LI N N N LI N T T LI T 1
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
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Current Data Parameters

NAME YYQ-5-227-C
EXPNO 17
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140301
Time 16.37
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT DMSO
NS 109
DS 4
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Current Data Parameters
NAME YYQ-5-142-H
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date 20131029
Time 19.35
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT Acetone
T T T T T T T T T T T T T T T T T T
8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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29.5099
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29.1247
28.9470
28.7551

28.5619
28.3693
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Current Data Parameters

NAME YYQ-5-142-C
EXPNO 20
PROCNO 1
F2 - Acquisition Parameters
Date_ 20131029
Time 19.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT Acetone
NS 89
DS 4

ppm



Mechans

m study: Equation 1

4.7800

1.7887

Current Data Parameters

NAME YYQ-5-195-3
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date_ 20140113
Time 9.36
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zg30
TD 65536
SOLVENT D20

A J . e
T T T T T T T T T T T T T T T
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
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Current Data Paraneters
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