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I. Experimental Procedures

General Methods:

'H and °C NMR spectra were recorded on a Briker Ava400 (400 MHz) or Avance I+ (500 MHz)
instruments and calibrated to residual solvent peaks: proton (CDCl;: 7.26 ppm) and carbon (CDCl;: 77.0
ppm). Data for '"H NMR are presented as follows: chemical shift (in ppm on the § scale), multiplicity (br

s=broad singlet, s=singlet, d=doublet, t=triplet, q=quartet, quint=quintet, m=multiplet), the coupling constant
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(J, in Hertz) and integration. °C data are reported as the ppm on the § scale followed by the interpretation
and multiplicity where appropriate. High Resolution Mass spectra were obtained from the EPSRC mass
spectrometry service at the University of Swansea. The data is recorded as the method followed by the
calculated and measured masses. TLC was performed on Merck 60F,s,4 silica plates and visualised by UV
light and potassium permanganate stains. The compounds were purified by flash chromatography using
Aldrich silica gel (particle size 40-63 pm) under a positive pressure. The eluent is quoted as a percentage.
Titanium dioxide (nanopowder, 21 nm particle size, Aeroxide® P25) was bought from Sigma-Aldrich and
used as received. Thiols and alkenes used in this study were purchased from a chemical supplier and used as

received. Thiol-ene reactions were irradiated using a 20 W, 170 mA fluorescent light bulb (brand name

Asda).
Thiol-ene reaction:

TiO5 (1.0 equiv)

R MeCN R! R2
R1\ + ~
SH % 3 20 W light, rt S/\(S
R 16 h R

General procedure: A reaction vial (10 mL) was charged with alkene (1.0 mmol), thiol (4.0 mmol),
titanium dioxide (79.9 mg, 1.0 mmol) and MeCN (1 mL). The vial was sealed and placed 10-15 cm away
from a 20 W light bulb, and the mixture was stirred at room temperature for 16 hours. The resulting mixture
was diluted with DCM, filtered through a pad of celite and concentrated under reduced pressure (reactions
without base-sensitive substrates were first extracted with 10% NaOH (aq) to remove unreacted thiol). The
crude material was purified by column chromatography (Si0O,, using the noted solvent mixture) to yield the

desired thiol-ene product.

Controls: Reaction in the dark (Table 1 entry 5) was conducted using the general procedure with
cyclohexene and benzyl mercaptan, but in the absence of light (no irradiation and using a foil-wrapped
reaction vial). Work-up of the reaction and NMR analysis indicated zero conversion (using nitromethane as

an internal standard).

Reaction under nitrogen (Table 1 entry 11) was conducted using the general procedure with cyclohexene and
benzyl mercaptan, but with the MeCN solvent degassed under a stream of nitrogen and the reaction
conducted under a nitrogen atmosphere. Work-up of the reaction and NMR amalysis indicated 50%

conversion (using nitromethane as an internal standard).
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Benzyl(cyclohexyl)sulfane (3a)'

gsﬁ

Prepared following the general procedure using cyclohexene (101 pl, 1.0 mmol) and benzyl mercaptan (470

ul, 4.0 mmol). The reaction mixture was purified by flash chromatography using 20% DCM in hexane to
afford 3a as a colourless oil (Yield = 96%). '"H NMR (400 MHz, CDCL): & 7.39-7.33 (m, 4H), 7.29-7.25 (m,

1H), 3.79 (s, 2H), 2.64-2.57 (m, 1H), 2.03-1.97 (m, 2H), 1.82-1.76 (m, 2H), 1.66-1.62 (m, 1H) 1.43-1.25
(m, 5H); *C NMR (100 MHz, CDCl): § 138.9 (C), 128.7 (CH), 128.3 (CH), 126.7 (CH), 42.8 (CH), 34.5

(CH.),33.3 (CH,),25.9 (CH,), 25.8 (CH.,).

Benzyl(3-methoxypropyl)sulfane (3b)

Prepared following the general procedure using allyl methyl ether (94 pl, 1.0 mmol) and benzyl mercaptan
(470 pl, 4.0 mmol). The reaction mixture was purified by flash chromatography using 10% EtOAc in hexane
to afford 3b as a colourless oil (Yield = 85%). 'H NMR (400 MHz, CDCL): § 7.25-7.23 (m, 4H), 7.19-7.13
(m, 1H), 3.63 (s, 2H), 3.35 (t,J = 6.2 Hz, 2H), 3.23 (s, 3H), 2.42 (t,J = 7.2 Hz, 2H), 1.77-1.71 (m, 2H); °C
NMR (100 MHz, CDCl): & 138.4 (C), 128.8 (CH), 128.4 (CH), 126.9 (CH), 71.1 (CH,), 58.5 (CHs), 36.3
(CH,),29.2 (CH,),28.0 (CH,); HRMS (ES") cald. for (M+K)" C,,H,,0SK:235.0559, found: 235.0755.

3-(Benzylthio)propyl acetate (3¢)

Prepared following the general procedure using allyl acetate (108 pl, 1.0 mmol) and benzyl mercaptan (470
ul, 4.0 mmol). The reaction mixture was purified by flash chromatography using 10% EtOAc in hexane to
afford 3¢ as a colourless oil (Yield = 75%). "H NMR (400 MHz, CDCL): § 7.36-7.30 (m, 4H), 7.29-7.24 (m,

1H), 4.13 (t, J = 6.3 Hz, 2H), 3.73 (s, 2H), 2.48 (t, J = 7.3 Hz, 2H), 2.04 (s, 3H), 1.92-1.85 (m, 2H); "*C
NMR (100 MHz, CDCL): 8 170.8 (CO), 138.1 (C), 128.7 (CH), 128.4 (CH), 126.9 (CH), 62.9 (CH,), 36.0
(CH.,), 28.1 (CH.), 27.4 (CH.), 20.8 (CH;); HRMS (ES") cald. for (M+Na)" C,,H,s0,Na$: 247.0769, found:
247.0778.
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4-(Benzylthio)butan-2-ol (3d)

S/\)\OH
N

Prepared following the general procedure using 3-buten-2-ol (87 ul, 1.0 mmol) and benzyl mercaptan (470

ul, 4.0 mmol). The reaction mixture was purified by flash chromatography using 20% EtOAc in hexane to
afford 3d as a colourless oil (Yield = 78%). 'H NMR (400 MHz, CDCl): § 7.32-7.31 (m, 4H), 7.27-7.22 (m,
1H), 3.93-3.86 (m, 1H), 3.73 (s, 2H), 2.53 (br s, 2H), 1.71-1.66 (m, 3H), 1.17 (d, J = 6.2 Hz, 3H); "C NMR
(100 MHz, CDCl): 6 138.3 (C), 128.8 (CH), 128.5 (CH), 127.0 (CH), 67.2 (CH), 37.9 (CH,), 36.3 (CH,),
27.9 (CH,), 23.5 (CH;); HRMS (ES") cald. for (M+H)" C,,H,,08:197.0995, found: 197.0992.

3-(Benzylthio)-2-methylpropan-1-ol (3e)

©/\S/\I\Z\OH

Prepared following the general procedure using 2-methyl-2-propen-1-ol (84 pl, 1.0 mmol) and benzyl
mercaptan (470 pl, 4.0 mmol). The reaction mixture was purified by flash chromatography using 20%
EtOAc in hexane to afford 3e as a colourless oil (Yield = 89%). 'H NMR (400 MHz, CDCl,): § 7.32-7.31
(m, 4H), 7.27-7.22 (m, 1H), 3.72 (s, 2H), 3.54 (d, J = 5.8 Hz, 2H), 2.54-2.36 (m, 2H), 1.91-1.83 (m, 1H),
1.65 (s, 1H), 0.96 (d, J = 6.8 Hz, 3H); "C NMR (100 MHz, CDCl): § 138.4 (C), 128.9 (CH), 128.5 (CH),
127.0 (CH), 67.2 (CH,), 36.8 (CH,), 35.4 (CH), 35.3 (CH,), 16.6 (CH;); HRMS (ES") cald. for (M+H)"
C11H;;,08:197.0995, found: 197.0993.

(3-(Benzylthio)propyl)trime thylsilane (3f)

©AS/\/\SiMe3

Prepared following the general procedure using allyltrimethylsilane (159 pl, 1.0 mmol) and benzyl
mercaptan (470 pl, 4.0 mmol). The reaction mixture was purified by flash chromatography using 10% DCM
in hexane to afford 3f as a colourless oil (Yield = 97%). "H NMR (400 MHz, CDCl): § 7.32—7.31 (m, 4H),
7.27-7.21 (m, 1H), 3.71 (s, 2H), 2.43 (t, J = 7.4 Hz, 2H), 1.57-1.49 (m, 2H), 0.56-0.52 (m, 2H), 0.03 (s, 9H);
"C NMR (100 MHz, CDCL): § 138.7 (C), 128.8 (CH), 128.4 (CH), 126.8 (CH), 36.2 (CH,), 35.1 (CH,),
24.0 (CH,), 16.4 (CHy), 1.75 (CH;); HRMS (ES") cald. for (M+H)" C,3H,;0SSi: 255.1233, found: 255.1233.
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3-(Benzylthio)propanenitrile (3g)’

e

Prepared following the general procedure using acrylonitrile (66 pl, 1.0 mmol) and benzyl mercaptan (470 pl,
4.0 mmol). The reaction mixture was purified by flash chromatography using 20% EtOAc in hexane to
afford 3g as a colourless oil (Yield = 43%). "H NMR (400 MHz, CDCl): § 7.29-7.23 (m, 4H), 7.22-7.18 (m,
1H), 3.72 (s, 2H), 2.57 (t, J = 7.2 Hz, 2H), 2.41 (t, J = 7.2 Hz, 2H); °C NMR (100 MHz, CDCL): § 137.2
(C), 128.8 (CH), 128.7 (CH), 127.4 (CH), 118.3 (CN), 36.2 (CH,), 26.5 (CH,), 18.5 (CH,).

2-(Benzylthio)ethyl acetate (3h)’

A

Prepared following the general procedure using vinyl acetate (92 ul, 1.0 mmol) and benzyl mercaptan (470

ul, 4.0 mmol). The reaction mixture was purified by flash chromatography using 10% EtOAc in hexane to
afford 3h as a pale yellow oil (Yield = 80%). '"H NMR (400 MHz, CDCly): § 7.35-7.33 (m, 4H), 7.30-7.24
(m, 1H), 4.19 (t, J = 6.9 Hz, 2H), 3.77 (s, 2H), 2.65 (t, J = 6.9 Hz, 2H), 2.07 (s, 3H); "C NMR (100 MHz,
CDCL): § 170.6 (CO), 137.8 (C), 128.8 (CH), 128.4 (CH), 127.0 (CH), 63.0 (CH,), 36.1 (CH,), 29.4 (CH,),
20.8 (CHs;).

Benzyl(phenylethyl)sulfane (3i)*
©/\ S/\/©

Prepared following the general procedure using styrene (115 pl, 1.0 mmol) and benzyl mercaptan (470 pl,
4.0 mmol). The reaction mixture was purified by flash chromatography using 20% DCM in hexane to afford
3i as a colourless oil (Yield = 98%). '"H NMR (400 MHz, CDCl,): § 7.38-7.37 (m, 4H), 7.35-7.25 (m, 4H),
7.22-7.20 (m, 2H), 3.78 (s, 2H), 2.92-2.88 (m, 2H), 2.74-2.70 (m, 2H); C NMR (100 MHz, CDCL): §
140.5 (C), 138.3 (C), 128.8 (CH), 128.4 (CH), 128.4 (CH), 126.9 (CH), 126.3 (CH), 36.4 (CH.), 36.0 (CH»,),
32.7 (CH,).
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Benzyl(4-methylphe nylethyl)sulfane (3j)
Nes
©/\ S

Prepared following the general procedure using 4-methylstyrene (132 pl, 1.0 mmol) and benzyl mercaptan
(470 wl, 4.0 mmol). The reaction mixture was purified by flash chromatography using 10% DCM in hexane
to afford 3j as a colourless oil (Yield = 98%). 'H NMR (400 MHz, CDCL): § 7.37-7.36 (m, 4H), 7.33-7.27
(m, 1H), 7.15 (d, J = 8.0 Hz, 2H), 7.10 (d, J = 8.0 Hz, 2H), 3.77 (s, 2H), 2.88-2.84 (m, 2H), 2.72-2.68 (m,
2H), 2.37 (s, 3H); "C NMR (100 MHz, CDCL): § 138.4 (C), 137.4 (C), 135.8 (C), 129.1 (CH), 128.8 (CH),
128.4 (CH), 128.3 (CH), 126.9 (CH), 36.4 (CH,), 35.5 (CH,), 32.9 (CH,), 21.0 (CH;); HRMS (ES") cald. for
(M+Na)" C,¢H,4NaS: 265.1027, found: 265.1030.

Benzyl(4-chlorophenylethyl)sulfane (3k)
/\/©/ ’
©/\ S

Prepared following the general procedure using 4-chlorostyrene (120 ul, 1.0 mmol) and benzyl mercaptan
(470 pl, 4.0 mmol). The reaction mixture was purified by flash chromatography using 10% DCM in hexane
to afford 3k as a colourless oil (Yield = 95%). 'H NMR (400 MHz, CDCl,): § 7.41-7.35 (m, 4H), 7.33-7.29
(m, 1H), 7.30 (d, J = 8.4 Hz, 2H), 7.12 (d, J = 8.4 Hz, 2H), 3.77 (s, 2H), 2.86-2.85 (m, 2H), 2.71-2.67 (m,
2H); C NMR (100 MHz, CDCL): § 138.8 (C), 138.2 (C), 132.0 (C), 129.8 (CH), 128.8 (CH), 128.4 (CH),
127.0 (CH), 36.4 (CH,), 35.1 (CH,), 32.5 (CH,); HRMS (ES") cald. for (M+K)" C,sH,¢SCIK: 301.0220,
found: 301.0439.
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Catalytic thiol-ene reaction:

TiO, (0.1 eq)

R + oA MeCN RLS/\/OAC

SH .
20W light, rt
16-40 hours

General procedure: A reaction vial (10 mL) was charged with alkene (1.0 mmol), thiol (4.0 mmol),
titanium dioxide (8.0 mg, 0.1 mmol) and MeCN (1 mL). The vial was sealed and placed 10-15 cm away
from 20W light bulb, and the mixture was stirred at room temperature for 16 to 40 hours. The resulting
mixture was diluted with DCM, filtered through a pad of celite and concentrated under reduced pressure
(reactions without base-sensitive substrates were first extracted with 10% NaOH (aq) to remove unreacted
thiol). The crude material was purified by column chromatography (SiO,, using the noted solvent mixture) to
yield the desired thiol-ene product.

2-(Benzylthio)ethyl acetate (3h)’

A

Prepared following the general procedure using vinyl acetate (92 pl, 1.0 mmol) and benzyl mercaptan (470
ul, 4.0 mmol). The reaction mixture was purified by flash chromatography using 10% EtOAc in hexane to
afford 3h as a pale yellow oil (Yield = 60%). See above for spectroscopic data.

2-(Octylthio)ethyl ace tate (31)
\/\/\/\/S\/\O Ac

Prepared following the general procedure using vinyl acetate (92 ul, 1.0 mmol) and 1-octanethiol (690 pl,
4.0 mmol) for 40 hours. The reaction mixture was purified by flash chromatography using 5% EtOAc in
hexane to afford 31 as a pale yellow oil (Yield = 86%). 'H NMR (400 MHz, CDCl,): § 4.21 (t, J = 7.0 Hz,
2H), 2.73 (t, J = 7.0 Hz, 2H), 2.55 (t, J = 7.4 Hz, 2H), 2.07 (s, 3H), 1.58 (quint, J = 7.4 Hz, 2H), 1.40-1.33
(m, 2H), 1.31-1.23 (m, 8H), 0.88 (t, J = 7.0 Hz, 3H); °C NMR (100 MHz, CDCl): § 170.8 (CO), 63.6
(CH,), 32.3 (CH,), 31.8 (CH,), 30.4 (CH,), 29.7 (CHa,), 29.2 (2 peaks) (CH,), 28.8 (CH,), 22.6 (CH,), 20.9
(CHs), 14.1 (CH;); HRMS (EI) cald. for (M)" C,H,,0,S:232.1492, found: 232.1489.
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2-((6-Hydroxyhexyl)thio)ethyl acetate (3m)
HO OAc

Prepared following the general procedure using vinyl acetate (92 pl, 1.0 mmol) and 1-octanethiol (545 pl,

4.0 mmol) for 40 hours. The reaction mixture was purified by flash chromatography using 40% EtOAc in
hexane to afford 3m as a pale yellow oil (Yield = 79%). '"H NMR (400 MHz, CDCL): § 4.21 (t, J = 7.0 Hz,

2H), 3.64 (t, J = 6.5 Hz, 2H), 2.73 (t, J = 7.0 Hz, 2H), 2.56 (t, J = 7.4 Hz, 2H), 2.07 (s, 3H), 1.64-1.54 (m,
4H), 1.46-1.35 (m, 4H); *C NMR (100 MHz, CDCL): 8 170.9 (CO), 63.5 (CH,), 62.9 (CH,), 32.6 (CH,),
32.2 (CH,), 30.4 (CH,), 29.5 (CH,), 28.5 (CH,), 25.3 (CH,), 20.9 (CH;); HRMS (ES") cald. for (M+Na)*
C10H2005NaS: 243.1031, found: 243.1023.

M e thyl 3-((2-acetoxyethyl)thio)propanoate (3n)

O

MeOJ\/\S/\/ OAc

Prepared following the general procedure using vinyl acetate (92 pl, 1.0 mmol) and methyl 3-
mercaptopropionate (445 pl, 4.0 mmol) for 40 hours. The reaction mixture was purified by flash
chromatography using 20% EtOAc in hexane to afford 3n as a straw-coloured oil (Yield = 87%). 'H NMR
(400 MHz, CDClL): 6 4.22 (t,J = 6.8 Hz, 2H), 3.70 (s, 3H), 2.84 (t, J = 7.3 Hz, 2H), 2.76 (t, J = 6.8 Hz, 2H),
2.63 (t, J = 7.3 Hz, 2H), 2.07 (s, 3H); °C NMR (100 MHz, CDCL): § 172.2 (CO), 170.8 (CO), 63.4 (CH,),
51.8 (CHs), 34.6 (CH,), 30.6 (CH,), 27.2 (CH,), 20.9 (CH;); HRMS (ES") cald. for (M+Na)" CyH,0,NaS:
229.0511, found: 229.0507.

2-(Phenylthio)ethyl acetate (30)

St

Prepared following the general procedure using vinyl acetate (92 pl, 1.0 mmol) and thiophenol (410 pl, 4.0
mmol) for 16 hours. The reaction mixture was purified by flash chromatography using 50% CH,CL in
hexane to afford 3o as a yellow oil (Yield = 61%). "H NMR (400 MHz, CDCL,): & 7.40 (app d, J = 7.5 Hz,
2H), 7.30 (app t, J = 7.5 Hz, 2H), 7.21 (app t,J = 7.5 Hz, 1H), 4.23 (t,J = 7.0 Hz, 2H), 3.14 (t,J = 7.0 Hz,
2H), 2.02 (s, 3H); °C NMR (100 MHz, CDCl): § 170.8 (CO), 135.0 (C), 129.9 (CH), 129.0 (CH), 126.6
(CH), 62.9 (CH,), 32.3 (CH,), 20.8 (CH;); HRMS (EI') cald. for (M)" C;H;,0,S: 196.0553, found:
196.0556.
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2-(Cyclohexylthio)ethyl ace tate (3p)

Sl

Prepared following the general procedure using vinyl acetate (92 ul, 1.0 mmol) and cyclohexanethiol (490
ul, 4.0 mmol) for 40 hours. The reaction mixture was purified by flash chromatography using 30-50%
CH,C}, in hexane to afford 3p as a pale yellow oil (Yield = 30%). '"H NMR (400 MHz, CDCL): § 4.19 (t, J =
7.1 Hz, 2H), 2.75 (t, J = 7.1 Hz, 2H), 2.71-2.66 (m, 1H), 2.06 (s, 3H), 1.99-1.93 (m, 2H), 1.80-1.74 (m,
2H), 1.63-1.59 (m, 1H), 1.35-1.21 (m, 5H); *C NMR (100 MHz, CDCL): & 170.8 (CO), 64.0 (CH,), 43.7
(CH), 33.7 (CH,), 28.4 (CH,), 26.1 (CH,), 25.7 (CH,), 20.9 (CH;); HRMS (EI') cald. for (M)" C,oH,505S:
202.1022, found: 202.1018.

Dithiol-ene reaction:

_ TiO5 (1.0 t0 0.1 eq) R
SH
HS/\M N /\©\ MeCN _ S/\ﬁﬁ’s
n R 20W light, rt n \/\©\
R

16 hours

General procedure: A reaction vial (10 mL) was charged with dithiol (1.0 mmol), alkene (4.0 mmol),
titanium dioxide (79.9 mg, 1.0 mmol or 8.0 mg, 0.1 mmol) and MeCN (1 mL). The vial was sealed and
placed 10-15 cm away from 20W light bulb, and the mixture was stirred at room temperature for 16 hours.
The resulting mixture was diluted with DCM, filtered through a pad of celite and concentrated under reduced
pressure (reactions without base-sensitive substrates were first extracted with 10% NaOH (aq) to remove
unreacted thiol). The crude material was purified by column chromatography (SiO,, using the noted solvent

mixture) to yield the desired dithiol-ene product.

1,2-bis(phenethylthio)ethane (3q)
©\/\8/\/S\/\©

Prepared following the general procedure using 1,2-ethanedithiol (84 ul, 1.0 mmol), styrene (460 pl, 4.0
mmol) and titanium dioxide (8.0 mg, 0.1 mmol). The reaction mixture was purified by flash chromatography
using 20% DCM in hexane to afford 3¢ as a white solid (Yield = 68%). "H NMR (500 MHz, CDCl): § 7.31
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(app t, J = 7.3 Hz, 4H), 7.24-7.20 (m, 6H), 2.91-2.88 (m, 4H), 2.82-2.79 (m, 4H), 2.72 (s, 4H); **C NMR
(100 MHz, CDCl): & 140.3 (C), 128.49 (CH), 128.46 (CH), 126.4 (CH), 36.3 (CH,), 33.8 (CH,), 32.3 (CH,);
HRMS (EI') cald. for (M)" C5H,,S,:302.1157, found: 302.1161.

1,2-bis((4-methylphenethyl)thio)ethane (3r)
s > S\/\@\
CH

Prepared following the general procedure using 1,2-ethanedithiol (84 pl, 1.0 mmol), 4-methylstyrene (530

3

pl, 4.0 mmol) and titanium dioxide (8.0 mg, 0.10 mmol). The reaction mixture was purified by flash
chromatography using 30% CH.CL, in hexane to afford 3r as a white solid (Yield = 73%). '"H NMR (400
MHz, CDCL): § 7.16-7.06 (m, 8H), 2.88-2.84 (m, 4H), 2.80-2.76 (m, 4H), 2.73 (s, 4H), 2.33 (s, 6H); °C
NMR (100 MHz, CDCl): 6 137.2 (C), 135.9 (C) 129.2 (CH), 128.3 (CH), 35.8 (CH,), 33.9 (CHy,), 32.2
(CHy,),21.0 (CH;); HRMS (EI") cald. for (M)" CyoH,6S,: 330.1470, found: 330.1461.

1,3-bis((4-methylphenethyl)thio)propane (3s)

S/\/\S

Prepared following the general procedure using 1,3-propanedithiol (100 pl, 1.0 mmol), 4-methylstyrene (530
pl, 4.0 mmol) and titanium dioxide (8.0 mg, 0.10 mmol). The reaction mixture was purified by flash
chromatography using 25% CH,Cl, in hexane to afford 3s as a pale yellow oil (Yield = 70%). "H NMR (400
MHz, CDCl): & 7.12-7.08 (m, 8H), 2.86-2.83 (m, 4H), 2.77-2.73 (m, 4H), 2.63 (t, J = 7.2 Hz, 4H), 2.32 (s,
6H), 1.87 (quint, J = 7.2 Hz, 2H); *C NMR (100 MHz, CDCL): § 137.6 (C), 136.0 (C) 129.3 (CH), 128.5
(CH), 36.0 (CHy), 34.0 (CH,), 31.2 (CH,), 29.5 (CH,), 21.2 (CH3); HRMS (EI') cald. for (M)" C;,Hy;S::
344.1627, found: 344.1622.

1,2-bis((4-methoxyphenethyl)thio)ethane (3t)

H,CO
\©\/\S/\/S\/\©\
OCHs
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Prepared following the general procedure using 1,2-ethanedithiol (84 pl, 1.0 mmol), 4-methoxystyrene (540
pl, 4.0 mmol) and titanium dioxide (79.9 mg, 1.0 mmol). The reaction mixture was purified by flash
chromatography using 5% Et,O in hexane to afford 3t as a white solid (Yield = 57%). '"H NMR (400 MHz,
CDCk): 5 7.10 (d, J = 8.6 Hz, 4H), 6.82 (d, J = 8.6 Hz, 4H), 3.77 (s, 6H), 2.83-2.79 (m, 4H), 2.76-2.72 (m,
4H), 2.69 (s, 4H); *C NMR (100 MHz, CDCly): & 158.4 (C), 132. 6 (C) 129.6 (CH), 114.1 (CH), 55.5 (CH,),
35.6 (CH,), 34.3 (CH,), 32.5 (CH,); HRMS (APCI’) cald. for (M+H)" CyHy0,S,: 363.1453, found:

363.1455.
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I11. NMR Spectra of Isolated Compounds

Current Data Parameters
NAME 2014-02-01-mg-9
EXPNO 10

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140201

Time 16.58

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG 2030 S
D 65536

SOLVENT CDC3

NS 4

DS 2 3a

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 32

DW 62.400 usec

DE 10.00 usec

TE 295.0 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========
SFO1 400.0719003 MHz
NUC1 1H

P1 12.00 usec

PLW1 7.40000010 W

F2 - Processing parameters
5165536

SF 400.0700000 MHz
WDW EM

. / | / /

GBO

PC1.00

.0.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6. 5.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.

=]

5.0
f1 (ppm)

Current Data Parameters

NAME 2014-02-01-mg-9

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20140201

Time 17.03

INSTRUM spect

PROBHD 5 mm CPPBBO BB

PULPROG zgpa30

TD 65536

SOLVENT CDCB S
NS 64

DS 4

SWH 24038.461 Hz 3a
FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG71.8

DW 20.800 usec

DE 41.77 usec

TE295.0K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

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

SFO1 100.6077384 MHz
NUC1 13C

P1 10.00 usec

PLW1 33.00000000 W
= CHANNEL f2 =
SFO2 400.0716003 MHz
NUC2 1H

CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW?2 7.40000010 W
PLW12 0.17209999 W
PLW13 0.11014000 W
F2 - Processing parameters
S132768

SF 100.5976820 MHz
WDW EM

SSB O

LB 1.00 Hz

GB O

PC140

138.85
128.66
128.34

126,67

—2.78

_~34.49

~3328

<

210 200 190 180 170 160 150 140 130 120 f11(10 ) 100 20 80 70 60 50 40 30 20 10 (
ppm
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NAME 2014-02-06-MG-56
EXPNO 10
PROCNO 1
Date_ 20140206
Time 18.29
INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG zg30b
D 65536 3b
SOLVENT CDCI3
NS 16
DS O
SWH 8264.463 Hz
FIDRES 0.126106 Hz
AQ 3.9649780 sec
RG 101
DW 60.500 usec
DE 8.45 usec
TE294.3 K
D1 1.00000000 sec /
DO 1

======== CHANNEL f] ========
NUC1 1H

P1 14.50 usec
PL1-3.60 dB

PL1W 17.83863831 W
SFO1 400.1324710 MHz
S132768

SF 400.1300426 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB O

PC1.00

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 5.5

fu
o J

NAME 2014-02-06-MG-56
EXPNO 11
PROCNO 1
Date_ 20140207
Time 1.07
INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDCI3
512
DS 2
SWH 30241.936 Hz 3b
FIDRES 0.461455 Hz
AQ 1.0835786 sec
RG 512
DW 16.533 usec
DE 7.83 usec
TE 295.0 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

—138.42

S/\/\OMe

NUC1 13C

P1 8.00 usec

PL1 0.00 dB

PL1W 34.91522217 W
SFO1 100.6241042 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16

NUC2 1H

PCPD2 50.00 usec

PL2 -3.60 dB

PL12 12.14 dB

PL13 18.00 dB

PL2W 17.83863831 W
PL12W 0.47573122 W
PL13W 0.12341322 W
SFO2 400.1316005 MHz
S132768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz

GBO

PC 140

WMWWWWMW

To
3
=

128.76
128.40
126 85

£

4.5

3.5

3.0

71.09

58.53

2.0

1.5

~=36.26

—29.19

2797

T T T T T T T T T T T T T

260 250 240 230 220 210 200 190 180 170 160 150 140

T

130

(ppm)

120

110

100

90

80

70

60

50

40

30

T

20
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Current Data Parameters
NAME 2014-02-04-mg-26
EXPNO 20

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140205

Time 6.47

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG za30

TD 65536

SOLVENT CDCBB

NS 4

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 32

DW 62.400 usec

DE 10.00 usec
TE295.0K

D1 1.00000000 sec
D0 1

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

SFO1 400.0719003 MHz
NUC1 1H

P1 12.00 usec

PLW1 7.40000010 W
F2 - Processing parameters
5165536

SF 400.0700000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB O

PC1.00

i

.0.0 9.5 9.0

Current Data Parameters
NAME 2014-02-04-mg-26
EXPNO 21
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140205

Time 6.52

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 64

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz

AQ 1.3631488 sec
RG71.8

DW 20.800 usec

DE 41.77 usec
TE295.0K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

8.5

8.0

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

SFO1 100.6077384 MHz
NUC1 13C

P1 10.00 usec

PLW1 33.00000000 W

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

SFO2 400.0716003 MHz
NUC2 1H

CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 7.40000010 W
PLW12 0.17209999 W
PLW13 0.11014000 W
F2 - Processing parameters
S132768

SF 100.5976820 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB O

PC140

17081

7.5

7.0

6.5

—138.08

6.0

128.69
128.35

<L

126,86

5.5

5.0
f1 (ppm)

45

4.0

3.5

3.0

—62.88

2.5

2.0

—36.00

1.5

_-28.08
2738

1.0

—20.79

0.5

T

T T
210 200 190

T
180

T
170

160

T
150

T

140

T
130

T
120

-
110
f1 (ppm)

T
100

T

a0

T

80

70

60

T

50

T

40
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T

20
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Current Data Parameters
NAME 2014-02-12-mg-28
EXPNO 10

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140212

Time 16.31

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536

SOLVENT CDCB

NS 4

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 161

DW 62.400 usec

DE 10.00 usec

TE 298.2 K

D1 1.00000000 sec
TDO 1

CHANNEL f1
SFO1 400.0719003 MHz
NUCL 1H

P1 12.00 usec

PLW1 7.40000010 W

F2 - Processing parameters
5165536

SF 400.0700000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB O

PC1.00

T T T T

.0.0 9.5 9.0 85

Current Data Parameters
NAME 2014-02-12-mg-28
EXPNO 11

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140212

Time 16.36

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 64

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz

AQ 1.3631488 sec
RG71.8

DW 20.800 usec

DE 41.77 usec

TE 298.2 K

D1 2.00000000 sec

D11 0.03000000 sec
TDO 1

CHANNEL f1
SFO1 100.6077379 MHz
NUC1 13C

P1 10.00 usec

PLW1 33.00000000 W

= CHANNEL f2 =
SFO2 400.0716003 MHz
NUC2 1H

CPDPRG[2 waltz16

PCPD2 80.00 usec

PLW2 7.40000010 W
PLW12 0.17209999 W
PLW13 0.11014000 W

F2 - Processing parameters
S132768

SF 100.5976815 MHz
WDW EM

SSB O

LB 1.00 Hz

GB OPC 140

T T T T T T T T T T T

8.0 7.5 7.0 6.5 6.0 5.5 4.5

5.0
f1 (ppm)

—138.29
128.82
128.49
67.21

L

126,90

S/\)\OH

3d

—37 .86
—-36.25
—27 87
—23.45

210 200 190

T T T T T T T T T T T T T T

180 170 160 150 140 110 100 90 80 70 60 50
f1 (ppm)

40 30 20 10 C

S15



Current Data Parameters
NAME 2014-02-12-mg-36
EXPNO 10

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140212

Time 17.11

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536

SOLVENT CDCBB

NS 4

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 128

DW 62.400 usec
DE 10.00 usec

TE 298.2 K

D1 1.00000000 sec
D0 1

======== CHANNEL f] ========

SFO1 400.0719003 MHz
NUC1 1H

P1 12.00 usec

PLW1 7.40000010 W
F2 - Processing parameters
5165536

SF 400.0700000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB O

PC1.00

J]

r T T

.0.0 9.5 9.0

Current Data Parameters
NAME 2014-02-12-mg-36
EXPNO 11

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140212

Time 17.17

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 64

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz

AQ 1.3631488 sec
RG71.8

DW 20.800 usec

DE 41.77 usec

TE 298.2 K

D1 2.00000000 sec

D11 0.03000000 sec
TDO 1

8.5

8.0

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

SFO1 100.6077379 MHz
NUC1 13C

P1 10.00 usec

PLW1 33.00000000 W

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

SFO2 400.0716003 MHz
NUC2 1H

CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 7.40000010 W
PLW12 0.17209999 W
PLW13 0.11014000 W
F2 - Processing parameters
S132768

SF 100.5976815 MHz
WDW EM

SSB O

LB 1.00 Hz

GBO

PC 140

7.5

7.0

6.5

—138.35

6.0

128.85
128.47
12699

£

T T T T

5.0 4.0 3.5
f1 (ppm)

67.16

36.76
3537
35.29

Vs
<

16,60

210 200 190

180

T
170

160

T
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T

140
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NAME 2014-02-18-MG-53
EXPNO 10

PROCNO 1

Date_ 20140218
Time 15.06
INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG zg30b

TD 65536

SOLVENT CDCI3

NS 16

DS O

SWH 8264.463 Hz
FIDRES 0.126106 Hz
AQ 3.9649780 sec
RG 128

DW 60.500 usec

DE 8.45 usec

TE 294.0 K

D1 1.00000000 sec
TDO 1

NUC1 1H

P1 14.50 usec

PL1 -3.60 dB

PL1W 17.83863831 W
SFO1 400.1324710 MHz
S132768

SF 400.1299967 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB O

PC1.00

S siMes

3f

T T

9.5 8.0

NAME 2014-02-18-MG-53
EXPNO 11

PROCNO 1

Date_ 20140219
Time 1.04

INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG zapg30
TD 65536

SOLVENT CDCI3

NS 1024

DS 2

SWH 30241.936 Hz
FIDRES 0.461455 Hz
AQ 1.0835786 sec
RG 512

DW 16.533 usec

DE 7.83 usec
TE294.9K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

8.5

~=138.70

NUC1 13C

P1 8.00 usec

PL1 0.00 dB

PL1W 34.91522217 W
SFO1 100.6241042 MHz
CHANNEL f2
CPDPRG2 waltz16

NUC2 1H

PCPD2 90.00 usec

PL2 -3.60 dB

PL12 12.14 dB

PL13 18.00 dB

PL2W 17.83863831 W
PL12W 0.47573122 W
PL13W 0.12341322 W
SFO2 400.1316005 MHz
SI132768

SF 100.6125956 MHz
WDW EM

SSB 0

LB 1.00 Hz

GB O

PC 140

o

4.5
1 (ppm)

4.0 3.5 3.0 2.5 2.0 1.5 1.0

-

L1279
128.42
126,83
3624
1635
—s175

3507
—2397

T T T T

260 250 240 230

220 210 200 180 180 170 160 150 140

T T T T T T T T T T T T T T 1
130 120 110 100 90 80
f1 (ppm)
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NAME 2014-02-01-MG-9

EXPNO 10

PROCNO 1

Date_ 20140201

Time 21.38

INSTRUM AV400

PROBHD 5 mm PABBO BB-

PULPROG zg30b

TD 65536

SOLVENT CDCI3

NS 16

DS O

SWH 8264.463 Hz

FIDRES 0.126106 Hz

AQ 3.9649780 sec

RG 101

DW 60.500 usec

DE 8.45 usec

TE283.3K

D1 1.00000000 sec
DO 1

======== CHANNEL f1
NUC1 1H

P1 14.50 usec
PL1-3.60 dB

PL1W 17.83863831 W
SFO1 400.1324710 MHz
5132768

SF 400.1300421 MHz
WDW EM

SSB 0

LB 0.30 Hz

GBO

PC1.00

S/\/CN

.0.0 9.5 9.0

NAME 2014-02-01-MG-9
EXPNO 11

PROCNO 1

Date_ 20140201

Time 22.18

INSTRUM AV400
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30

TD 65536

SOLVENT CDCI3

NS 512

DS 2

SWH 30241.936 Hz
FIDRES 0.461455 Hz
AQ 1.0835786 sec
RG 512

DW 16.533 usec

DE 7.83 usec

TE 294.3 K

D1 2.00000000 sec
D11 0.03000000 sec
TDO 1

NUC1 13C

P1 8.00 usec

PL1 0.00 dB

PL1W 34.91522217 W
SFO1 100.6241042 MHz
======== CHANNEL f2
CPDPRG2 waltz16

NUC2 1H

PCPD2 $0.00 usec

PL2 -3.60 dB

PL12 12.14 dB

PL13 18.00 dB

PL2W 17.83863831 W
PL12W 0.47573122 W
PL13W 0.12341322 W
SFO2 400.1316005 MHz
S132768

SF 100.6127690 MHz
WDW EM

SSB 0

LB 1.00 Hz

GBO

PC140

8.5

8.0

7.5

7.0

6.5

6.0

39

5.5

—137.22
128.76
128.66
127.36

L
Al

5.0
f1 (ppm)

—118.28

4.0

3.5

3.0

2.5

2.0

1.5

—36.21

—2648

—1850

T T T T

260 250 240 230
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T
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T
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Current Data Parameters
NAME 2014-02-11-mg-47
EXPNO 10

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140211

Time 12.51

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG za30

TD 65536

SOLVENT CDCI3

NS 4

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 32

DW 62.400 usec

DE 10.00 usec

TE 298.0 K

D1 1.00000000 sec

TDO 1

======== CHANNEL f1 ===

SFO1 400.0719003 MHz
NUCL 1H

P1 12.00 usec

PLW1 7.40000010 W
F2 - Processing parameters
5165536

SF 400.0700000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB O

PC1.00

s /\/OAC

3h

0.0 9.5 9.0 8.5

Current Data Parameters
NAME 2014-02-11-mg-47
EXPNO 11

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140211

Time 12.56

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zgpa30

TD 65536

SOLVENT CDCBB

NS 64

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz

AQ 1.3631488 sec
RG71.8

DW 20.800 usec

DE 41.77 usec
TE298.0K

D1 2.00000000 sec

D11 0.03000000 sec
TDO 1

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

SFO1 100.6077379 MHz
NUC1 13C

P1 10.00 usec

PLW1 33.00000000 W

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

SFO2 400.0716003 MHz
NUC2 1H

CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW?2 7.40000010 W
PLW12 0.17209999 W
PLW13 0.11014000 W
F2 - Processing parameters
5132768

SF 100.5976815 MHz
WDW EM

SSB O

LB 1.00 Hz

GB O

PC 140

8.0

17057

75

7.0

6.5

~=13781

6.

=]

12875
128.41
12700

<

5.0
f1 (ppm)

62.97

~=36.08

—29.35

20.75

0.5

T T
210 200 190

T
180

170

160

T
150

140

130

T
120

110
f1 (ppm)

T
100 90 80
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50

40
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Current Data Parameters
NAME 2014-01-30-mg-19
EXPNO 10

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140131

Time 8.23

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536

SOLVENT CDCBB

NS 4

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz
AQ 4.0894465 sec
RG 50.8

DW 62.400 usec

DE 10.00 usec

TE 295.0 K

D1 1.00000000 sec
TDO 1

SFO1 400.0719003 MHz
NUC1 1H

P1 12.00 usec

PLW1 7.40000010 W

F2 - Processing parameters
SI 65536

SF 400.0700000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB O

PC1.00

3i

T T T T

0.0 9.5 9.0 8.5

Current Data Parameters
NAME 2014-01-30-mg-19
EXPNO 11

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140131

Time 8.29

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 64

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz

AQ 1.3631488 sec

RG 71.8

DW 20.800 usec

DE 41.77 usec

TE 295.0 K

D1 2.00000000 sec

D11 0.03000000 sec
TDO 1

8.0 75

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

SFO1 100.6077384 MHz
NUC1 13C

P1 10.00 usec

PLW1 33.00000000 W

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

SFO2 400.0716003 MHz
NUC2 1H

CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW2 7.40000010 W
PLW12 0.17209999 W
PLW13 0.11014000 W
F2 - Processing parameters
S132768

SF 100.5976820 MHz
WDW EM

SSB O

LB 1.00 Hz

GB O

PC140

6.5

—140.46
——138.33

5.0
f1 (ppm)

4.5

3636
3596
~3270

1.0

0.5

T T T

210 200 190

-

180

T

110
f1 (ppm)

-

100

S20



Current Data Parameters
NAME 2014-02-17-mg-21
EXPNO 10

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140218

Time 9.26

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG za30

TD 65536

SOLVENT CDCI3

NS 4

DS 2

SWH 8012.820 Hz
FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 57

DW 62.400 usec

DE 10.00 usec

TE298.2 K

D1 1.00000000 sec

TDO 1

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

SFO1 400.0719003 MHz
NUCL 1H

P1 12.00 usec

PLW1 7.40000010 W
F2 - Processing parameters
5165536

SF 400.0700000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB O

PC1.00

Me

r T T

0.0 9.5 9.0

Current Data Parameters
NAME 2014-02-17-mg-21
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters
Date_ 20140218

Time 9.31

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 64

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz

AQ 1.3631488 sec
RG71.8

DW 20.800 usec

DE 41.77 usec

TE 298.2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

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

SFO1 100.6077379 MHz
NUC1 13C

P1 10.00 usec

PLW1 33.00000000 W

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

SFO2 400.0716003 MHz
NUC2 1H

CPDPRG[2 waltz16
PCPD2 80.00 usec
PLW?2 7.40000010 W
PLW12 0.17209999 W
PLW13 0.11014000 W
F2 - Processing parameters
5132768

SF 100.5976815 MHz
WDW EM

SSB 0O
LB 1.00 Hz
GBO

PC 140

13840
—~137.41
13576

129.07

128 83

128 .44
128 31
126.91

5.5

{

T

5.0
f1 (ppm)

1.0 0.5

_~36.38
3549
~~-3287
—21.00

Me

3j

T T
210 200 190

T
180

170

T
160

T
150

110
f1 (ppm)

100

90

T T T T T T T T

80 70 60 50 40 30 20 10
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Current Data Parameters
NAME 2014-02-14-mg-43
EXPNO 10

PROCNO 1

F2 - Acquisition Parameters
Date_ 20140214

Time 17.27

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zg30

TD 65536

SOLVENT CDC3

NS 4

DS 2

SWH 8012.820 Hz

FIDRES 0.122266 Hz

AQ 4.0894465 sec

RG 32

DW 62.400 usec

DE 10.00 usec

TE 298.2 K

D1 1.00000000 sec

TDO 1

======== CHANNEL fl ========
SFO1 400.0719003 MHz
NUC1 1H

P1 12.00 usec

PLW1 7.40000010 W

F2 - Processing parameters
5165536

SF 400.0700000 MHz
WDW EM

SSB 0

LB 0.30 Hz

GB O

PC1.00

3k

Cl

r T T T T

0.0 9.5 9.0 8.5 8.0

Current Data Parameters
NAME 2014-02-14-mg-43
EXPNO 11

PROCNO 1

F2 - Acquistion Parameters
Date_ 20140214

Time 17.33

INSTRUM spect

PROBHD 5 mm CPPBBO BB
PULPROG zgpg30

TD 65536

SOLVENT CDCI3

NS 64

DS 4

SWH 24038.461 Hz
FIDRES 0.366798 Hz

AQ 1.3631488 sec
RG71.8

DW 20.800 usec

DE 41.77 usec

TE 298.2 K

D1 2.00000000 sec

D11 0.03000000 sec

TDO 1

======== CHANNEL fl ========
SFO1 100.6077379 MHz
NUC1 13C

P1 10.00 usec

PLW1 33.00000000 W
=s=ss==== CHANNEL 2 =s==s===
SFO2 400.0716003 MHz
NUC2 1H

CPDPRG[2 waltz16

PCPD2 80.00 usec

PLW?2 7.40000010 W
PLW12 0.17209999 W
PLW13 0.11014000 W

F2 - Processing parameters
5132768

SF 100.5976815 MHz
WDW EM

SSB O

LB 1.00 Hz

GB O

PC 140

T

5.0
f1 (ppm)

3k

Cl

——36.38
~~35.14
~-3251

1.0

0.5

T

T T T
210 200 190 180

T

170

T
160

T

150

140

-

130

T

120

T

110
f1 (ppm)

100
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Paraireter

e

FPROTON_A CDCE {it), beukd00cdata) 20141 Sep} mg 3

5 mmn CPPEB0 B8-1H/ 19F) D Z-GRD 2130030/ 000%

\/\/\/\/S\/\OAC
3l

Trle 2014-05-18-rrg-3. 1001
Comment Fg-pETaZ-1
Solvent s s ac]
Temperature 296.2
Pulse Sequence 230

Probe

Nurmber of Scans 4

Receiver Gain 14
Relzeation Delay 1.0000
Pulse Width 12,0000
Apistion Tire 4,0894
Spectrometer Frequency 400.07
Spectral Width BILE
Livwest Fraquency -2115.7
Hudeus 1H
Acquired Sire 32768
Spectral Size 55536

m—I

30—

/]

T T
9.5 9.0 a5 20 .5 70 65 6.0 55 50 4.5

20—
ro | 26—

4.0 35 30 5 20 L5 0.5 0.0
f1 (mom)

z & RRVEEREE 8

- 2 HERRARERNRE X

| | e

Parameter Valse
Thle 2014-09-18-mg-13. 10 fid
Comment mng-pu7a2-1
FCARBON_A CDCES {e:), bruked00cdata), 2014\ Sep} mg 13
Solvent o
Teperalue 296.2
Pulse Sequence 2pga0
Expesiment 1D
Probe 5 mm CPPAO BE-1H/ 19F) D Z-GRAO T130030/ 0009
Number of Scans 654
Receiver Gain 72 S
Relaation Delay 2.0000 NPT
Pulse Width 10,0000 OAc
Aerpistion Tire 1.3631 3l
Spectrameser Frequency 100.61
Spectral Width 24038.5
Lowest Frequency -1965.4
Huckeus 130
Acwired Sie 32766
Spectral Sz 65536
[ 1
1
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 T 1
190 180 1A 160 150 140 130 120 110 “ %ggm %0 70 60 50 40 30 20 10 C
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Paraireter Vakie

Data Fie Name ¥if bruke400csata) 2014/ Sep/ datay myy nivr) 2014-08-30-mg-22/ 10/ fid
Tle 2014-05-30-mg-22. 10.id
Comment g-paTa0-1a

WPROTOM_A CDCE {e:\, brukedD0cdata), 2014\ Sep} mg 22 I{
Solvent B (
Teriperatice 296.2 |
Pulse Sequence 230
Expesiment 1D [ I[ f I{ |
Frobe 5 e CPPEBO BE-1H/ 19F/ [ Z-GRD Z430030/ 0003
Number of Scans 4 | J ]I J J
Recsiver Gain 20
Redzcation Delay 1,0000 s
Pulse Wikh 12.0000 HO™ """ ""0Ac
Acquisition Tive 4.0894
Spectrameter Freguency $00.07 3m
Spectral Width BIIZE
Lowest Frequency  -2115.7
HudeLs "
Acquired Size 32766
Spectral Sas 65536

2m—I
2mm—a
2m—T
z5—I

T T
10 95 9.0 BS B.O 75 70 6.5 6.0 55 50 4.5 4.0 35 30 25 20 15 1.0

f1 (ppm)
g £2 RRFHE
5 aa RARER
| S el
Pararmeter Velue
Data Fie Name ey bruk00adsta) 2014/ Sepy data/ may renr 2014-09-30-m0-22/ 11/ fid
The 2014-09-30-m3-22. 110l
Corrment mg-pa7I0-La
MCARBON_A CDCT {e) bruied00ccate’, 20141 Sep) mg 22
Saivent cocn
Temperatne 286.2
Puise Sequence 00030
Exgerinent 1D
Probe 5 o CPPBED BB-1H/ 19F D 2-GRD 2130030/ 0003
Nurrber of Scans &4
Receler Gain 7
Reelaxation Deley 2.0000 HO/\/\/\/S\/\OAC
Putse Wicth 10,0000
Acquistion Time 1.3631 3m
Spedrometer Fraquency 100,61
Spectral Width 40385
Lorwest Frenuency -1965.6
Hurlets 13c
Acquired Size 1768
Speciral Se £5535
| i
I
|
R SRR SN .

T
100 90 BO 70 &0 50 40 0
f1 (ppm)

T T T T T
190 180 170 160 150 140 130 120 110



Parameter L1

Daita Fi Narre of brukeD0cdata 2014/ Sepy datay my nive) 2014-08-30-rig-23 10/ id
T 2014-08-30-7ig-23. 10.fid
Conrment my-pa7aL-1a
WPROTOM_A CDCE {e:\, bruked0cdata), 2014\ Sep} mg 23
Sohvent B
Tesmperature 296.2
Puse Sequence 2030
Expesiment 10
Probe 5 e CPPEBO BB-1H/ 19F D Z-GRD 130030/ 0009
Nunber of Scans 4
Revedver Gain 203
Relacation Delay 1,0000 o
Pulse Width 12,0000
Aeristion Tive 4.0894 MeO)J\/\S/\/OAC
Spectrametes Frequency 400.07
Spectral Wilth BUIZE 3n
Lowest Frequency <2157
Hudevs "
Aiyired Size 32768
Spectral Sz 65536

m—T

FEE—T

“I f

T T
0 4.5

W 95 90 BS BO 75 70 &5 60 55 5 4.0 15 30 25 20 05 00
f1 (ppm)
ol g 3 3 g
i) a el E ]
VY | | | |
Parameter Value
Data Fie Narve ¥ beukeADOedata) 3014/ Sepy data/ g/ nivef 2014-09-30-mg-23/ 11/ id
e 2014-09-30-mg-23.11.fie
Comment mg-pa7l-1a
FCARBON A CDCE {e) brukelcdata) 2004, Sep} mg 23
Soent favai]
Tesmperature 296.2
Pulse Sequence 29pg30
Experiment th]
Probe 5 mm CPRBR0 B3-1H) 19F) D Z-GRD 2130030/ 0005
Number of Scans &
Receiver Gain b7 (o)
Rekcation Delay 2.0000 )]\/\ OA
Puse Wit 10,0000 MeO I C
Acquistion Time 13631
Spectrormeter Freguency 100,61 3n
Spectral Width 24038.5
Lowest Freguency -1956.0
Nucleus 13C
Aecguired Size 32768
Spectral Sze 65536
|
1
. il R — 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 1
190 180 17 160 150 140 130 120 110 100 90 G0 50 20 10 [
f1 (ppm)
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Paraireter

LT

Diata Fie Nare W bruk400cdata) 70147 Oat/ datay mg reneg' 2014-10-02-mg-297 10/ fid
Thie 2014-10-02-m1g-28. 10 fid S\/\OAC
Comment mg-paB02-1
FPROTON_A COCE {e:), brukd00cdata), 20141 Det} mg 29
Solvent fava ]
Ternpesatise 296.2 i [ l 30
Pulse Sequence 230 ‘
Expesiment 10 |
Probe 5 mm CPPBBO BE-1H/ 19F) D Z-GRD 2130030/ 000% |f |
Number of Scans 4 | |I | ‘
Riscaiver Gain 181 L !
Rielzcation Delay 1.0000
Pulse Width 12,0000
Actpiskion Tive 4.0804
Spectiometer Frequency 400.07
Spectral Width BILE
Lewwest Frequency -2115.7
Nudeus 1H
Adtpired Size 32768
Spectral Sze 65536
e L JL_,LL_—
1y 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
0 115 110 105 00 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
2 2 2OR o ol F
£ CEEL g A A
| [N | | |
Parameter =11
Diata Fie Kare ¥ brukd00ccata) 2014/ Dty datay ma renf 2014-10-02-mg-297 11/ fid
Thie 2014-10-00-mrg-29. 11 fid
Comment 02-1
w;::m A CDCD {&:), brukd0cdata), 2014} Oct} nig 29 S\/\OAC
Solvent fava ]
Teriperatice 206.2
Pulse Sequence rgpgsl 30
Expeariment 10
Frobe 5 mm CPPBA0 BE-1H/ 19F} D Z-GR0 2130030/ 0009
Humber of Scans &4
Resceiver Gain 72
Rielzcation Delay 2.0000
Puise Witlth 10.0000
Acgpiskion Tive 13631
Spectiometer Frequency 10060 .
Spectral Width 24038.5 |
Lewwest Fraquency -1966.6
Nucleus 13
Adtpired Size 37768
1 |
|
! 1
O R N
r 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 T T T T 1
o 190 180 170 160 150 140 130 120 110 f %ggmj S0 B0 il 1] 50 40 3o 20 10 [
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Parameter

Telue

Diata Fie Nare ¥ brukSD0adata/ 2004/ Sepf data/ ma/ i/ 2014-03-30-mg-35/ 20/ fid
Thie 2014-08-30-mg-35. 201
Conent g-paPES-1t
FPROTON COCE {E!) brukSO0edstal 2014 San) g 35
Selvert [=:sc)
Terperaiure 295.0 S
Pulse Sequence 30 ~"0Ac
Experiment 1D {
Prote S mm PABBO BB-1H/ D Z-GRD 2113652/ 0119 |
Nurmber of Scans 16
Receiver Gain 20 3p ]‘f
Relseation Desay 1.0000
Pulse With 8.0000
Acguisition Tire 31718
Spectrometer Frequency S00.13
Spectral Width 10330.6
Lowest Frequency -2088.7
Nucieus 1H
Aeguired Sire 31768
Spectral Size 5536

r T T T T T T T T T T T T T T T T T T T T
] 9.5 9.0 a5 a0 7.5 7.0 6.5 6.0 55 50 45 40 35 30 15 0 15 1.0 0.5 ]
f1 (ppm})
z g B # BER &
E & g B AEN 8
| | I AW
Parameter Walue
[iata Fie Nare ¥y brukSO0adatal 2014) Sepy deta/ mg/ i/ 2014-09-30-mg-35/ 2/ fid
The 2014-09-30-mng-35. 24 Mid
Cumrners g-pTRS-1b
MCARBONright CDC {E'\ brukS00adata|, 2014\ Seg) g 35
Solvert faiac]
Terrperatiee 205.0 s
Pulse Sequence 20pg30
Expesiment 1D \/\OAC
Probe S men PABBO BE- 1H/ D Z-GRD 7113552/ 0119
Numrer of Scans 25
Receiver Gain 512 3p
Reelawation Delay 2.0000
Pulse Width 88000 |
Acouistion Tire LA0D
Spectrameter Frequency 12577
Spectral Width 2097619
Lenwesit Frequency -7309.3
Nucieis 13
Adipired Sze 3768 1
| |
1
1
|
L ' L = APl e ettt il lale P o
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 “ :ggm ag 80 70 60 50 a0 0 20 10
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Parameter

b

Diata Fie Nare ¥:f rukS00bdata) 2014/ Aug/ data/ mgf ! 200 4-09-05-mg-1/ 10/ 1
Thie 2014-08-05-mrg-1. 10
Comment mg-paTET-1c [
FPROTON COCE {F:) brukS00_b_data, 2014, Aug} mg 1
Solvent fava ]
Terperatioe 2933 I S/\/S ‘ I'
Pulse Sequence 230
Expeiment 1D \/\©
Probe 5 mm PABEL 14/ 19F-BB Z-GRD ZBLOTOL/ 0005 3q ”
Number of Scans 16 | |
Riscaiver Gain 181
Rielzcation Delay 1.0000
Pulse Width 8.0000
Actpiskion Tive 31720
Spectiameter Frequency S00.13
Spectral Width 10330.6
Lewwest Frequency -2090.8
Nudeus 1H
Adtpired Size 32768
Spectral Sze 65536
1 i J\.
i 2
T o w wm
T T T T T T T T T T T T T T T T T T T T T T T
11.5 110 105 100 95 9.0 B.S 8.0 75 7.0 65 6.0 55 50 4.5 4.0 35 3.0 25 20 15 10 0.5 0o
f1 (ppm)
% ey .
s ERA PR
| N'da 1/
Parameter alug
Diata Fie Nane ¥ brukd00cdata) 20147 Sep/ dataf my nivr) 2014-08-05-mg-1Y 10 fd
Thie 2014-08-05-mrg-11. 10 fie
Cairrrent Fg-pETET-1e
FCARBON_A COCE {e:), brukd00cdata) 20141 Sep} mg 11
Solvent fava ]
Teriperature 295.0
Pulse Saquence rope0 S/\/S
Experitnent 10
Frobe 5 mm CPPBA0 BE-1H/ 19F} D Z-GR0 2130030/ 0009
Number of Scans &4 3q
Fisceiver Gain 72
Reelzation Desay 2.0000
Pulse Width 10,0000
Adtpistion Tive 13631
Spectiometer Frequency 10060
Spectial Width 24038.5
Lewwesst Fraquency -1966.9
Nucleus 13
Acpired Size 32768
1 !
|
L
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 T T T T
190 180 170 160 150 140 130 120 110 100 70 &0 50 40 30 20 10
f1 (ppm)
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Paraireter

Vakie

Data Fiis Name ¥f Bruked00criata) 2014/ Sep/ dataf may nive 2014-08-03-mg-36/ 10/ fid
Thle 2014-08-03-#1g-36. 10 fid
Conment mg-pa7Ed-1a r'
FIPROTON_A COCE {e), bruked00cdata), 2014\ Sep} my 36
Solvent oo
Temperatise 295.0
Pulse Sequence 30 |
Expesiment 1D |”
Probe S mm CPPEBO BB-1H/ 19F/ O Z-GRD Z130030/ 0009 |
Hurber of Scans 4 J
Recelver Gain 144 /
Relaxation Delay 1.0000
Pulse Width 12.0000
Aerysalion Tire 4.0894 Me
Spectrometes Freauency $00.07
Speciral Width BOLLE
Lowest Frequency 21157 S/\/S\/ﬁ XX
HuceLs 1H ‘
Acguired Sre 31768 = M
Spectral Sze 65536 €
3r
b ( .
;r Y
o marm E-1
T T T T T T T T T T T T T T T T T T T T T T T T
115 110 105 100 95 9.0 85 B.O 7.5 7.0 6.5 &0 55 5.0 4.5 4.0 35 3.0 2.5 2.0 15 1.0 0.5 1]
f1 (ppm)
H8 2a 3EL 3
5E AR i ]
(VY VIS |
Parareter \alie
Data Fie Name ¥/ bruied00cdata) 2014/ Sep/ dataf mgy e/ 2014-08-03-mg-36/ 11/ fd
The 2014-08-03-mg-36. 1. fid
Comment G763 18 Me
FICARBON_A COCTR {e), bruked00edata), 2014\ Sep} my 36
Solvent func] S
Temperaiure 205.0 S/\/
Pulse Sequence 20pg30
Experiment 10 Me
Probe 5 mm CPPEBO B-1H/ 19F/ D Z-GR0 2130030/ 0009 3r
Nunber of Scans &4
Receiver Gain 72
Relaxation Dielay 2.0000
Pulse Width 10.0000
Aegision Tire 1.3631
Spectrometer Frequency 100.61
Spectral Width 24038.5
Lowest Frequency -1968.3
NuceLs 13C
Nerpired Sie 32768 |
1
1
l
" | P
T T T T T T T T T - T T T T T T T T T T T T T LI— T T T T T T T T T T T T 1
il 190 180 170 160 150 140 130 120 110 f %ggmj ] 70 (4] 50 40 30 20 10 C
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Paraireter

Velue

Data Fiis Name ¥f brukSO0adata) 20014/ Sep/ datay may nirf 2014-09-05-g-14 10/ il
Thle 2014-09-05-mmg-14. 10 fid
Conment Mg-pTES-1b
FIPROTON COCE {E:| brukS00edsta), 2014 Sen} mg 14
Solvent oo
Temperatise 300.0
Pulse Sequence 30 I
Experinent 10 f‘ |
Probe S men PABBO BB-1H/ D Z-GRD 2113652/ 0119 } ‘
Hurber of Scans 16 J fl
Receiver Gain 161 | !
Relaxation Delay 1.0000
Pulse Width 8.0000 Me Me
Aeguisition Tive 31719 =
Spectromenes Freguency S00.13 ]/
Spectral Width 10330.6 S/\/\S DS
Lowest Frequency -2088.9
HuceLs 1H 3s
Actpired See 31768
Spectral Sze 65536
. | M .J.JLJ A _
i My oy
g L.
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
0 115 110 105 100 95 9.0 8.5 B.O 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 a5 3.0 25 20 1.5 1.0 0.5 0.0
f1 (ppm)
ie an gezg o
54 &Y di#E &
IR VLY |
Parareter =11
Data Fie Name ¥/ bruied00cdata) 2014/ Oet data g remr 2014 10-09-mg-12/ 10/ 1id
The 2014-10-05-mg-12. 10 fid
Comment g-pUTES- 1
FICARBON_A COCTS {e), bruked00edata), 2014) et} g 12
Solvent o
Temperaiure 296.2 Me Me
Pulse Sequence 20pg30
Expeviment 1D L~ S/\/\ s
Probe 5 mm CPPEBO B-1H/ 19F/ D Z-GR0 2130030/ 0009
Number of Scans &4
Receiver Gain 72 3s
Relaxation Dielay 2.0000
Pulse Width 10.0000
Aegision Tire 1.3631
Spectrometer Frequency 100.61
Spectral Width 24038.5
Lowest Frequency -1967.2
NuceLs 13C
Nerpired Sie 32768 I
Spectral Size 65536 !
| ol
[N} !
— N X | .
r 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 T T T T T
] 190 180 170 160 150 140 130 120 110 f E.pnpnmj 90 80 0 B0 50 40 30 20 10
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Parametar ‘Al

Data File Name ¥,/ brukd00cdata/ 2014/ Octy data/ mg/ nmr 2014-10-08-mg-11/ 10/ fid

Tite 2014-10-09-mg-11.10.fid

Comment: -nor?

WPROTON_A COCE {e:), bruk$00cdata), 20141 Oct} mg 11

Soivent coce

Temperature 296.2 [ ||'

Puise Sequence 2930 ‘

Experiment 1o ‘ | | |

Probe 5 mm CPPEBO B8-1H/ 19F/ D 2-GRD 2130030/ 0009

Numter of Scans 4 | ‘ | ‘ |

Recelver Gain 203 || I

Relaxation Delay 1.0000

Puise Width 12.0000

Acquistion Time: sms MeO

Spactrometer Freguency 400,07

Spectral Width H012.8

Lowest Frequency -2115.7 /\/S

Nucleus H S

Acquired Stze 32768

Spactral Sze 65536 3t OMe

N X l L IJ L IR |

Ty y Pk
L ] HER
~m - o TEM

115 110 105 100 9.5 9.0 85 8.0 75 70 6.5 6.0 55 5.0 4.5 4.0 35 30 25 20 15 1.0 0.5 0.0 -0
f1 {ppm)
bl L B 5 F8R
L} L g # g
| [l | | S
Parametar ‘Al
Data File Name ¥,/ bruk4D0cdata) 2014/ Octy data/ mg/ nimr/ 2014-10-09-mg-11 11/ fid
Titie 2014-10-09-mg-11.11.fid
Comment mgHpd-nor T
mMCARBON_A COCES {er) bruks0dcdatal, 20144 Ot} mg 11
Solvent coci
Tenperature 296.2
Puise Sequence 2gpg30
Experiment 1D
Probe 5mm CPPEEO0 B-LH/ 19F/ D Z-GRD 2130030/ 0009
Nurter of Saans 54
Recelver Gain 72 MeO
Relaxation Detay 2.0000
Puise Width 10.0000
hcquistion Time 1.3631 S/\/ S
Spactrometer Frequancy 100.61
Spectral Width 24038.5
Lowest Frequency -1965.6 3t OMe
Mucleus 13¢
Acquirad Stee 32758
Spactral Sge 65536
' I
- !
T T T T T T T T T T T T T T T T T T 1
150 180 170 160 150 140 130 120 110 100 S0 80 70 &0 50 40 30 20 10 {
f1 {ppm)
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