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I .General Considerations

All reagents were purchased from commercial sources and used without further treatment, unless
otherwise indicated. All reactions were run under air with no precautions taken to exclude
moisture. 'H NMR and *C NMR spectra were recorded at 25 °C on a Varian (500 MHz and 125
MHz). Melting points were obtained with a micro melting point XT4A Beijing Keyi electrooptic
apparatus and are uncorrected. High resolution mass spectra were recorded on Bruck microtof. All
reactions were monitored by TLC with Taizhou GF254 silica gel coated plates. Flash column
chromatography was carried out using 300-400 mesh silica gel at increased pressure.

II. General procedure for the preparation of 3 and 4

1a as an example

o 050

o
O %" nBu,NI, TBHP & )—
)J\ ¥ NH N

130 °C, EtOAC, 3 h

1a 2b 3b

To a solution of the saccharin 2b (54.9 mg, 0.3 mmol) in ethyl acetate (3.0 ml) was added the
acetone 1a (111 pL, 1.5 mmol), TBHP(109 pL, 0.6 mmol, 5.5 M in decane), and nBuyNI (22.2 mg,
0.06 mmol) in screw-cap test tube. The test tube was then sealed off with a screw-cap and the
reaction was stirred for the 3.0 h at 130 °C. After the reaction finished, the reaction mixture was
cooled to room temperature and quenched by the addition of a saturated solution of Na,S,03 (3.0
mL). The mixture was extracted with CH,Cl, (3 x 5.0 mL), the combined organic phases were
dried over anhydrous Na,SO, and the solvent was evaporated under vacuum. The residue was
purified by column chromatography to give the corresponding products 3b (65.3 mg, 91%) .

Il Control experiment on the reaction mechanism

Scheme 1. The KIE for reactions between acetone and saccharin
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To a solution of the saccharin 2b (54.9 mg, 0.3 mmol) in ethyl acetate (3.0 ml) was added the
acetone la (56 pL, 0.75 mmol), acetone-d¢ 1la-dg (55 pL, 0.75 mmol), TBHP(109 pL, 0.6 mmol,
5.5 M in decane), and nBuyNI (22.2 mg, 0.06 mmol) in screw-cap test tube. The reaction mixture
was stirred at 130 C for 1.0 h. After the reaction was quenched by saturated solution of
Na,S,0;3; (3.0 mL), the mixture was extracted with CH,Cl, (3 x 5.0 mL), the combined organic
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phases were dried over anhydrous Na,SO,4 and the solvent was evaporated under vacuum. The
residue was purified by flash column chromatography. The KIE value was determined by average

of two runs and a representative *C NMR spectrum was provided as follows.
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Scheme 2 Investigation of reaction mechanism.
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IV. Analytical data of ESI(-)-MS

To a solution of the saccharin 2b (54.9 mg, 0.3 mmol) in ethyl acetate (3.0 ml) was added the
acetone 1a (111 pL, 1.5 mmol), TBHP(109 pL, 0.6 mmol, 5.5 M in decane), and nBuyNI (22.2 mg,
0.06 mmol) in screw-cap test tube. The reaction mixture was stirred at 130 °C for 40 min in an oil
bath with vigorous stirring. The reaction was cooled to room temperature and diluted with CH;CN
(1/100) prior to the injection into the mass spectrometer.

The negative-ion mode of ESI-MS spectrum showed the signals corresponding to the anionic I3

species (m/z 380.7151), which might indicate the presence of I, (Scheme 3 in manuscript) in the

proposed mechanism.
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V. Proposed Mechanism

Scheme 3 Proposed Mechanism.
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Although an in-depth discussion should await further investigations, at present we support
the radical imidation mechanism as described in Scheme 3." At the beginning, the rert-butoxyl
radical and hydroxide form catalytically from TBHP with the assistance of the iodide anion. Next,
hydroxide reacts with saccharin in the presence of I, to form a imidyl radical 7,> which might be
stabilized by its resonance structures 7> and 7”. Then in the presence of hydroxide, enol form of

ketone will perform a addition reaction with nitrogen-centered radical intermediate 7 to give a
tertiary carbon radical 8, which was oxidized to the imidated product 3b.'"*
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VI Analytical data of Compounds 3, 4 and 5

N-(2-oxopropyl)-N-(phenylsulfonyl)benzenesulfonamide 3a

White solid. mp:103-104 °C "H NMR (500 MHz; CDCl;): § = 2.11 (s, 3H), 4.48 (s, 2H), 7.54-7.57
(m, 4H), 7.67 (t, J= 7.5 Hz, 2H), 8.03 (d, J = 7.5 Hz, 4H); >C NMR (125 MHz, CDCI3): 6 = 26.6,
56.1, 128.6, 129.0, 134.2, 139.0, 200.1. HRMS (ESI-TOF) Calcd for C,5sH sNOsS,, [M+H]" m/z
354.0464; Found 354.0472.

(@]
&0

N

2-(2-oxopropyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 3b

White solid. mp:146-147 °C 'H NMR (500 MHz; CDCl5): d = 2.29 (s, 3H), 4.50 (s, 2H), 7.85 -
7.92 (m, 2H), 7.95 (d, J= 7.5 Hz, 1H), 8.07 (d, J= 7.0 Hz, 1H). *C NMR (125 MHz; CDCl;): 6 =
26.8, 46.9, 121.1, 125.3, 126.9, 134.5, 135.0, 137.5, 158.7, 198.3. HRMS (ESI-TOF) Calcd for
C1oHoNNaO,S, [M+Na]" m/z 262.0150; Found 262.0158.

4-methyl-N-(2-oxopropyl)-V-(phenylsulfonyl)benzenesulfonamide 3¢
White solid. mp:84-85 °C '"H NMR (500 MHz; CDCl3): 6 = 2.10 (s, 3H), 2.4 (s, 3H), 4.47 (s, 2H),
7.33 (d, J=8.0 Hz, 2H), 7.54 (t, J = 7.5 Hz, 2H), 7.65 (t,J = 7.5 Hz, 1H), 7.88 (d, /= 7.5 Hz, 2H),
8.02 (d, J = 8.0 Hz, 2H). "C NMR (125 MHz; CDCl;): d = 21.6, 26.5, 56.0, 128.5, 128.6, 128.9,
129.5, 134.0, 135.8, 138.9, 145.3, 200.3. HRMS (ESI-TOF) Calcd for CsH7NNaO5S,, [M+Na]"
m/z 390.0440; Found 390.0448.

o

N N2

FOALAEN

4-methyl-/N-(2-oxopropyl)-V-tosylbenzenesulfonamide 3d

White solid. mp:124-125 °C "H NMR (500 MHz; CDCl5): 6 = 2.10 (s, 3H), 2.44 (s, 6H), 4.45 (s,
2H), 7.33 (d, J = 8.0 Hz, 4H), 7.89 (d, J = 8.0 Hz, 4H). *C NMR (125 MHz; CDCl5): 6 = 21.6,
26.5, 56.0, 128.6, 129.5, 136.0, 145.2, 200.4. HRMS (ESI-TOF) Caled for C;7;H;9NNaOsS,,
[M+Na]" m/z 404.0602; Found 404.0594.
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4-methoxy-N-(2-oxopropyl)-V-(phenylsulfonyl)benzenesulfonamide 3e

White solid. mp:97-98 °C 'H NMR (500 MHz; CDCl5): § = 2.12 (s, 3H), 3.89 (s, 3H), 4.46 (s, 2H),
7.00 (d, J=8.5 Hz, 2H), 7.55 (t, J = 7.5 Hz, 2H), 7.66 (d, J= 7.5 Hz, 1H), 7.95 (d, /= 9.0 Hz, 2H),
8.02 (d, J = 8.0 Hz, 2H). *C NMR (125 MHz; CDCl5): 6 = 26.6, 55.7, 56.0, 114.1, 128.5, 128.9,
130.2, 131.1, 134.0, 139.1, 164.1, 200.3. HRMS (ESI-TOF) Calcd for C¢H;7NNaO;S,, [M+Na]"
m/z 406.0395; Found 406.0386.

4-methoxy-N-(2-oxopropyl)-/V-tosylbenzenesulfonamide 3f

White solid. mp:185-186 °C 'H NMR (500 MHz; CDCl;): § = 2.11 (s, 3H), 2.44 (s, 3H), 3.88 (s,
3H), 4.44 (s, 2H), 6.99 (d, J = 9.0 Hz, 2H), 7.33 (d, J= 8.0 Hz, 2H), 7.89 (d, J = 8.5 Hz, 2H), 7.95
(d, J= 8.5 Hz, 2H). >C NMR (125 MHz; CDCl): 6 = 21.6, 26.5, 55.7, 55.9, 114.0, 128.5, 129.5,
130.3, 131.0, 136.0, 145.2, 164.0, 200.5. HRMS (ESI-TOF) Calcd for C;H4NNaO;S,, [M+Na]"
m/z 420.0551; Found 420.0544.

©£”}

2-(2-oxopropyl)isoindoline-1,3-dione 3g

White solid. mp:139-141 °C "H NMR (500 MHz; CDCl,): 6 = 2.28 (s, 3H), 4.51 (s, 2H), 7.75 (dd,
Ji=3.5 Hz, J, = 5.5 Hz, 2H), 7.88 (dd, J, = 3.0 Hz, J, = 5.5 Hz, 2H). *C NMR (125 MHz;
CDCl3): § = 27.0, 47.1, 123.6, 132.0, 134.2, 167.6, 199.7. HRMS (ESI-TOF) Calcd for
C11H,(NO3, [M+H]" m/z 204.0661; Found 204.0661.

0 0
@?ﬁ
NO,

4-nitro-2-(2-oxopropyl)isoindoline-1,3-dione 3h

White solid. mp:175-177 °C '"H NMR (500 MHz; CDCl5): 6 = 2.30 (s, 3H), 4.55 (s, 2H), 7.95 (t, J
= 8.0 Hz, 1H), 8.14 - 817 (m, 2H). °C NMR (125 MHz; CDCl;): 6 = 27.0, 47.5, 123.8, 127.3,
128.8, 134.0, 135.6, 145.2, 162.2, 165.1, 198.7. HRMS (ESI-TOF) Calcd for C;;HgN,NaOs,
[M+Na]" m/z 271.0331; Found 271.0327.
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5-nitro-2-(2-oxopropyl)isoindoline-1,3-dione 3i
White solid. mp:179-181 °C '"H NMR (500 MHz; CDCl5): 6 = 2.31 (s, 3H), 4.57 (s, 2H), 8.08 (d, J
= 8.0 Hz, 1H), 8.64 (dd, J, = 2.0 Hz, J, = 8.5 Hz, 1H), 8.70 (d, J= 1.5 Hz, 1H). C NMR (125
MHz; CDCls): 6 = 27.0, 47.6, 119.0, 124.8, 129.4, 133.4, 136.4, 151.8, 165.2, 165.5, 198.6.
HRMS (ESI-TOF) Calcd for C,;HoN,Os, [M+H]" m/z 249.0511; Found 249.0519.

Cl O O
Cl

N
Cl
I

4,5,6,7-tetrachloro-2-(2-oxopropyl)isoindoline-1,3-dione 3j

White solid. mp:211-214 °C 'H NMR (500 MHz; CDCl;): § = 2.29 (s, 3H), 4.52 (s, 2H). "*C
NMR (125 MHz; CDCls): 6 = 27.0, 47.6, 127.6, 129.9, 140.4, 162.9, 198.6. HRMS (ESI-TOF)
Calcd for C;;HsCI,NNaOs, [M+Na]" m/z 363.8892; Found 363.8883.

0
O

AN

1-(2-oxopropyl)pyrrolidine-2,5-dione 3k

White solid. mp:108-110 °C 'H NMR (500 MHz; CDCl;): 6 = 2.22 (s, 3H), 2.79 (s, 4H), 4.32 (s,
2H). C NMR (125 MHz; CDCl5): 6 = 26.9, 28.0, 47.4, 176.3, 198.8. HRMS (ESI-TOF) Calcd
for C;H(NO3, [M+H]" m/z 156.0655; Found 156.0663.

Qf;&

2-(2-oxopropyl)hexahydro-1H-isoindole-1,3(2H)-dione 31

White solid. mp:112-114 °C 'H NMR (500 MHz; CDCl3): 6 = 1.49 (t, J = 5.5 Hz, 4H), 1.88 (d, J=
4.0 Hz, 4H), 2.22 (s, 3H), 2.95 (t, J = 4.5 Hz, 2H), 4.29 (s, 2H). °*C NMR (125 MHz; CDCl5): 6 =
21.5,23.6, 27.0, 39.8, 47.2, 179.0, 199.1. HRMS (ESI-TOF) Calcd for C,H(NOs, [M+H]" m/z

210.1125; Found 210.1116.
(0]

A

o N__O

2-(2-oxopropyl)-1H-benzo|de]isoquinoline-1,3(2H)-dione 3m

S8



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

White solid. mp:213-215 °C 'H NMR (500 MHz; CDCl3): d = 2.34 (s, 3H), 5.02 (s, 2H), 7.75 (t, J
= 8.0 Hz, 2H), 8.23 (d, J = 8.0 Hz, 2H), 8.58 (d, J = 7.5 Hz, 2H). °C NMR (125 MHz; CDCl;): 6
=27.3,49.3, 122.2, 126.9, 128.3, 131.5, 131.6, 134.3, 163.8, 200.6. HRMS (ESI-TOF) Caled for
C15H12NOs, [M+H]" m/z 254.0812; Found 254.0819.

O0A~O
Y
‘N

2-(2-oxo0-2-phenylethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4b

White solid. mp:196 °C '"H NMR (500 MHz; CDCl5): 6 = 5.16 (s, 2H), 7.53 (t, J = 7.5 Hz, 2H),
7.65 (t, J=17.0 Hz, 1H), 7.85 - 7.92 (m, 2H), 7.97 (d, J = 7.5 Hz, 1H), 8.02 (d, J = 7.5 Hz, 2H),
8.10 (d, /J=7.0 Hz, 1H). BC NMR (125 MHz; CDCl3): 6 =44.4,121.2, 125.4,127.3, 128.2, 129.0,
134.0, 134.2, 134.4, 134.9, 137.9, 159.1, 188.7. HRMS (ESI-TOF) Caled for C;5H,NO4S,
[M+H]" m/z 302.0487; Found 302.0480.

2-(2-(4-chlorophenyl)-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4¢

White solid. mp:194-196 °C "H NMR (500 MHz; CDCl;): § = 5.12 (s, 2H), 7.51 (d, J = 8.5 Hz,
2H), 7.88 - 7.92 (m, 2H), 7.94 - 7.99 (m, 3H), 8.12 (d, J = 7.5 Hz, 1H). °C NMR (125 MHz;
CDCls): 0 = 44.3, 121.2, 125.5, 127.2, 129.4, 129.6, 132.3, 134.5, 135.0, 137.8, 140.8, 159.1,
187.8. HRMS (ESI-TOF) Calcd for CsH;oCINNaO,S, [M+Na]" m/z 357.9917; Found 357.9923.

esavs

2-(2-(4-iodophenyl)-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4d

White solid. mp:233-235 °C 'H NMR (500 MHz; DMSO): 6 = 5.46 (s, 2H), 7.84 (d, J = 8.5 Hz,
2H), 7.98 (d, J = 8.0 Hz, 2H), 8.04 (d, J= 7.0 Hz, 1H), 8.09 (d, /= 7.5 Hz, 1H), 8.15(d, J=7.5
Hz, 1H), 8.35 (d, J = 7.5 Hz, 1H). °*C NMR (125 MHz; DMSO): d = 45.2, 103.8, 122.3, 125.7,
126.6, 130.5, 133.6, 135.9, 136.6, 137.7, 138.4, 159.3, 190.4. HRMS (ESI-TOF) Calcd for
C.sHoINNaO,S, [M+Na]" m/z 449.9267; Found 449.9252.

0O
5O

2-(2-(4-methoxyphenyl)-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4e

White solid. mp:194-196 °C "H NMR (500 MHz; CDCl;): 6 = 3.90 (s, 3H), 5.11 (s, 2H), 6.99 (d, J
= 8.5 Hz, 2H), 7.85 - 7.92 (m, 2H), 7.96 - 8.00 (m, 3H), 8.11 (d, J = 7.5 Hz, 1H). °*C NMR (125
MHz; CDCls): 6 =44.1, 55.6, 114.2, 121.2, 125.4, 127.1, 127.4, 130.5, 134.4, 134.9, 137.9, 159.2,
164.3, 187.1. HRMS (ESI-TOF) Calcd for C,¢H;3sNNaOsS, [M+Na]" m/z 354.0412; Found
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2-(2-([1,1'-biphenyl]-4-yl)-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4f

White solid. mp:216-218 °C 'H NMR (500 MHz; CDCl;): 6 = 5.19 (s, 2H), 7.43 (d, J = 7.0 Hz,
1H), 7.49 (t, J=7.5 Hz, 2H) 7.64 (d, J= 7.5 Hz, 2H), 7.74 (d, J= 8.0 Hz, 2H), 7.85 - 7.92 (m, 2H),
7.97 (d, J=17.5 Hz, 1H), 8.08 - 8.12 (m, 3H). BC NMR (125 MHz; CDCl3): 6 =44.4,121.2, 125.4,
127.3, 127.5, 128.5, 128.8, 129.0, 132.7, 134.5, 134.9, 137.9, 139.5, 146.9, 159.1, 188.3. HRMS

(ESI-TOF) Caled for C» H6NO,S, [M+H]" m/z 378.0800; Found 378.0790.
0O
0

¥ )—@—OH

2
N

2-(2-(4-hydroxyphenyl)-2-oxoethyl)benzo|[d]isothiazol-3(2H)-one 1,1-dioxide 4g

White solid. mp:251-252 °C "H NMR (500 MHz; DMSO): ¢ = 5.32 (s, 2H), 6.89 (d, J = 9.0 Hz,

2H), 7.96 (d, J = 8.5 Hz, 2H), 8.04 (d, /= 7.5 Hz, 1H), 8.09 (t, /= 7.5 Hz, 1H), 8.14 (d, /=7.5 Hz,

1H), 8.34 (d, J = 8.0 Hz, 1H), 10.57 (s, 1H). *C NMR (125 MHz; DMSO): 6 = 44.9, 116.0, 122.2,

125.6, 125.9, 126.8, 131.5, 135.8, 136.5, 137.7, 159.4, 163.4, 188.3. HRMS (ESI-TOF) Calcd for

C5sH,NOsS, [M+H]" m/z 318.0431; Found 318.0421.

(@) (@)
&°

N
O,

2-(2-(3-nitrophenyl)-2-oxoethyl)benzo|d]isothiazol-3(2H)-one 1,1-dioxide 4h

White solid. mp:216-217 °C 'H NMR (500 MHz; CDCl;): § = 5.20 (s, 2H), 7.77 (t, J = 8.0 Hz,
1H), 7.90 - 7.96 (m, 2H), 8.00 (d, J= 7.0 Hz, 1H), 8.13 (d, J= 7.0 Hz, 1H), 8.35 (d, J= 8.0 Hz,
1H), 8.52 (dd, J, = 1.5 Hz, J, = 8.5 Hz, 1H), 8.85 (t, J = 2.0 Hz, 1H). ®C NMR (125 MHz;
CDCls): 0 = 44.5, 121.3, 123.1, 125.6, 127.1, 128.4, 130.4, 133.7, 134.6, 135.2, 135.2, 137.8,
148.5, 159.0, 187.3. HRMS (ESI-TOF) Calcd for C;sH(N,NaO¢S, [M+Na]" m/z 369.0517;

Found 369.0518.

(@) O
&°

N

/
2-(2-(3-methoxyphenyl)-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4i
White solid. mp:185 °C 'H NMR (500 MHz; CDCl;): § = 3.86 (s, 3H), 5.15 (s, 2H), 7.19 (d, J =
8.0 Hz, 1H), 7.44 (t, J = 8.0 Hz, 1H), 7.53 (s, 1H), 7.59 (d, J = 7.5 Hz, 1H), 7.86 - 7.93 (m, 2H),
7.97 (d, J= 8.0 Hz, 1H), 8.11 (d, J = 7.5 Hz, 1H). C NMR (125 MHz; CDCl;): 6 = 44.5, 55.5,
112.3, 120.6, 120.9, 121.2, 125.4, 127.3, 129.9, 134.5, 134.9, 135.3, 137.9, 159.1, 160.0, 188.6.
Calcd for C1¢H14NO5S, [M+H]" m/z 332.0593; Found 332.0580.
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2-(2-(2-fluorophenyl)-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4j

White solid. mp:158-160 °C 'H NMR (500 MHz; CDCls): 6 = 5.09 (d, J = 3.5 Hz, 2H), 7.21 -
7.25 (m, 1H), 7.30 (t, J= 8.0 Hz, 1H), 7.63 (d, J= 7.0 Hz, 1H), 7.85 - 7.93 (m, 2H), 7.97 (d, J =
7.5 Hz, 1H), 8.00 - 8.03 (m, 1H), 8.11 (d, /= 7.5 Hz, 1H). C NMR (125 MHz; CDCl3): 6 =47.8,
47.9, 116.6, 116.8, 121.2, 122.1, 122.2, 125.0, 125.0, 125.4, 127.3, 131.2, 134.4, 134.9, 136.1,
136.2, 137.9, 159.1, 161.5, 163.5, 187.0, 187.0. Calcd for CsH;;FNO,S, [M+H]" m/z 320.0387;
Found 320.0397.

(@] (@]
v
N

Cl

2-(2-(2-chlorophenyl)-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4k

White solid. mp:159-161 °C '"H NMR (500 MHz; CDCl;): 6 = 5.13 (s, 2H), 7.38 - 7.42 (m, 1H),
7.49 (d, J= 4.0 Hz, 2H), 7.75 (d, J = 7.5 Hz, 1H), 7.86 - 7.93 (m, 2H), 7.97 (d, J = 7.0 Hz, 1H),
8.11 (d, J="7.5 Hz, 1H). BC NMR (125 MHz; CDCl3): 6=47.1,121.2, 125.4, 127.1, 127.3, 130.5,
130.9, 131.9, 133.4, 134.5, 135.0, 1354, 137.8, 159.0, 191.4. Calcd for C;sH;(CINNaO,S,
M+Na] m/z 357 9917; Found 357.9909.

2-(1-(4-chlorophenyl)-1-oxopropan-2-yl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 41

White solid. mp:212 °C 'H NMR (500 MHz; CDCl3): 6 =1.77 (d,J= 7.0 Hz, 3H), 6.40 (¢, /= 7.0
Hz, 1H), 7.49 - 7.51 (m, 2H), 7.74 - 7.78 (m, 1H), 7.78 - 7.81 (m, 1H), 7.88 (d, J = 8.0 Hz, 2H),
7.92 (d, J= 8.5 Hz, 2H). BC NMR (125 MHz; CDCl5): 0 =17.6, 77.7, 122.0, 123.7, 126.3, 129.4,

129.9, 132.0, 133.5, 134.4, 140.8, 143.6, 168.4, 193.3. HRMS (ESI-TOF) Calcd for

C,¢H,CINNaO,S, [M+Na] " m/z 372.0073; Found 372.0074.
(0] (0]
(0]

N }:

2-(2-(naphthalen-1-yl)-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4m

White solid. mp:216-217 °C 'H NMR (500 MHz; CDCl3): 6 = 5.18 (s, 2H), 7.56 (t, J = 7.5 Hz,
2H), 7.60 - 7.63 (m, 1H), 7.86 - 7.92 (m, 3H), 7.98 (d, /= 7.0 Hz, 1H), 8.03 (d, /= 7.0 Hz, 1H),
8.08 (d, J=8.0 Hz, 1H), 8.13 (d, /= 7.0 Hz, 1H), 8.72 (d, J = 8.5 Hz, 1H). BC NMR (125 MHz;
CDCls): 0 = 46.2, 121.2, 124.2, 125.5, 125.8, 126.9, 127.3, 128.1, 128.5, 128.6, 130.3, 132.0,

134.0, 134.1, 134.5, 135.0, 137.9, 159.2, 192.1. HRMS (ESI-TOF) Calcd for C;oH4NO,S,
[M+H]" m/z 352.0638; Found 352.0640.
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2-(2-ox0-2-(thiophen-2-yl)ethyl)benzo|d]isothiazol-3(2H)-one 1,1-dioxide 4n

White solid. mp:209-211 °C 'H NMR (500 MHz; CDCl;): § = 5.08 (s, 2H), 7.21 (t, J = 4.5 Hz,
1H), 7.76 (d, J = 5.0 Hz, 1H), 7.86 - 7.93 (m, 3H), 7.97 (d, J = 7.0 Hz, 1H), 8.11 (d, /= 7.0 Hz,
1H). *C NMR (125 MHz; CDCly): 6 = 44.2, 121.2, 125.5, 127.2, 128.4, 132.6, 134.5, 135.0,
135.0, 137.8, 140.2, 159.0, 181.9. HRMS (ESI-TOF) Calcd for C;3HoNNaO,S,, [M+Na]" m/z
329.9871; Found 329.9876.

000 ©
7

é\NN

2-(2-(furan-2-yl)-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 40

White solid. mp:185-186 °C "H NMR (500 MHz; CDCl;): § = 5.03 (s, 2H), 6.62 (d, J = 2.0 Hz,
1H), 7.35 (d, J=3.5 Hz, 1H), 7.67 (s, 1H), 7.85 - 7.92 (m, 2H), 7.96 (d, J = 7.5 Hz, 1H), 8.10 (d, J
= 7.0 Hz, 1H). BC NMR (125 MHz; CDCl5): 6 = 43.7, 112.8, 118.3, 121.2, 125.4, 127.2, 134.4,
135.0, 137.8, 147.1, 150.6, 159.0, 178.4. HRMS (ESI-TOF) Calcd for C3H(NOsS, [M+H]" m/z
292.0274; Found 292.0267.

o] o]
gsle
N

2-(2-oxocyclopentyl)benzo|d]isothiazol-3(2H)-one 1,1-dioxide 4p

White solid. mp:173 °C '"H NMR (500 MHz; CDCl5): 6 = 1.91 - 1.97 (m, 1H), 2.26 - 2.31 (m, 1H),
2.44 - 2.55 (m, 4H), 4.35 - 4.39 (m, 1H), 7.82 - 7.93 (m, 3H),8.02 (d, J = 7.0 Hz, 1H). BC NMR
(125 MHz; CDCl;): 0 = 19.0, 26.7, 35.5, 56.2, 121.0, 125.2, 127.0, 134.4, 134.9, 137.7, 158.1,
209.4. HRMS (ESI-TOF) Calcd for C,H;;NNaO,4S, [M+Na]" m/z 288.0301; Found 288.0302.

(@) (@)
@‘z%
N

2-(2-oxocyclohexyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4q

White solid. mp:162-163 °C '"H NMR (500 MHz; CDCl5): § = 1.69 - 1.74 (m, 1H), 1.83 - 1.91 (m,
1H), 1.96 - 2.02 (m, 1H), 2.04 - 2.09 (m, 1H), 2.16 - 2.18 (m, 1H), 2.45 - 2.52 (m, 1H), 2.60 - 2.62
(m, 2H), 5.59 - 5.63 (m, 1H),7.72 (t, /= 7.5 Hz, 1H), 7.78 (t, J= 7.5 Hz, 1H), 7.84 (d, /= 7.0 Hz,
1H), 7.88 (d, J = 7.5 Hz, 1H). BC NMR (125 MHz; CDCls): 0 = 23.5, 26.9, 33.1, 40.7, 82.8,
121.8, 123.6, 126.5, 133.4, 134.2, 143.5, 168.5, 201.7. HRMS (ESI-TOF) Calcd for C3H4NO4S,
[M+H]" m/z 280.0638; Found 280.0638.
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2-(2-oxocycloheptyl)benzo|d]isothiazol-3(2H)-one 1,1-dioxide 4r

White solid. mp:138-139 °C 'H NMR (500 MHz; CDCls): 6 = 1.41 (t, J = 10.0 Hz, 1H), 1.73 -
1.83 (m, 2H), 1.93 - 2.02 (m, 4H), 2.26 - 2.29 (m, 1H), 2.48 - 2.55 (m, 1H), 2.73 - 2.78 (m, 1H),
5.71 (dd, J; = 3.0 Hz, J, = 10.0 Hz, 1H), 7.72 (t, J = 7.5 Hz, 1H), 7.78 (t, J = 7.5 Hz, 1H), 7.83
-7.88 (m, 2H). BC NMR (125 MHz; CDCl3): 0 = 22.8, 26.2, 28.2, 30.5, 40.6, 84.7, 121.8, 123.6,
126.5, 133.4, 134.2, 143.5, 168.3, 204.6. HRMS (ESI-TOF) Calcd for C,H (NO,S, [M+H]" m/z

294.0795; Found 294.0803.
o

0 -

N
2-(4-methyl-2-oxocyclohexyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4s
White solid. mp:207-208 °C 'H NMR (500 MHz; CDCl5): 6 = 1.12 (d, J = 7.0 Hz, 3H), 1.44 -
1.48 (m, 1H), 1.73 - 1.80 (m, 1H), 2.08 - 2.13 (m, 1H), 2.18 - 2.22 (m, 1H), 2.51 - 2.55 (m, 1H),
2.55-2.57 (m, 2H), 5.64 - 5.68 (m, 1H), 7.71 - 7.74 (m, 1H), 7.77 - 7.80 (m, 1H), 7.83 (d, J=7.5
Hz, 1H), 7.88 (d, J= 7.5 Hz, 1H). C NMR (125 MHz; CDCl5): 6 = 20.9, 30.7, 34.8, 39.5, 40.7,

81.8, 121.9, 123.6, 126.6, 133.4, 134.2, 143.6, 168.5, 201.9. HRMS (ESI-TOF) Calcd for
C14H16NO4S [M+H]" m/z 294.0795; Found 294.0791.

R

(E)-2-(2-hydroxy-4-oxopent-2-en-3-yl)benzo|[d]isothiazol-3(2H)-one 1,1-dioxide 4t

White solid. mp:175-176 °C 'H NMR (500 MHz; CDCls): 6 = 2.17 (s, 6H), 7.93 - 8.01 (m, 2H),
8.04 (d, J= 8.0 Hz, 1H), 8.19 (d, J = 7.5 Hz, 1H). *C NMR (125 MHz; CDCl5): § = 22.1, 102.7,
121.5, 125.8, 126.4, 134.6, 135.5, 137.7, 158.3, 194.3. HRMS (ESI-TOF) Calcd for
C,H|NNaOsS, [M+Na]" m/z 304.0256; Found 304.0266.

@)

2 0
N ™
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2-(1,1-dioxido-3-oxobenzo|d]isothiazol-2(3H)-yl)-1-phenylbutane-1,3-dione 4u

White solid. mp:189-190 °C "H NMR (500 MHz; CDCl,): 6 = 2.24 (s, 3H), 7.30 (t, /= 7.5 Hz,
2H), 7.39 (d, J= 7.5 Hz, 1H) 7.55 (d, J= 7.5 Hz, 2H), 7.86 - 7.88 (m, 3H), 8.17 (t, /= 3.5 Hz, 1H),
17.23 (s, 1H). BC NMR (125 MHz; CDCl,): 6 = 23.2, 101.7, 121.5, 125.8, 126.1, 127.1, 128.2,
131.6, 134.2, 134.5, 1354, 137.6, 159.4, 188.7, 197.9. HRMS (ESI-TOF) Calcd for
C,7H3NNaOsS, [M+Na]" m/z 366.0412; Found 366.0416.
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2-(2-cyclopropyl-2-oxoethyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4v

White solid. mp:166-167 °C '"H NMR (500 MHz; CDCl;): 6 = 1.02 - 1.06 (m, 2H), 1.18 - 1.21 (m,
2H), 2.04 - 2.07 (m, 1H), 4.65 (s, 2H), 7.84 - 7.91 (m, 2H), 7.95 (d, J= 7.5 Hz, 1H), 8.08 (d, J =
7.5 Hz, 1H). BC NMR (125 MHz; CDCl3): 6 =12.0, 18.1, 47.0, 121.1, 125.4, 127.2, 134.4, 134.9,
137.8, 158.9, 200.4. HRMS (ESI-TOF) Calcd for C;,H,NO,S, [M+H]" m/z 266.0482; Found
266.0482.

o)
¥
o
2-(3-methyl-2-oxobutyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4w
White solid. mp:143 °C 'H NMR (500 MHz; CDCl5): 6 = 1.23 (d, J = 7.0 Hz, 6H), 2.79 - 2.82 (m,
1H), 4.56 (s, 2H), 7.84 - 7.91 (m, 2H), 7.94 (d, J = 7.5 Hz, 1H), 8.07 (d, J = 7.5 Hz, 1H). “C

NMR (125 MHz; CDCl3): 6 = 18.0, 38.4, 44.8, 121.1, 125.3, 127.2, 134.4, 134.9, 137.7, 158.9,
203.5. HRMS (ESI-TOF) Calcd for C,H3NNaO,S, [M+Na]" m/z 290.0463; Found 290.0454.

0O O
0 0
%’/ é/

2-(2-oxobutyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4x and
2-(3-oxobutan-2-yl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide (3:2) 4x’

White solid. mp:150-151 °C. "H NMR (500 MHz; CDCl5): 6 = 1.14 (t, J = 7.5 Hz, 3H), 1.78 (d, J
= 7.0 Hz, 3H), 2.26 (s, 3H), 2.60 (q, J = 7.0 Hz, 2H), 4.49 (s, 2H), 4.62 (q, /= 7.5 Hz, 1H), 7.85 -
7.93 (m, 4H), 7.96 (d, J = 7.5 Hz, 2H), 8.08 (t, J = 7.0 Hz, 2H). >*C NMR (125 MHz; CDCl;): 6 =
7.2, 13.6, 26.0, 32.9, 46.2, 56.4, 121.0, 121.2, 125.3, 125.4, 126.8, 127.1, 134.5, 135.0, 135.1,
137.7, 137.8, 158.7, 158.9, 201.0, 201.8. HRMS (ESI-TOF) Calcd for C,H;;NNaO,S, [M+Na]"
m/z 276.0306; Found 276.0310.

o)
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3-((1,1-dioxidobenzo[d]isothiazol-3-yl)oxy)butan-2-one 4x”

White solid. mp:137-138 °C "H NMR (500 MHz; CDCl;): § = 1.68 (d, J = 7.0 Hz, 3H), 2.30 (s,
3H), 5.55 (d, J= 7.0 Hz, 1H), 7.75 (t, /= 7.5 Hz, 1H), 7.79 - 7.85 (m, 2H), 7.89 (d, J = 7.5 Hz,
1H). BC NMR (125 MHz; CDCl3): 6 = 16.2, 26.0, 81.2, 122.0, 123.5, 126.3, 133.5, 134.4, 143.5,
168.4,202.5. HRMS (ESI-TOF) Calcd for C;H;NO,4S, [M+H]" m/z 254.0482; Found 254.0476.
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2-(3-oxopentan-2-yl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4y

White solid. mp:95-96 °C. "H NMR (500 MHz; CDCls): 6 = 1.09 (t, J = 7.5 Hz, 3H), 1.79 (t, J =
7.5 Hz, 3H), 2.58 (q, J = 3.0 Hz, 2H), 4.65 (q, J = 7.5 Hz, 1H), 7.87 (dd, J, = 1.5 Hz, J, = 7.5 Hz,
1H), 7.90 - 7.96 (m, 2H), 8.06 (d, J = 7.5 Hz, 1H). *C NMR (125 MHz; CDCl;): 6 = 7.5, 13.7,
31.5, 56.0, 121.0, 125.3, 126.8, 134.5, 135.0, 137.8, 158.8, 204.5. HRMS (ESI-TOF) Calcd for
C,H 3NNaO,S, [M+Na]" m/z 290.0463; Found 290.0451.
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2-((1,1-dioxidobenzo|[d]isothiazol-3-yl)oxy)pentan-3-one 4y’
White solid. mp:157-158 °C. "H NMR (500 MHz; CDCls): 6 = 1.13 (t,J= 7.5 Hz, 3H), 1.67 (d, J
= 7.0 Hz, 3H), 2.56 - 2.69 (m, 2H), 5.57 (q, J= 7.5 Hz, 1H), 7.75 (t, J= 7.5 Hz, 1H), 7.79 - 7.82
(m, 1H), 7.84 (d, J= 7.5 Hz, 1H), 7.89 (d, J = 8.0 Hz, 1H). *C NMR (125 MHz; CDCl3): 6 = 7.1,
16.5, 31.8, 80.9, 121.9, 123.5, 126.3, 133.5, 134.3, 143.5, 168.4, 205.5. HRMS (ESI-TOF) Calcd
for C,H 4NO,4S, [M+H]" m/z 268.0638; Found 268.0629.
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N

2-(4-methyl-2-oxopentyl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4z

White solid. mp:150-151 °C 'H NMR (500 MHz; CDCls): 6 = 0.98 (d, J = 6.5 Hz, 6H), 2.20 -
2.25 (m, 1H), 2.43 (d, J= 6.5 Hz, 2H), 4.45 (s, 2H), 7.85 - 7.92 (m, 2H), 7.95 (d, /= 7.0 Hz, 1H),
8.09 (d, J=17.5 Hz, 1H). BC NMR (125 MHz; CDCls): 6 = 22.5,24.7, 47.0, 48.3, 121.2, 125.4,
127.2, 134.5, 135.0, 137.8, 158.9, 200.0. HRMS (ESI-TOF) Calcd for C3H,sNNaO,S, [M+Na]"
m/z 304.0619; Found 304.0612.
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2-(2-methyl-4-oxopentan-3-yl)benzo[d]isothiazol-3(2H)-one 1,1-dioxide 4z’

White solid. mp:63-64 °C. 'H NMR (500 MHz; CDCl3): 6 =1.09 (d, J="7.0 Hz, 3H), 1.16 (d, J =
6.5 Hz, 3H), 2.28 (s, 3H), 2.45 - 2.49 (m, 1H), 5.32 (d, /= 4.0 Hz, 1H), 7.75 (t, /= 7.5 Hz, 1H),
7.79 - 7.85 (m, 2H), 7.90 (d, J = 7.0 Hz, 1H). BC NMR (125 MHz; CDCl3): 6 = 16.6, 19.2, 27.3,
88.9, 122.0, 123.4, 126.4, 133.5, 134.3, 143.6, 168.9, 202.0. HRMS (ESI-TOF) Calcd for
C3HsNNaO,S, [M+Na]" m/z 304.0619; Found 304.0612.
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2-(2-0x0-1-((2,2,6,6-tetramethylpiperidin-1-yl)oxy)propyl)benzo|d]isothiazol-3(2H)-one
1,1-dioxide 5

White solid. mp:152-154 °C 'H NMR (500 MHz; CDCl3): 0 = 1.03 (s, 3H), 1.16 (s, 3H), 1.25 (s,
3H), 1.31 (s, 4H), 1.43 - 1.50 (m, 3H), 1.59 (s, 2H), 2.54 (s, 3H), 5.82 (s, 1H), 7.83 (d, J= 7.5 Hz,
1H), 7.88 - 7.93 (m, 2H), 8.03 (d, J = 7.5 Hz, 1H). BC NMR (125 MHz; CDCl3): 0 = 16.9, 20.5,
20.6, 28.0, 32.1, 33.5, 40.0, 59.9, 61.5, 88.2, 121.1, 125.5, 126.3, 134.3, 135.3, 138.1, 159.2, 200.8.
HRMS (ESI-TOF) Calcd for C9H,;N,058S, [M+H]" m/z 395.1635; Found 395.1623.
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VI 'H and “C Spectra of Compounds 3, 4 and 5
Product 3a

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: h6.

INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
cq. time 1.892 sec
Width 9177.5 Hz
8 repetitions
OBSERVE  H1, 499.8025912 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec
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STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
User: 1-14-87
File: h6S1
INOVA-500 "NENUS00" 0=8=00
O 1
Relax. delay 0.500 sec “-N
Pulse 45.0 degrees S
ime 1.300 sec W
Width 31421.8 Hz O
128 repetitions
OBSERVE C13, 125.6754666 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 13107
Total time 2 hr, 3 min, 31 sec
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Product 3b

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature

o
File: r273 \\1f3
INOVA-500 “NENUS00" S
\
N

Width 8561.6 Hz

8 repetitions

OBSERVE  H1, 499.8025761 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
O

2.292
O

_4.497

—r—r 1 "
5

©
o
~
e

0.904

9347

2.00+4
9

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: cdcld
Ambient temperature (R o
Use 1-14-87
File: r280
INOVA-500 "NENUS00"

N
Relax. delay 0.500 sec _>7

Pulse 45.0 degrees

Acg. time 1.300 sec o O
Width 31421.8 Hz

64 repetitions
OBSERVE C13, 125.6754762 MHZ

DECOUPLE  H1, 499.8050905 MHz

Power B

continuously on

WALTZ-16 modulated

Total time 3 hr, 56 sec

—125.310

—135.016
{_134.474
——121.110

46.861

26.752

198.254
—137.541
—126.301

158.734
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Product 3¢

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: t876

INOVA-500 "NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
cq. time 1.892 sec

ons
OBSERVE  H1, 499.8025922 MHZz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

4.472

— e e e e

2.439
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2.24{
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2.034

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdc13

Ambient temperature

user: 1-14-87

File: t860
0

INOVA-500 “NENUS00"

Relax. delay 0.500 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

64 repetitions
OBSERVE C13, 125.6754762 MHZ
DECOUPLE  H1, 499.8050905 MHz
Power 42 d

continuously on

WALTZ-16 modulated

Total time 3 hr, 56 sec

200.261

145.343
—138.945
135.832
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Product 3d

STANDARD PROTON PARAMETERS

Archive directory:
Sample directory:

/export/home /ouyy /vnmrsys /data

Pulse Sequence:

Solvent: CDC13
Ambient temperature
File: t683

INOVA-500

s2pul

"NENU500"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

Width 9169.1 Hz

8 repetitions
OBSERVE  H1, 499.8025888 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

" ¥ |
—7.882
—7.337
st ey
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2.442

2.103

4.4as50

3.754
3.964

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence:
Solvent: cdc13
Ambient temperature

User: 1-14-87

File: t207
INOVA-500

s2pul

"NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
time 1.300 sec

ions

OBSERVE C13, 125.6754747 MHz
DECOUPLE  H1, 499.8050905 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072
Total time 2 hr, 3 min, 31 sec

200.394

129.499

\_128.572

145.232
135.981

N
-
o

2.004
6.104
2.864

76.744

=

21.613

it

55.975

26.515

T RESEA

140

T
120

T T

20 0

T T

ppm
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T
100 80 40
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Product 3e

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul
Solvent: CDCI3
Ambient temperature
File: t87

INOVA-500 "“NENU500"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
width 9169.1

8 repetitions
OBSERVE  H1, 499.8025897 MHZz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

—~7:008
s T

4.459

—3.888

2.117

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vimrsys/data

Sample directory:

Pulse Sequence: sZpul

Solvent: cdcl3

Ambient temperature

user: 1-14-87

File: t861
500

INOVA-! MNENUS00™

4 repetitions
OBSERVE C13, 125.6754704 MHz
DECOUPLE H1, 499.8050305 Mz

Power 42 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec

200.329

164.056

I

114.063

2.004

3.214

55.994
55.689

26.565

T

220 200

T
120

T

S21

100

T

80



Product 3f

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: t831
INOVA-500 "“NENU500"

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 9169.1 Hz

8 repetitions

OBSERVE  H1, 499.8025897 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

—
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4.440

3.875

2.442

2.107

1881
1.914
1,953

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: cdc
Ambient temp
User: 1-14-8
File: t832

INOVA-500

13
erature
7

UNENUS 00"

Relax. delay 0.500 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

128 repetitions
OBSERVE C13, 125.6754752 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

VALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

130.995
130.254

/7
/s
29.503

200.474
145.171

163.957

_ se.0ns

s

113.995

2.004

2,991

77.252

.000

76.744

2.924

~ 58,897

55.651

26.542
21.617

T T T T T T T

T
220 200 180 160 140

T
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Product 3g

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature O O

File: 5007
0 “NENUS00"
N

INOVA-50
Relax. delay 1.000 sec

Acq. time 1.892 sec

Width 9329.4 Hz o)
8 repetitions
OBSERVE  H1, 499.8025874 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

H
33TIBRRR
WG .
)
| e 1 S
e T T T
9 845 7 6 5 5 4 3 w2 i i 0 ppm

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vomrsys/data
sample directory:

Pulse Sequence: s2pul
Solvent: cdc13
Ambient temperature

user: 1-14-87

File: 5033 o O

INOVA-500 “NENUS00" )_
Relax. delay 0.500 sec N
Pulse 45.0 degrees

Acq. time 1.300 sec
Width 31421.8 Hz

~—77.256

——{77.000
—_76.744

134.165

ons
OBSERVE C13, 125.6754661 MHZ
DECOUPLE H1, 499.8050905 MHz

continuously on
WALTZ-16 modulated

123.551

i
@
N
b3
@

Total time 2 hr, 3 min, 31 sec

131.986
I | ]

26.988

199.650

T ]

" - Ll 2 e
, o 4 e Lo ¥ W

L I A I B I B I 8 L L B e e e o R  REEEE S

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 3h

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vomrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: t705
INOVA-500 “NENUS00"
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
width 9169.1 Hz NO2
8 repetitions

OBSERVE  H1, 499.8025838 MHz
DATA PROCESSING
FT size 65536

Total time 0 min, 23 sec

2.295

4.549

1 4 e = ——

T T TR

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: szpul

Solvent: cdcl3
Ambient temperature
1-14-87

File: t724
INOVA-500 "NENU500"

Relax. delay 0.500 sec
Pulse 45.0 degrees NO,

192 repetitions
OBSERVE C13, 125.6754656 MHZ
DECOUPLE H1, 499.8050905 MHZ
Power 42 dB

cont inuously on

WALTZ-16 modulated

77.256

Total time 2 hr, 3 min, 31 sec

—128.786
—127.324

47.548

—135.550
134.031
26.958

198.735
123.830

165.101
162.178
145.152

T T T T T T ammmas| T T T

T T
220 200 180 160 140 120 100 80 60 40
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Product 3i

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: uldsg
INOVA-500 “NENUS00"

Relax. delay 1.000 sec

Acq. time 1.892 sec
Width 10893.2 Hz

8 repetitions

OBSERVE  H1, 499.8025887 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

\_8.625
7.265

4.568

2.306

=R

T ——

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence: s2pul

Solvent: cdc13

Ambient temperature

User: 1-14-87

File: u216
00

INOVA-5 "NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz
320 repetitions
OBSERVE C13, 125.6754627 MHz
DECOUPLE  H1, 4998050905 MHZ
Power 42 dB

sly on
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 2 hr, 3 min, 31 sec

198.628
—165.475
\—165.204

151.829

Lo I ‘

136.423

133.436

129.419

124.784

2.00+4

118.985

2.924

47.563

26.988

-0.000

T
0 ppm

™ &
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Product 3j

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature Cl o 0

File: u046
INOVA-500 “NENUS00" Cl }
N

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec Cl

Width 10893.2 Hz o)
8 repetitions cl
OBSERVE  H1, 499.8025894 MHZ

DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

2.292

©
|

9 8 7 6 S 4 3 g 2 1 -0 ppm

2.00+
8

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3
Santont cect¥arure ¢ oo
user: 1-14-87 cl
File: uoaz
INOVA-500 “NENUS00" N
Relax. delay 0.500 sec vow Cl
Pulse 45.0 degrees L5 o)
Acq. time 1.300 sec e Cl
Width 31421.8 Hz SR
128 repetitions il
OBSERVE  C13, 125.6754637 MHz l J
DECOUPLE H1, 499.8050905 MHZz
Power 42 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec
Pl g
2 3
o o e 2
© @ > i S <
2 B @ IS &
© o S &
2 @ ..l
R AR mma T T R ASEE AR T T T T R o e L o e
220 200 180 160 140 120 100 80 60 a0 20 0 ppm
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Product 3k

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vimrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: v3ss

00

INOVA-5 MNENUS 00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Width 10893.2 Hz o]
8 repetitions
OBSERVE  H1, 499.8025518 MHZ
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

<
~ S
8
5
<
S —— = N . \ — -
— T e e T T e T
8 7 6 S . 4 3 . 2 1 -0 ppm
2 s o
s S 3
o < N
STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vmrsys/data
Sample directory:
Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature o]
user: 1-14-87 0o
File: vas
INOVA-500

“NENUS 00" N\)K

Relax. delay 0.500 sec

Pulse 45.0 degrees o)
Acq. time 1.300 sec

Width 31421.8 Hz

4096 repetitions
OBSERVE  C13, 125.6754805 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

cont nuously on

WALTZ-16 modulated

£

Total time 2 hr, 3 min, 31 sec

b=

g

©

]

o o \

B = =

2 o G/ s ’J
g i ]

|

| | L

220 200 180 160 140 120 100 80 60 a0 20 0 ppm
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Product 31

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13

Ambient temperature
File: vas?
INOVA-500 “NENUS00" N

Relax. delay 1.000 sec

Pulse 45.0 degrees o
Acq. time 1.892 sec

Width 10893.2 Hz

8 repetitions
OBSERVE  H1, 499.8025751 MHz

DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

2.217

4.293

—1.882
1.874
—1.496

o/ 1.485

—2.887
\—1.474

e —2 . 948

\_2.938

|
!
e
L
|
\

,,
=
©
(=]
~
@

@
IS

1.938 7

~n
£

-
1
ES
-]
-
5

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3 o)
Ambient temperature
User: 1-14-87
File: v338 .
00

INOVA-5 YNENUS00"

Relax. delay 0.500 sec o)
Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 hz

64 repetitions
OBSERVE C13, 125.6754690 MHz
DECOUPLE H1, 499.8050905 MHZ
Power B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072
Total time 2 hr, 3 min, 31 sec

77262
—23.620
_21.487

179.041
—27.000
47.166
27.042

39.811

199.074

1

T T T S e e e o

R o o e e e e
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Product 3m

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: 2089
INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 10893.2 Hz
4 repetitions
OBSERVE _ H1, 499.8025884 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 11 sec

5.024
2.343

—8.284

s SN

7.763

— 7747
\_7.732
7.267

1.648

T
9 - PO 7 6 S 4 3 i -0 ppm

PO 4 >

L = =

S w - M
STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vmrsys/data
Sample directory:

(0]

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
User: 1-14-87
File: 2090 O N.__O

INOVA-500 “NENU500"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz

itions
OBSERVE  C13, 125.6754642 MHZ
DECOUPLE H1, 499.8050905 MHz
Power 42
continuously on
WALTZ-16 modulated
DATA PROCESSING

Total time 3 hr, 56 sec

Ry
nefes
oL
Shges
dHass
@
& w 2
o 2 2 -
R B S
©
K 2
n -
B 2 S ~
o ot b 4 o~
s
S

l Hl i)

T R e e T T T T T T T T T

T T
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Product 4b

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: COC13
Ambient temperature

File: s877

INOVA-500 "NENU500"

1,0 Q
Relax. delay 1.000 sec é/
Pulse 45.0 degrees .
Acq. time 1.892 sec N

DATA PROCESSING (e]
FT size 65536
Total time 0 min, 23 sec

. » T SR R
e e : — ; i e = i _— i : =
] B cord 7 6 A5 4 3 2 i -0 ppm
rraralioog ps

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdc13
Ambient temperature
User: 14-87

1- Q09
File: 5968 1Y
INOVA-500 “NENUS500" \N

Relax. delay 0.500 sec
Pulse 45.0 degrees
cq. time 1.300 sec

Width 31421.8 Hz

128 repetitions

OBSERVE C13, 125.6754670 MHz 1
DECOUPLE H1, 499.8050905 MHZ

Power 42 di
continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec

—77.252
77.000
76.744

128.950

\

~—137.865
44.419

188.705
159.111
/
—_—\ 125,418

WMW \ it b h oS

R e T T T T

T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4¢

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnomrsys/data

Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: t410

INOVA-500 “NENUS00"
Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

Width 9329.4 Hz
8 repetitions

OBSERVE H1, 499.8025894 MHZ

DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

5.118

0.000

1.584

0.88
04
66

1.844

STANDARD CARBON PARAMETERS

o

2.004

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

Pulse Sequence: sZpul
Solvent: cdc13
Ambient temperature
User: 1-14-87

File: t323

INOVA-500 “NENUS00"

Relax. delay 0.500 sec

n:

OBSERVE C13, 125.6754642 MHz

DECOUPLE H1, 489.8050905 MHz
r 42 d8

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec

187.793

129.591
\_129.362

134.527
132.345
\—125.478

—135.031
\—127.218
\—121.228

140.830
137.835

s

/

159.089

| LLLL

=7 7287
.015
—76.760

44.320

T R e e )

T
180 160 140 120
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Product 4d

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence:
Solvent: DMSO
Ambient temperature

File: y531

INOVA-500

s2pul

"NENUS00"

Relax. delay 1.000 sec

OBSERVI
DATA PROCESSING
FT size 65536

Total time 0 min, 11 sec

5.456

Electronic Supplementary Material (ESI) for Chemical Communications
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3.327

2.487

0.944

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: DMSO
Ambient temperature

User: 1-14-87
File: y572
00

Y
INOVA-5 MNENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec

tions
€13, 125.6760541 MHz
DECOUPLE H1, 499.8074646 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072
Total time 3 hr, 56 sec

~190.446
159.308

2.00{

138.378
137.726
136.551
135.895
133.571
130.504

125.678

\__122.283

\—126.647

i

103.784

i

45.200

40.504
s

40.336

|

40.168

/—40.004
_39.836

\_39.668

\_39.500

s e e

immm

T
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Product 4e

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence:
Solvent: CDC13
Ambient temperature

File: r602

INOVA-500

szpul

"NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 8561.6

8 repetitions
OBSERVE _ H1, 499.8025897 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

Hz

3.900

5.113

)

1.580

STANDARD CARBON PARAMETERS

Archive directory:
Sample directory:

/export/home /ouyy /vnmrsys /data

Pulse Sequence:

Solvent: cdcl3
Ambient temperature
User: 1-14-87

File: r603
INOVA-500

s2pul

MNENUS00"

Relax. delay 0.500 sec

Acq.

Width 31421.8 Hz
256 repetitions
OBSERVE C13, 125.6754642 MHz
DECOUPLE H1, 499.8050905 MHZz
Power 42 dB

continuously on
WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 3 hr,

114.151

- 134.409

56 sec

\_125.421

—127.073
—121.163

—134.871

187.068
~—187.919

___164.300
159.192

O LA L o I e I B B L R SR B B

220 200 180 160 140 120 100
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Product 4f

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13

Ambient temperature
File: 583
INOVA-500 “NENUS00"

Q O,

g
Relax. delay 1.000 sec i
Pulse 45.0 degrees N

Acq. time 1.892 sec

Width 10032.6 Hz

4 repetitions

OBSERVE  H1, 499.8025936 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 11 sec

”
=
= v
5e
[
g
:
e Ly U Sl = - = ETCLTI ¢ T I
i Sl —— e N
10 9 6 435 a 3 2 1 -0 ppm
b

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl13
Ambient temperature
-14-87

user: 1 O\ 0 9,
File: 625 57
INOVA-500 “NENUS00" N

N

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec

Width 31421.8 Hz o
128 repetitions

OBSERVE C13, 125.6754670 MHz
DECOUPLE H1, 499.8050305 MHz
Power

continuously on

WALTZ-16 modulated

—77.256

Total time 2 hr, 3 min, 31 sec

\121.182
44.438

188.316
159.138

e e e e T = T T = i o I e e

I T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4g

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: DMSO

Ambient temperature

i ya
INOVA-500 “NENUS00"

(o]

Relax. delay 1.000 sec

Pulse 45.0 degrees
Acg. time 1.892 sec

3.340
Sz
Z ‘o
o
e}
I

8 repetitions
OBSERVE  H1, 499.8049639 MHz

DATA PROCESSING o)
FT size 65536

Total time 0 min, 23 sec

- 2
i3 5
T 5
L2885, d
eco PSRN S® w
2 2oc., S s
B 887 88e 2a i ity
5 Tee g 22
E <2 ( 5
J
; ey ; i ‘ ; i ‘ Ar e = e e
. " 4 s i &
11 10 3 B 7 6 5 ! 3 2 1 0
2 2 1o = s
- b e 5 %

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory: 0,0
Pulse Sequence: s2pul %’/ OH
Solvent: DMS N

0
Ambient temperature
user: 1-14-87
File: yass
INOVA-500 "“NENUS00"
Relax. delay 0.500 sec
Pulse 45.0 degrees

40.168
40.000
39.832

ime 1.300 sec
width 31421.8 Hz
128 repetitions
OBSERVE C13, 125.6760531 MHz
DECOUPLE H1, 499.8074646 MHz
Power 42 d
continuousTly on
T2-16_modulated
DATA PROCESSING
Line broadening 1.5 Hz e B
FT size 13107 @ @
Total time 3 hr, 56 sec - 2
B @
o
. L
e 5
s R
Bl -
Res . i
838 89 = =
27127 °8 » 2
> - i 4 B @
TIfe ESy 3
N 8§~ ] S
5 25 & F
! =
5 a3 W
] L
R EEma e T R T e T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm

S35



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

Product 4h

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature
File: £320

INOVA-500 "NENUS00"

Relax. delay 1.000 sec O“O 2

Pulse 45.0 degrees E;’

Acq. time 1.892 sec \

Width 9329.4 Hz N

8 repetitions
OBSERVE  H1, 499.8025831 MHz NO,
DATA PROCESSING

FT size 65536 o

Total time 0 min, 23 sec

-
g
S
u
5
2
2
T ——r — " e e S R I
10 90 ey wluw 7 6 25 4 3 ppm
T S s
2 B8 cead g
S a3 dEnd =

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcia
Ambient temperature
ser: 1-14-87

File: t321 o]
INOVA-500 “NENUS00" 2.0 q
14
Relax. delay 0.500 sec ~os )
Pulse 45.0 degrees =i
Acq. time 1.300 sec ' NO,
Width 31421.8 Hz rEE
384 repetitions 1] (e}

OBSERVE C13, 125.6754642 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB
continuously on

LTZ-16 modulated

WA
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072 PN e
Total time 3 hr, 56 sec CORSTS
Aanese
BoBosy
2gTass &
Gl g
o g
3 - i
- A .
~ e g [ 7S
s g =
B e
o5
o - "
iy Fenit i TN VT S S
: T e " . R et ‘ e e Sm— e e
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4i

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13

Ambient temperature
File: r797 Qs/o Q
INOVA-500 "NENUS00" 14
\
Relax. delay 1.000 sec N
Pulse 45.0 degrees o
q. time 1.892 sec
Width 8561.6 Hz o) /

8 repetitions

OBSERVE  H1, 499.8025908 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

3.859

5.146

o

=

S
T

— 1 — — —— —
9 P e 6 4. 3 2 1 -0 ppm
w00 wsa o~ <
238 =& o 3
Adoa  aed o o
STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
User: 1-14-87 O [e)
File: r298 1O
INOVA-500 “NENUSOO" é/
\
Relax. delay 0.500 sec © ©
Pulse 45.0 degrees T 0
cq. time 1.300 sec =3 /
Width 31421.8 H ol O

°
128 repetitions ~
OBSERVE  C13, 125.6754675 MHZ =
DECOUPLE H1, 499.8050905 MHz

Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072 oS
Total time 2 hr, 3 min, 31 sec S-de
(5SS
B R <
[ - CO
© % "
@ &
29 |
© 2
g -
H (&
2 J
L I
Vs o i Y o e i A i NS
L T I o L e LA A o B B B o o o S
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4j

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: y620

INOVA-500 “NENUS00"

Relax. delay 1.000 sec

s

OBSERVE  H1, 499.8025880 MHz
DATA PROCESSING

FT size 65

Total time 0 min, 11 sec

5.092
5.085

©
~
L)
-
S
w
~
-
|
o
°
°
3

ores o o 2
Soom o o 3
——— e o~

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
14-87

User: 1-

File: y621

INOVA-500 “NENU500" O‘ o Q.
4

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec

—177.256
77.000
76.744

Width 31421.8 Hz F
256 repetitions i
OBSERVE C13, 125.6754670 MHz x/ O
DECOUPLE H1, 499.8050905 MHz
Power 42 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING &
Line broadening 1.5 Hz oo DD
FT size 131072 yRBN
Total time 2 hr, 3 min, 31 sec e NSRAN (o
ool toaly
2SN TSIIN
RREREE A
momaaT )=
a%a- L 7 o2
3% e
- R P a2
. 38 Zas Ci 2
58 2.a ] : s%
3% g
e HCT
82 2
. P |/ —— - - .
f ¥ y g e
T R T T T T T T T R R T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4k

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:
Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature

File: t360
INOVA-500 NENUS00 o fe)
)%
Relax. delay 1.000 sec it
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 9329.4 Hz CI
8 repetitions
OBSERVE H1, 499.8025871 MHz le)
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec
S
T
ﬁ:g e
<
3
-
MLL\J;, I T
- T e T T — — B e i e e o R S e st S S
10 9 o 74 6 w5 4 3 2 1 -0 ppm
oo o ok s
28832 35 2
con o wo ~

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3

Ambient temperature O“o o)
User: 1-14-87 ES’
File: 1361 \
INOVA-500 “NENUS00" N
C
e}

Relax. delay 0.500 sec

Pulse 45.0 degrees

Acq. time 1.300 sec

Width 31421.8 Hz

64 repetitions

OBSERVE C13, 125.6754699 MHz
DECOUPLE H1, 499.8050905 MHZz
Power 42 dB

continuously on

WALTZ-16 modulated
DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

—17.256
000

\_76.744

—77
47.052

135.000

29
i
2 a8
3 E I
g 2 W
e S T T i e E e T e TR
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 41

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: s942 C% 0 O
INOVA-500 “NENUS00" Z cl
Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
width 9329.4 Hz
8 repetitions

OBSERVE  H1, 499.8025879 MHz

ING

5
Total time 0 min, 23 sec

— 1778
1, 765

=534
0.000

1.894
1.004

3.004

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
ser: 1-14-87 4

File: 5983 14
INOVA-500 "NENUS00" é\’ Cl

Relax. delay 0.500 sec
Pulse 45.0 degrees

—177.256

=_77.000
\_76.748

OBSERVE C13, 125.6754661 MHz
DECOUPLE H1, 439.8050905 MHz
Power 42 dB

continuously on

Tz-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072
Total time 3 hr, 56 sec

—129.922
{_129.392

S ~e @
253 Gk N
32y a8 g

22 I JJ

<

==

193.313
168.439
—_—
—

———————— 126.386
/
17.554

T T T L T L R S B B RAEEEEEE-smaEay T T T IR

T
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Product 4m

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory:

s2pul

Pulse Sequence:
Solvent: CDC13

Ambient temperature
File: s734 O\,O Q
INOVA-500 “NENUS00" 4
\
Relax. delay 1.000 sec N
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 9329.4 Hz o)
8 repetitions
OBSERVE W1, 499.8025919 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec
"
°
1
—r——— — v ' ——T—— 1 — T —— T T ——
9 pan . T 7 6 Gl 5 4 3 2 1. -0 ppm
w» dwens o s
2 BES = H
o Coo et o~
STANDARD PROTON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul
Solvent: CDCI3
Ambient temperature
File: s734 Oy,O 0
INOVA-500 “NENUS00" 57
Relax. delay 1.000 sec N
Pulse 45.0 degrees
a. ti 892 sec
widih 9329.4 Hz o)
8 repetitions
OBSERVE H1, 499.8025919 MHZ
DATA PROCESSING
FT size
Total time 0 min, 23 sec
w
2
s
I M | " ST —— —
T T - ————— T T T D A e e e e I e
9 - 7 6 ' 5 4 3 2 1. -0 ppm
g g
s o~
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Product 4n

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13 ?

’ )0 O,

Ambient temperature 8¢ |
File: r693 N \
INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees o)
Acq. time 1.892 sec
Width 8561.6 Hz
8 repetitions
OBSERVE 1, 499.8025884 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

<5
L
Ul
I § | B ) AP 1
r—r———— ] T T T ———
9 ¥ 5 6 wd 4 3 2 1 0 ppm
5353 5 s

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdc13
Ambient temperature o

User: 1-14-87 \,/O S
File: r710 \ |
INOVA-500 “NENUS00" \N

Relax. delay 0.500 sec
Pulse 45.0 degrees

Acq. time 1.300 sec

width 31421.8 Hz

256 repetitions

OBSERVE  C13, 125.6754656 MHZ
DECOUPLE H1, 499.8050905 MHZ
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

—77.256

=L 77.000
—76.748

\—121.197

44.202

S T W 7

—140.227

= /,—137.816

181.887
159.039

I — | |

. (e s

L L o o B i T T R o o o e o e L e L S S R B

T =P
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 40

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature o
0Q ©

File: ya17
INOVA-500 "NENUS00" 0 ‘
S \
N

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

Width 10893.2 Hz

4 repetitions o
OBSERVE  H1, 499.8025870 MHz
DATA PROCESSING

FT size 65536
Total time 0 min, 11 sec

5.032

6.625
\_6.621

T
9 oL T - 7 - 6 9 4 3 2 1 =1 ppm
Red & w 53 S
San 8 & . =
Sen o o - o
STANDARD CARBON PARAMETERS
Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
User: 1-14-87
File: yas1i
INOVA-500 "“NENUSOO"
Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz
192 repetitions
OBSERVE C13, 125.6754666 MHz 0
DECOUPLE H1, 499.8050905 MHz i
Power B o 2
continuously on S
WALTZ-16 modulated ~oo
DATA PROCESSING ~o o~
Line broadening 1.5 Hz | |
FT size 131072 I
Total time 3 hr, 56 sec
ns b=
ne w
s¢ 8o
S 293 o4y g z
I 207 4fg7 % ;
= 2 93 5 558 8 2
@ s & a - &
© - o [
™ = 2
|
|
T T T T i B R AR T T T R e AL o
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Product 4p

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature
File: y248

00

Y
INOVA-5 MNENUS 00"

»=0
z Yo

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 10893.2 Hz o)
8 repetitions

OBSERVE  H1, 499.8025854 MHz

DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

7.272
0.000

1
4

©
1,008
3.12]
1.00{
4.37{
1.16{
11577

-

|
=

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdc13

Ambient temperature o)
user: 1-14-87

File: y250 W
INOVA-500 “NENUS00" =

Relax. delay 0.500 sec

ns
OBSERVE  C13, 125.6754675 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec

76.744

77.252

125.230

134.894
121.033

209.447
158.142
137.698
e TR
56.242
35.500
26.653

127.012
19.011

i | L]

T T T T T T T T T T T T T o o o I o B EEaE s e T

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4q

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul
Solvent: CDC13

Ambient temperature
R Q.00
INOVA-500 "“NENUSOO0" “

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec

Width 10893.2 Hz o
4 repetitions

0BSER H1, 499.8025834 MHz

DATA PROCESSING

FT size 65536

Total time 0 min, 11 sec

0.000

—_—T — — v T —— T v — —r— T —
9 B 7 6. a4 5 4 3 SR Pty X 0 ppm
ey @ > S 4 dame ¢
pucs] g S $3 8888 3
i < - P T
STANDARD CARBON PARAMETERS
Archive directory: /sexport/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
user: 1-14-87 ] o 9
File: ya22 wo
INOVA-500 “NENUS00" s
N

Relax. delay 0.500 sec
Pulse 45.0 degrees
. time 1.300 sec
.8 H

128 repetitions

OBSERVE C13, 125.6754699 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42

continuously on

WALTZ-16 modulated

Total time 3 hr, 56 sec

22 23 .
§2 ;ﬁ’..’: = Y N wg
w een 5 e 8 3%
2 SR g : g =3
g s v
| J |
N SRR e T T e AR
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4r

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

sample directory:

Pulse Sequence: s2pul

Solvent: CDC13 05
Ambient temperature 2
File: 2091 S

INOVA-500 "“NENUS00" N

Relax. delay 1.000 sec

Pulse 45.0 degrees

Acq. time 1.892 sec o O
Width 108932 Hz

4 repetitions

OBSERVE  H1, 499.8025834 MHz

DATA PROCESSING

FT size 65536

Total time 0 min, 11 sec

0.000

]
1
\
1

7
4
1.004
10
104
1.11]

/ STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdc13 o
Ambient temperature \\,/O
User: 1-14-87 S,
File: z092

INOVA-500 "“NENUSO00" N

Relax. delay 0.500 sec

64 r ions
OBSERVE  C13, 125.6754699 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

- 77.252
76.744

121.835
84.729
—— . 100
40.578
30.468
28.240
22.777

—134.180
__133.432
123.605

- 126.523

204.625
168.317
143.500

————— 26.183

) Lo

L B o e e e e T REme L B o o i B L R T T
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Product 4s

¥ STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

Sample directory: (e} o
15

Pulse Sequence: s2pul £

solvent: CDC13 N

Ambient temperature
File: y822
INOVA-500 “NENUS00"

Relax. delay 1.000 sec

DATA PROCESSING
FT size 65536
Total time 0 min, 11 sec

: | —— : — : — T T —— . T —
9 B i, 7 6 - 5 4 3 e e e o ol -0 ppm

anay B & 4 e X e

foacey S =X 83 8 5 3

< et 2 = 2

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vimrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl13 o\/
Ambient temperature é/
user: 1 7

File: y855 N
INOVA-500  “NENUS00"

Relax. delay 0.500 sec o]
Pulse 45.0 degrees

OBSERVE  C13, 125.6754666 MHZ
DECOUPLE H1, 4998050905 MHz
Power 42 d

continuously on

VALTZ-16 modulated

>

®

s

<

®

B

-

3

@

77.252

77.000
__76.744

—

Total time 3 hr, 56 sec

—134.185
—133.444
126.580
123.639
121.877
—81.754
34.844
30.697
20.861

201.920
168.519
143.596

RTIE X AL

T

I A | i REEE s e

R e S R T T T T
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S47



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2014

Product 4t

STANDARD PROTON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:
Pulse Sequence: s2pul

Solvent: CDCI3
Ambient temperature

File: ra3z \u//O
INOVA-500 "NENUSO00" S

\
Relax. delay 1.000 sec N \ /H

Pulse 45.0 degrees
Acq. time 1.892 sec

Width 8561.6 Hz

8 repetitions

OBSERVE  H1, 499.8025753 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

2.169

——— T T o — T —T —e—t —— T
9 5 7 6 5 4 5 2 1 ppm

S a3 o

- w

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
Sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
87

File: rass
INOVA-500 “NENUS00"

Relax. delay 0.500 sec

tions
OBSERVE €13, 125.6754709 MHz
DECOUPLE H1, 499.8050905 MHz

DATA PROCE: o
Line broadening 1.5 Hz ne B
FT size 131072 o 2
Total time 3 hr, 56 sec s d a
g2 73 & I 8
Ho]s Rgs
o o I )
= 3
: gl &
H 5l % g
B . 5
|
|
|
|
T T T T T T T EERSS T T 7 T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4u

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul
Solvent: CDCI3
Ambient temperature

File: tadao
INOVA-500 “NENUS00"

Relax. delay 1.000 sec

Width 11999.4 Hz

8 repetitions
OBSERVE  H1, 499.8025902 MHz
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

<
S
%
S
- = — L AAAJLFA,k‘, W
S A o e i e e T T T T T T T T T I A e T T
18 v 16 14 12 10 o 6 4 -2 -0 ppm
< » o g S
by > S o3 3
< S @ e o

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: cdcl3

Ambient temperature

User: 1-14-87

File: t493
00

INOVA-5 "NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz

o
64 repetitions ~e &
OBSERVE C13, 125.6754709 MHz v A
DECOUPLE H1, 439.8050905 MHz S
Power 42 dB aa89
continuously on | e
WALTZ-16 modulated 2] ® 9
DATA PROCESSING ot TN
Line broadening 1.5 Hz 5 i
FT size 131072 <2 RS~
Total time 3 hr, 56 sec o ARw =y
32 ang s
a6 e &
oo ORR
3 I3
] .
o a
2 g
S 2 w & e
H & I &
» : B 2
o] - L =
“} o 4 s
7 1 T T B T T ARSI T R B S T T '
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4v

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul

Solvent: CDC13
Ambient temperature

File: ya92 C\)\,O O,
00 “NENUSOO™ s~ >_<
\
N

INOVA-5
Relax. delay 1.000 sec
s

Acq. time 1.892 sec

Width 10893.2 Hz o,
8 repetitions

OBSERVE  H1, 499.8025874 MHz

DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

4.651

0.000

T T
9 B 7 6 510 . o 4 3 2 .
232 e 2 a8

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3 o

Ambient temperature .0 O,
User: 1-14-87 é/
File: ya93 \
INOVA-500 “NENUS00" N

Relax. delay 0.500 sec
Pulse 45.0 degrees S

19 ions
OBSERVE C13, 125.6754656 MHz
DECOUPLE H1, 499.8050905 MHz

continuously on
WALTZ-16 modulated
DATA PROCESSING
Line broadening 1.5 Hz
FT size 131072
Total time 10 hr, 3 min, 7 sec

77.256
76.744

200.352
137.793
—134.947
L_134.432
127.160
125.383
121.148
47.044
18.096
11.972

158.905
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Product 4w

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul \‘/O
Solvent: CDC13 Sig
Ambient temperature N
File: r720

00

INOVA-500 “NENUS00" _>_<
Relax. delay 1.000 sec O O

Pulse 45.0 degrees

Acq. time 1.892 sec

1,284
=_1.220

DATA PROCESSING I
FT size 65536
Total time 0 min, 23 sec

— 4.564

2815

1.677

B 7 6 5 - 4 8 = 2 1 =0 ppm

1
5.93{

STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vnmrsys/data
sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature

User: 1-14-87

File: r721

INOVA-500

4=0
&

o

s

"NENUS 00"

Relax. delay 0.500 sec
Pulse 45.0 degrees O
Acq. time 1.300 sec
Width 31421.8 Hz
128 repetitions

OBSERVE C13, 125.6754694 MHz

DECOUPLE H1, 499.8050905 MHZz
Power 42 dB
cont inuously on
WALTZ-16 modulated

Z,
ojf

17.951

Total time 3 hr, 56 sec

—77.252

127.157
121.117
—7 . 000
—76.744
38.437

it

@

I

5
—134.916

T_134.428
~-125.310

44.812

137.724

203.545

158.917

1 T L o o B o R

B! T T T T T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4x and 4x’

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
sample directory:

Pulse Sequence:
Solvent: CDC13
Ambient temperature

File: r9as

INOVA-500

s2pul

"NENUS 00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

ons

OBSERVE  H1, 499.8025845 MHZ
DATA PROCESSING
FT size 65536
Total time 0 min,

23 sec

4,615

S——————x_q.487

—4.630

—2.518

Frte——T T

—2.604
2.589

\_2.575

2.258

<

/QT:()
/R

—1.782
—1.768

—1.155
—1.126

-0.000

0.414
1.264

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence:
Solvent: cdcl3
Ambient temperature

user: 1-14-87

File: r946

INOVA-500

s2pul

MNENUS00"

Relax. delay 0.500 sec

ions

, 125.6754694 MHZ
DECOUPLE M1, 499.8050905 MHz
Power 42 d|

cont inuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 2 hr, 3 min, 31 sec

- 125.344
\—121.167

\—125.379
121,041

—201.764
_201.047
—158.894
._158.696
87278
/ —187.671
L/ —135.073
/
e — B ]

R ool

— 17258

——22 . 000

76.748

1.28{

56.399

13.617

— A48
32.902
7178

26.008

Ll
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Product 4x”°

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data

sample directory

Pulse Sequence:
Solvent: CDCI3

szpul

Ambient temperature

File: r947
INOVA-500

MNENUS00"

Relax. delay 1.000 sec

DATA PROCESSING
FT size 65536
Total time 0 min

T

9

—

23 sec

—5.557
\__5.543

i A

B L e e e LA e s
8 e 7 6 ¥

STANDARD CARBON PARAMETERS

Archive directory:
Sample director

Pulse Sequence:
Solvent: cdc
ser:

File: r94s
INOVA-500

Relax.

Y

/export/home /ouyy /vimrsys /data

s2pul

13
Ambient temperature
1-14-87
MNENUS00"

delay 0.500 sec

Pulse 45.0 degrees
Acq. time 1.300 sec
Width 31421.8 Hz

64 repetitions
OBSERVE
DECOUPLE

Power

L
H1,

continuously on
WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz
2

FT size 13107
Total time 2 hr,

3 min,

€13, 125.6754709 MHZz
499.8050905 MHz

31 sec

—134.363
121.964

—133.547

126.294
—123.506

202.512
168.435
143.500

=

—81.181

—77.256
- 77.000
\__76.748

2.302

—1.688
-1.674

3.134

25.966

b

%

¢}

N
el

16.154
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T
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Product 4y

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDCI3
Ambient temperature

File: u373
INOVA-500 “NENUS00"

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.892 sec

Width 10893.2 Hz

8 repetitions

OBSERVE  H1, 499.8025727 MHZ
DATA PROCESSING

FT size 65536

Total time 0 min, 23 sec

I =

Electronic Supplementary Material (ESI) for Chemical Communications
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—4.660

4.645

2.589
2.583
2.575

2.569

=

. —r—— 1 P
9 5.0 7
S8

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vamrsys/data
sample directory:
Pulse Sequence: s2pul

Solvent: cdcl3
Ambient temperature
87

e: s077
INOVA-500 “NENUS00"

Relax. delay 0.500 sec

ns

OBSERVE C13, 125.6754685 MHZ
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

204.518
158.802

—135.031
__134.474

137.804
126.832

~125.318

__121.014

1.00{

—a.705
1.780

_55.987

31.536

13.743

7.478

A m e S R e
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Product 4y’

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Q0
Pulse Sequence: s2pul g,
Solvent: CDC13
Ambient temperature
File: s0 Y
INOVA-500 "“NENUSO0O"

Relax. delay 1.000 sec o
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 9329.4 Hz
8 repetitions
OBSERVE 1, 499.8025820 MHz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

—1.676
1.662

1.131

—1.145
X -1.996

5.57¢8
5.559

—5.587
\_5.544

T T —r—— T ——

S 4 s . 2

1.00{
3.404
3.114

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul

o]
Solvent: cdc13 g
Ambient temperature
user: 1-14-87

File: 5078 P
INOVA-500 "NENUS00"

o
N O,
Relax. delay 0.500 sec o

Width 31421.8 Hz
64 repetitions
OBSERVE  C13, 125.6754723 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

Total time 3 hr, 56 sec

-134.333

133.532
—80.933
—77.256

~123.430
—121.918

—eeee /77000
—76.744
31.822
16.474
7.142

205.545

168.447

143.470
~—126.325

| |

T s T ma e T T e IR i e e e

T
220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Product 4z

STANDARD PROTON PARAMETERS

Archive directory:
Sample directory:

/export/home /ouyy /vmrsys /data

Pulse Sequence:
Solvent: CDC13
Ambient temperature

File: r978

INOVA-500

s2pul

"NENUS00"

Y56
=z o

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 1.892 sec
Width 9329.4 Hz
8 repetitions

OBSERVE  H1, 499.8025305 MHZ

DATA PROCESSING

FT size 655

36
Total time 0 min, 23 sec

4.453

—_—T T

2.004

STANDARD CARBON PARAMETERS

Archive directory: sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence:
Solvent: cdc13
Ambient temperature

Use 7

File: r979

INOVA-500

s2pul

“NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
. time 1.300 sec

—77.256
77.000
\_76.744

ons
13, 125.6754646 MHz
DECOUPLE H1, 499.8050905 MHz
Power 42 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 1.5 Hz

FT size 131072

Total time 3 hr, 56 sec

125.436

—134.970
121.194

\134.474

199.975
158.940
—132.774
127.176

—48.341
—46.991

~0.988
—X_l0875

1.580
0.000

22.452

24.696

R o e o L B o
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Product 4z’

STANDARD PROTON PARAMETERS

Archive directory: /export/home/ouyy/vmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: CDC13
Ambient temperature

File: r980
INOVA-500 "NENUS00"

Relax. delay 1.000 sec

cq.
width 9329.4 Hz

8 repetitions

OBSERVE  H1, 499.8025879 MHZz
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec

\—2.450
2.283

29 Siiz.
. NSneE
L QL

~—1.164
1.151
1.092
\_1.078

0.000

" U D , R

STANDARD CARBON PARAMETERS

Archive directory: /export/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
Solvent: cdcl3
Ambient temperature
ser: 1-14-87

File: r9sl

INOVA-500 “NENUS00"

Relax. delay 0.500 sec
Pulse 45.0 degrees
Acq. time 1.300 sec

2 ns
OBSERVE €13, 125.6754670 MHZ
DECOUPLE H1, 499.8050905 MHz
Power 4

continuously on
WALTZ-16 modulated

<
.
B
w
=
£ =
o
=
b
715252

DATA PROCESSING

Line broadening 1.5 Hz
FT size 131072
Total time 3 hr, 56 sec

—134.344

202.039
168.912
143.626
=== 133.528
126.409
~—123.368
—122.037

88.926

W i "

19.240

27.286
16.562

Y v e

I o o S  RAREE R EESSEREsESE eSS

T T T
220 200 180 160 140 120 100 80 60
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Product 5

STANDARD PROTON PARAMETERS

Archive directory: /sexport/home/ouyy/vnmrsys/data
Sample directory:

Pulse Sequence: s2pul
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Solvent: CDC13 9,0 S
Ambient temperature g7
File: x320 \
INOVA-500 "NENUS00" N
Relax. delay 1.000 sec O-N
Pulse 45.0 degrees o)
Acq. time 1.892 sec
width 10893.2 Hz
Single scan
OBSERVE  H1, 499.8025827 MHz
DATA PROCESSING
FT size 65536 g
Total time 0 min, 2 sec o
o
oS
SaRe3
SoYeutli)
R
P
33823 _ e
EEE T 234 o
ST S S8
Bon [NBRR Y 238
o~ -
o
Q
2
j :
. A iy
— T ——— T T T T T ————7— —
9 B 7 6. 4 3 — L =0 ppm
g X S PEEEEE]
S33 b H 898358
- o o o N o onn o
STANDARD CARBON PARAMETERS
Archive directory: /export/home/ouyy/vamrsys/data
sample directory: o
Pulse Sequence: s2pul \\,/O
Solvent: cdcl3 S!
Ambient temperature N
user: 1-14-87
File: x321
INOVA-500 “NENUS00" 0-N
o
Relax. delay 0.500 sec
Pulse 45.0 degrees
cq. time 1.300 sec
width 31421.8 Hz
64 repetitions
OBSERVE  C13, 125.6754690 MHZ
DECOUPLE H1, 499.8050905 MHz
Power 42 d
continuously on
ALTZ-16 modulated
DATA PROCESST
Line broadening 1.5 Hz
FT size 13107
Total time 3 hr, 56 sec
e <
2 3
SN
23 © ~o® 2o
355 BN g2
o v ks “Se
gad s8%3 g 28 &Y
- . PR by Srt R ToR o]
s 8 A el e aa AR
N = 5 ¥ 8
< H ]
2
) Il | ) Il 1! l 1
. T T A Emm EmmaEEE S T e T T T T S
200 180 160 140 120 100 80 60 40 20 ppm
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