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General Information:

All reagents were used out of the bottle as purchased from the supplier without further
purification unless otherwise noted. Substrates la,e,g were synthesized according to literature
procedures.” Achiral bis(oxazoline) ligand 3 was synthesized according to the procedure reported
by Miao et. al.> *H NMR spectra were recorded in CDCl5 (using 7.26 ppm as internal reference)
at 300, 400 or 500 MHz. *3C NMR spectra were recorded in CDCl; (using 77.0 ppm as internal
reference) at 75 MHz unless otherwise noted. *°F NMR spectra were recorded in CDCl; with
o,a,o-trifluorotoluene as an internal reference. IR spectra were taken neat using a Nicolet-
Impact 420 FTIR. Wave numbers in cm™ are reported for characteristic peaks. High resolution
mass spectra were obtained at SUNY Buffalo’s mass spec. facility on a ThermoFinnigan MAT
XL spectrometer. Melting points are reported as uncorrected.

Synthesis of Aniline Substrates:
Substrates 1b-d,f
Substrates 1b-d,f were synthesized by sulfonylation of the corresponding aniline.

CHg CHg
@ SES-CI, Pyridine @
NH, CH,Cly, rt, 16 h NH
iSO
-~
1b

N-(2-(Prop-1-en-2-yl)phenyl)-2-(trimethylsilyl)ethane-1-sulfonamide (1b)

The aniline (0.5 g, 3.75 mmol, 1 equiv) was dissolved in dry CH,CI, (7.5 mL, 0.5 M), and the
solution was treated with sulfonyl chloride (0.79 g, 4.13 mmol, 1.1 equiv) and pyridine (0.91
mL, 11.3 mmol, 3 equiv). The mixture was stirred at room temperature for 24 h, diluted with
H,0 (25 mL) and extracted with CH,Cl; (3 x 25 mL). The combined organic layers were washed
with 1M HCI, brine, dried over Na,SO,, and concentrated in vacuo. Flash chromatography of the
resulting crude mixture on SiO; (0-30% EtOAc in hexanes gradient) afforded the sulfonamides
in good vyields. Substrate 1b was synthesized according to the above procedure using 2-
isopropenylaniline and 2-(trimethylsilyl)ethanesulfonyl chloride. Sulfonamide 1b was obtained
(0.33 g, 97%) as a yellow oil. *H NMR (400 MHz, CDCls): 6 7.56 (d, J = 8.0 Hz, 1H), 7.25 (t, J
= 7.2 Hz, 1H), 7.16 (d, J = 8.0 Hz, 1H), 7.08 (t, J = 7.2 Hz, 1H), 6.83 (bs, 1H), 5.42 (t, J = 1.6
Hz, 1H), 5.02 (t, J = 0.8 Hz, 1H), 3.06-3.02 (m, 2H), 2.08 (d, J = 1.6 Hz, 3H), 1.01-0.98 (m, 2H),
-0.20 (s, 9H). *C NMR (75 Hz, CDCl3) & 142.0, 133.4, 133.3, 128.3, 123.8, 118.2, 117.6, 48.1,
24.6,10.4, -2.1; IR (neat): 3343, 3288, 2953, 1493, 1396, 1335, 1251, 1169, 1149, 911, 861, 841,
761 cm™; HRMS (EI) calcd for [M]* C14H30,NSSi: 297.1204, found: 297.1213.

3-Nitro-4-((2-(prop-1-en-2-yl)phenyl)amino)benzenesulfonic acid (1c)®

Substrate 1c was synthesized according to the above procedure using 2-isopropenylaniline and p-
nitrobenzenesulfonyl chloride. The known sulfonamide 1c was obtained (0.48 g, 99%) as a
yellow solid. *H NMR (400 MHz, CDCls): 6 8.27 (d, J = 8 Hz, 2H), 7.94-7.91 (m, 2H), 7.63 (d, J
=8.4 Hz, 1H), 7.26 (t, J = 7.2 Hz, 1 H), 7.13-7.04 (m, 2H), 5.28 (t, J = 1.6 Hz, 1H), 4.67 (s, 1H),
1.70 (s, 3H).



N-(2-(Prop-1-en-2-yl)phenyl)methanesulfonamide (1d)*

Substrate 1d was synthesized according to the above procedure using 2-isopropenylaniline and
methanesulfonyl chloride. The known sulfonamide 1d was obtained (0.3 g, 99%) as a colorless
oil. *"H NMR (400 MHz, CDCls): & 7.59 (d, J = 8.0 Hz, 1H), 7.28 (t, J = 8.0 Hz, 1H), 7.18 (d, J =
7.6 Hz, 1H), 7.12 (t, J = 7.6 Hz, 1H), 6.85 (bs, 1H), 5.42-5.41 (m, 1H), 5.01-5.00 (m, 1H), 3.01
(s, 3H), 2.08-2.07 (m, 3H).

(E,Z)-4-Methyl-N-(2-(1-phenylprop-1-en-1-yl)phenyl)benzenesulfonamide (1f)

Substrate 1f was synthesized according to the above procedure using 2-(1-phenylprop-1-en-1-
yD)aniline® and p-toluenesulfonyl chloride. Sulfonamide 1f was obtained (0.14 g, 88%) as a
colorless oil in a 3:2 Z:E ratio. Product characterized as a mixture of isomers. *H NMR (400
MHz, CDCls): & 7.74 (d, J = 7.6 Hz, 1H), 7.57 (d, J = 8.4 Hz, 0.6H), 7.46 (d, J = 8.8 Hz, 2H),
7.37 (d, J = 8.4 Hz, 1.3H), 7.32-7.07 (m, 13H), 7.00-6.93 (m, 4H), 6.54 (bs, 1H), 6.42 (bs, 0.6H),
6.38 (9, J = 7.2 Hz, 1H), 5.42 (q, J = 7.2 Hz, 0.6H), 2.38 (s, 2H), 2.36 (s, 3H), 1.77 (d, J = 6.8
Hz, 2H), 1.47 (d, J = 7.2 Hz, 3H); *C NMR (75 Hz, CDCl3) & 143.6, 143.5, 139.6, 138.1, 137.0,
136.1, 134.6, 134.0, 130.8, 129.5, 129.4, 129.0, 128.9, 128.7, 128.6, 128.3, 127.7, 127.7, 127 .4,
127.2, 127.2, 125.9, 124.9, 124.2, 121.7, 119.0, 21.5, 15.4, 15.3; IR (neat): 3326. 3057, 1491,
1396, 1336, 1166, 1090, 918, 760, 667 cm™; HRMS (ESI) calcd for [M+Na]" C,,H21:0,NNasS:
386.1199, found: 386.1185.

Substrates 1h-j

R»] R1
Cu(OAc), (20 mol%)
Myristic Acid (40 mol%)
NH, 2,6-lutidine, ArB(OH), NH
5 CH3Ph, air, rt, 24 h Ar
1h-j

R4, Ar =-Me, p-FCgH, (1h)
R4, Ar =-Me, p-OMeCgHj, (1i)
R4, Ar =-H, p-OMeCgH, (1j)

Substrates 1h-j were synthesized using a procedure reported by Buchwald et. al.® The ArB(OH),
(0.28 g, 2.26 mmol, 1.2 equiv), Cu(OAc), (0.07 g, 0.38 mmol, 0.2 equiv) and myristic acid
(0.172 g, 0.75 mmol, 0.4 equiv) were dissolved in toluene (3.8 mL, 0.5M) in a 100 mL round
bottom flask. The reaction was stirred and 2,6-lutidine (0.22 mL, 1.88 mmol, 1 equiv) and the
corresponding aniline (0.26 mL, 1.88 mmol, 1 equiv) were added. The reaction was stirred at
room temperature with the flask uncapped and open to air for 24 h. The reaction was filtered
through a SiO, plug with ether (100 mL) and the filtrate was condensed. Crude mixtures were
purified via flash chromatography on SiO, (0-10% Et,O in hexanes gradient) to afford the
anilines in high yields.

N-(4-Fluorophenyl)-2-(prop-1-en-2-yhaniline (1h)

Substrate 1h was synthesized according to the above procedure using 2-isopropenylaniline and
4-fluorophenylboronic acid. Aniline 1h was obtained (0.22 g, 65%) as a yellow oil. *H NMR
(400 MHz, CDCl3): & 7.18-7.15 (m, 3H), 7.07-6.97 (m, 4H), 6.92-6.87 (m, 1H), 5.80 (bs, 1H),
5.32 (q, J = 2.2 Hz, 1H), 5.08 (t, J = 1.6 Hz, 1H), 2.09 (d, J = 2.4 Hz, 3H); *C NMR (75 Hz,
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CDCl3) 5 158.1 (d, Jor = 239.3), 143.8, 140.2, 139.3, 139.3, 132.8, 128.7, 127.8, 120.7, 120.5 (d,
Jor = 45.8), 116.1, 116.0 (d, Jor = 5.7 Hz), 115.7, 24.0; °F NMR (282 MHz, CDCl3): & -123.1;
IR (neat): 3407, 3076, 2968, 1575, 1508, 1450, 1310, 1218, 821, 757 cm™’; HRMS (EI) calcd for
[M]* C1sH1FN: 227.1098, found: 227.1105.

N-(4-Methoxyphenyl)-2-(prop-1-en-2-yl)aniline (1i)’

Substrate 1i was synthesized according to the above procedure using 2-isopropenylaniline and 4-
methoxyphenylboronic acid. The known aniline 1i was obtained (0.18 g, 79%) as a yellow oil.
'H NMR (400 MHz, CDCls): & 7.12-7.01 (m, 5H), 6.88-6.79 (m, 3H), 5.74 (bs, 1H), 5.32 (s,
1H), 5.09 (s, 1H), 3.80 (s, 3H), 2.09 (s, 3H).

N-(4-methoxyphenyl)-2-vinylaniline (1j)’
Substrate 1j was synthesized according to the above procedure using 2-vinylaniline and 4-
methoxyphenylboronic acid. The known aniline 1j was obtained (0.24 g, 62%) as a yellow oil.
'H NMR (400 MHz, CDCls): § 7.41 (d, J = 8 Hz, 1H), 7.15 (t, J = 6.8 Hz, 1H), 7.04 (d, J = 7.6
Hz, 1H), 7.00-6.97 (m, 2H), 6.92-6.85 (m, 4H), 5.68 (dd, J = 17.6, 1.6 Hz, 1H), 5.41 (bs, 1H),
5.33 (dd, J=10.4, 1.6 Hz, 1H), 3.80 (s, 3H).

Representative Procedure for the Cu(eh), / TEMPO-Catalyzed Aerobic Intramolecular C-

H Amination
Cu(eh), (15 mol%)
TEMPO (20 mol%) N\
NHTs  0,, CHsPh, 120 °C, 24h N

Ts
2a

1a

3-Methyl-1-tosyl-1H-indole (2a)*

To an oven dried 100 mL round bottom flask was charge with 1a (50 mg, 0.174 mmol, 1 equiv),
Cu(eh)z (9 mg, 0.026 mmol, 0.15 equiv), TEMPO (5 mg, 0.035 mmol, 0.2 equiv) and toluene
(1.74 mL, 0.1M). The flask was purged with O, put under an O, atmosphere using an O,
balloon and stirred for 24 h at 120 °C. Filtration of the cooled reaction mixture through a pad of
silica gel with ethyl acetate (100 mL), and subsequent evaporation of the solvent in vacuo
afforded crude mixture. Flash chromatography of the resulting crude mixture on silica gel (0-
20% ethyl acetate in hexanes gradient) afforded the known indole 2a (36 mg, 71% yield) as an
off-white solid. *H NMR (400 MHz, CDCls): § 7.99 (d, J = 8.4 Hz, 1H), 7.74 (d, ] = 8.0 Hz, 2H),
7.45 (d, J =7.2 Hz, 1H), 7.34-7.29 (m, 2H), 7.26-7.22 (m, 1H), 7.19 (d, J = 8.4 Hz, 2H), 2.32 (s,

3H), 2.24 (d, J = 0.8 Hz, 3H).
? O\O’
N

Ts
3-Methyl-3-((2,2,6,6-tetramethylpiperidin-1-yl)peroxy)-1-tosylindoline (2aa)
The TEMPO-peroxide product 2aa was obtained (15 mg, 20% yield) as an off-white solid. *H
NMR (400 MHz, CDCls): §7.66-7.61 (m, 3H), 7.40 (t, J = 7.2 Hz, 1H), 7.32-7.22 (m, 5H), 6.98
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(d, J = 8.1 Hz, 1H), 5.73 (d, J = 9.6 Hz, 1H), 4.81 (d, J = 9.6 Hz, 1H), 2.60 (s, 3H), 2.43 (s, 3H),
1.58-1.25 (m, 9H), 1.13 (s, 3H), 0.96 (s, 3H), 0.67 (s, 3H); **C NMR (75 Hz, CDCls) 5 143.6,
141.4, 137.1, 136.1, 132.1, 130.8, 129.2, 128.9, 128.8, 128.2, 84.9, 59.9, 39.8, 33.0, 32.0, 30.0,
29.7, 21.6, 20.3, 20.2, 16.9; IR (neat): 2973, 2928, 2871, 1697, 1347, 1165, 1141, 1024, 869,
814, 686, 660 cm™; HRMS (ESI) calcd for [M+H]" CasHss04N,S: 459.2312, found: 459.2301.

Possible Mechanistic Pathway to 2aa

The following scheme shows a possible rationale for product 2aa. After N-radical addition to the
alkene (see Scheme 2 in manuscript), oxygen can trap the benzylic radical. Reduction by [Cu(l)]
and protonation can give a peroxide intermediate that undergoes either Cu-catalyzed or thermal
homolysis to an alkoxy radical that can then be trapped by TEMPO to yield 2aa.

O« [Cu(l)]
©\)§O\O[Cu(ll)] H* OH ©\)§
N N
Ts

|
Ts
TEMPO l

SES

3-Methyl-1-((2-(trimethylsilyl)ethyl)sulfonyl)-1H-indole (2b)

The indole 2b was obtained (27 mg, 55% vyield) as a colorless oil. *H NMR (400 MHz, CDCls): &
7.87 (d, J =7.6 Hz, 1H), 7.56 (d, J = 7.6 Hz, 1H), 7.35-7.30 (m, 2H), 7.21 (s, 1H), 3.15-3.10 (m,
2H), 2.30 (d, J = 1.2 Hz, 3H), 0.90-0.84 (m, 2H), -0.05 (s, 9H); *C NMR (75 Hz, CDCls) &
135.4, 131.5, 124.6, 123.6, 122.8, 119.5, 117.1, 113.1, 50.3, 9.9, 9.6, -2.2; IR (neat): 2954, 2922,
1448, 1365, 1273, 1252, 1174, 1158, 1121, 1001, 972, 860, 841, 756, 680 cm™; HRMS (EI)
caled for [M]" C14H210,NSSi: 295.1057, found: 295.1057.
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3-Methyl-1-((4-nitrophenyl)sulfonyl)-1H-indole (2c)*
The known indole 2c was obtained (25 mg, 51% yield) as an yellow solid. *H NMR (300 MHz,
CDCl3): 6 8.24 (d, J = 9.0 Hz, 2H), 8.03-7.96 (m, 3H), 7.46 (d, J = 8.1 Hz, 1H), 7.37-7.28 (m,

3H), 2.25 (s, 3H).
@[\@
N
Ms

3-Methyl-1-(methylsulfonyl)-1H-indole (2d)*
The known indole 2d was obtained (25 mg, 50% vyield) as a white solid. *H NMR (400 MHz,
CDCl3): 8 7.90 (d, J = 8.0 Hz, 1H), 7.56 (d, J = 7.6 Hz, 1H), 7.39-7.31 (m, 2H), 7.20 (s, 1H),

3.03 (s, 3H), 2.30 (s, 3H).
Ph
Crd
N
Ts
3-Phenyl-1-tosyl-1H-indole (2e)*
The known indole 2e was obtained (36 mg, 73% vield) as a pale yellow solid. *H NMR (400

MHz, CDCl3): & 8.06 (d, J = 8.0 Hz, 1H), 7.82-7.77 (m, 3H), 7.70 (s, 1H), 7.61 (d, J = 8.0 Hz,
2H), 7.47 (t, = 7.4 Hz, 2H), 7.39-7.35 (m, 2H), 7.30-7.22 (m, 3H), 2.34 (s, 3H

Ph
Coy-
N
Ts
2-Methyl-3-phenyl-1-tosyl-1H-indole (2f)
The known indole 2f was obtained (11 mg, 22% yield) from a 3:2 Z:E ratio of alkene isomers as
an off-white solid. Obtained a 22% yield of unreacted (Z)-isomer after reaction. *H NMR (300

MHz, CDCls): § 8.26 (d, J = 8.1 Hz, 1H), 7.72 (d, J = 8.1 Hz, 2H), 7.46-7.19 (m, 10H), 2.60 (s,
3H), 2.37 (s, 3H).

When reaction was run with exclusively the (E)-isomer the product was obtained in a 43% vyield.
When the (Z)-isomer was run it was determined to be unreactive under the reaction conditions.
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3-Methyl-1-phenyl-1H-indole (2g)*
The known indole 2g was obtained (41 mg, 82% yield) as a yellow oil. *"H NMR (400 MHz,
CDCl3): 6 7.63 (d, J = 8.0 Hz, 1H), 7.56 (d, J = 7.6 Hz, 1H), 7.50-7.47 (m, 4H), 7.32-7.29 (m,
1H), 7.25-7.14 (m, 3H), 2.40 (d, J = 1.2 Hz, 3H)

o

F
1-(4-Fluorophenyl)-3-methyl-1H-indole (2h)®
The known indole 2h was obtained (40 mg, 81% vyield) as a yellow oil. *H NMR (300 MHz,
CDCls): 8 7.63 (d, J = 6.6 Hz, 1H), 7.47-7.41 (m, 3H), 7.25-7.16 (m, 4H), 7.08 (s, 1H), 2.40 (s,
3H).

o8

OMe
1-(4-Methoxyphenyl)-3-methyl-1H-indole (2i)’
The known indole 2i was obtained (42 mg, 85% yield) as a yellow oil. *H NMR (300 MHz,
CDCl3): 6 7.62 (d, J = 7.2 Hz, 1H), 7.44 (d, J = 6.6 Hz, 1H), 7.39 (d, J = 7.2 Hz, 2H), 7.21-7.13
(m, 2H), 7.07 (s, 1H), 7.02 (d, J = 7.2 Hz, 2H), 3.88 (s, 3H), 2.39 (d, J = 1.2 Hz, 3H).

:

OMe
1-(4-Methoxyphenyl)-1H-indole (2j)’
The known indole 2j was obtained (27 mg, 55% vyield) as a yellow oil. *H NMR (300 MHz,
CDCl3): 6 7.70 (d, J = 8.4 Hz, 1H), 7.47 (d, J = 8.4 Hz, 1H), 7.41 (d, J = 6.6 Hz, 2H), 7.29 (d, J =
3 Hz, 1H), 7.22-7.15 (m, 2H), 7.04 (d, J = 6.9 Hz, 2H), 6.67 (d, J = 2.4 Hz, 1H), 3.89 (s, 3H).



Representative Procedure for the One-Pot Chan-Lam Coupling / C-H Amination

1) Cu(OAc);, (20 mol%)

Myristic Acid (40 mol%)

2,6-lutidine, PhB(OH), AN

CH3Ph, air, rt, 24 h N
\

NH; 2) TEMPO (20 mol%) Ph
5 0,, CH4Ph, 120 °C, 24h

2g

3-Methyl-1-phenyl-1H-indole (2g)*

PhB(OH); (0.15 g, 1.2 mmol, 1.2 equiv), Cu(OAc), (0.036 g, 0.2 mmol, 0.2 equiv) and myristic
acid (0.091 g, 0.4 mmol, 0.4 equiv) were dissolved in toluene (2 mL, 0.5M). The reaction was
stirred, 2,6-lutidine (0.12 mL, 1 mmol, 1 equiv) and 2-isopropenylaniline (0.14 mL, 1 mmol, 1
equiv) were added. The reaction was stirred at room temperature exposed to air for 24 h.
TEMPO (0.031 g, 0.2 mmol, 0.2 equiv) and toluene (8 mL, 0.1M overall) were then added. The
flask was purged with O,, put under an O, atmosphere using an O, balloon and stirred for 24 h at
120 °C. Filtration of the cooled reaction mixture through a pad of silica gel with ethyl acetate
(100 mL), and subsequent evaporation of the solvent in vacuo afforded crude mixtures. Flash
chromatography of the resulting crude mixture on silica gel (0-5% diethyl ether in hexanes
gradient) afforded the known indole 2g (0.11 g, 53% yield) as a yellow liquid.

oy

3-Methyl-1-(p-tolyl)-1H-indole (1k)™

The known indole 2k was obtained (0.12 g, 54% vyield) as a yellow oil from the one-pot reaction
using p-tolylboronic acid. *H NMR (400 MHz, CDCls): 6 7.63 (d, J = 7.2 Hz, 1H), 7.52 (d, J =
8.0 Hz, 1H), 7.37 (d, J = 8.4 Hz, 2H), 7.30 (d, J = 8.4 Hz, 2H), 7.24-7.15 (m, 2H), 7.12 (s, 1H),

2.43 (s, 3H), 2.39 (d, J = 1.2 Hz, 3H).
©j\€
N

OCF3
3-Methyl-1-(4-(trifluoromethoxy)phenyl)-1H-indole (2I)
The indole 21 was obtained (0.12 g, 42% yield) as a yellow oil from the one-pot reaction using 4-
(trifluoromethoxy)phenyl boronic acid. *H NMR (300 MHz, CDCls): & 7.63 (d, J = 7.8 Hz, 1H),
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7.54-7.49 (m, 3H), 7.35 (d, J = 8.7 Hz, 2H), 7.27-7.17 (m, 2H), 7.10 (s, 1H), 2.39 (s, 3H); °C
NMR (75 Hz, CDCl3) & 146.7, 138.6, 135.9, 129.9, 125.2, 125.0, 122.7, 122.3, 120.1, 119.3,
118.8, 113.4, 110.1, 110.0, 9.5; *°F NMR (282 MHz, CDCls): & -59.0; IR (neat):2922, 1607,
1513, 1457, 1260, 1222, 1167, 740 cm™; HRMS (EI) calcd for [M]* CiH1.FsON: 291.0856,

found: 291.0866.
©\/\€
N

N
/

/

1',3-Dimethyl-1'H-1,5'-biindole (2m)

The indole 2m was obtained (0.1 g, 39% vyield) as a brownish solid from the one-pot reaction
using N-methylindole-5-boronic acid. 'H NMR (400 MHz, CDCl3): 6 7.69 (d, J = 2.0 Hz, 1H),
7.66-7.63 (m, 1H), 7.51-7.49 (m, 1H), 7.42 (d, J = 8.8 Hz, 1H), 7.35-7.32 (m, 1H), 7.20-7.15 (m,
4H), 6.54 (dd, J = 2.8, 0.8 Hz, 1H), 3.86 (s, 3H), 2.42 (d, J = 1.2 Hz, 3H); **C NMR (75 Hz,
CDCl3) 6 136.9, 135.2, 132.3, 130.2, 129.2, 128.8, 126.6, 121.9, 119.2, 119.2, 118.9, 116.8,
111.5, 110.4, 109.8, 101.2, 33.0, 9.6; IR (neat): 3048, 2914, 1572, 1497, 1458, 1330, 1236, 801,
757, 740, 722 cm™; HRMS (EI) calcd for [M]* C1gH16N2: 260.1305, found: 260.1308.
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'H and *C Spectra

twl-3-210p
Sample Name:

Data Coliected on:
Amr2300.chem.buffalo.edu-mercury3oo
Archive directory:

sSample directory:
1b

FidFile: PROTON

Pulse Seguence: PROTON (52pul)
Solvent: cdcl3
Data collected on: May 13 2014

Temp. 25.0 C , 298.1 K
operator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.706 sec

width 4800.8 Hz

8 repetitions
OBSERVE  H1, 300.0738816 MHz
DATA PROCESSING

FT size 16384
Total time 0 min 23 sec

7.578
551
6.844
426
5.420
5.414
5.027

NHSES

S-10

-0.021

-0.013

2.082

2.086

3.073
061
3.022
3.014
0.967

3
1.026
0.
\_.0.959

/_-0.001

=U.

twi-3-210carbon
Sample Name:

Data Collected on:
nmr300.chem.buffalo.edu-mercury300
Archive directory:

Samplie directory:
FidFile: CARBON

Pulse Sequence: CARBON (s$2pul)

Solvent: cdci3 o

Data collected on: May 13 20§
P

Temp. 23.5 C / 296.6 K _

Operator: Chemler

Relax. delay 1.000 sec

Puise 45.0 degrees

Acy. time 0.868 sec

384 repetitions

OBSERVE C13, 75.4536400 MHz
DECDUPLE H1, 300.0754430 MHz
Power 38 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 32768

Total time 3 hr

118.239

123.785
117.613

141.987
133.318

—138.364

7.05

-2.136

77.427
77.600
76.573
48.062
10.354

—
4.574




twl-4-045p
Sample Name:

Data Collected on:
nhmr300.chem.buffalo.edu-mercury30co
Archive directory:

Sample directory: o
oo
FidFile: PROTON el
o~
o
Pulse Sequence:
Solvent: cdc13

o~
o 25
Data collected off: THAV
L

nRed
Temp. BE & E &
Operatd¥ i Gche

~

PROTON.,

L&

Total t

7.759
7.732

Ph

NHTs
1f

5.400

—\2.347

2.375

1.752

1.775
1.566

1.482

T \1.459

S-11

[
0.97 2.0613.66
0.66L.40 4.60

twl-4-045carbon

Sample Name:

457

129,
129.350

Data Collected on:
nmr300.chem.buffalo.edu-mercury:
Archive directory:

128.969
128.923
128.678%

Sample directory:

=

FidFile: CARBON

Pulse Sequence: CARBON (¢2pul)

Solvent: cdcl3
Data collected on: May 13 2014 l\

T

130.770

Temp. 23.6 C / 296.8 K
Operator: Chemler

26557

Relax. delay 1.000 sec
Pulse 45.0 degrees
. time 0.868 sec

552 repetitions

OBSERVE €13, 75.4536400 MHz
DECOUPLE H1, 300.0754430 MHz
Power 38 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 32768

Total time 1 hr, 12 min

139.622

138,050
134.631

36.127
134.020

137.042

/7
/I
7

~—143.590
143.514

128.343

127.213

127.397
127.168
125.916

127.656

127.732

=

124.863
124,191

121.673
118.872

\
5

77.427

77.000
\_76.573

1.475

15.416

15.340




tw1+3-208p
Sample Name:
vafaz0e@1lected on

Vi

e 2B
Sam J<LL:£;Z:xory=
FidFite ]

Pulse Sequengel PROTON (s2pul)
Solvent: cdciB
]

Data collectddfon: May 13 2014

Temp. 25.0
Operator: Chéd

Relax. delay
Pulse 45.0 d
Acq. time 1
width 4800.§
8 repetition
OBSERVE _ H1
DATA PROCESST
FT size 16384
Total time 0

7,260

on:
42 ehem.buffalo.edu-mercury300
&tory:

S-12

Z.081
Z.08%

5,081

\

tw1-3-208carbon
Sample Name:

Data Collected on:
hmr300.chem.buffalo. edu-mercury300
Archive directory:

Sample directory:
Fidfile: CARBON

Pulse Sequence: CARBON (s$2putl)}
Solvent: cdcl3
Data collected on: May 13 2014

Temp. 283.6 C / 296.8 K
operatort Chemler

Relax. delay 1.000 sec
Pulse 4%.0 degrees

512 repetiticns

OBSERVE C13, 75.4536384 MHz
DECDUPLE H1, 300.0754430 MHZz
Power 38 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 32768

Total time 3 hr

128.679

—_127.778

120.834
116.133

20.727

=

\—115.950

3.963

L115.735
77.427

\_76.588

888
2. RNER
e S 3
B J
RS0 0 A
160 140 120 100 80 60 40 20 ppm



S-13

TEMPO=captureproduct
Sample Name:

Data Collected on:

nmr300.chem.buffalo

Archive directory:
Sample directory:
FidFile: PROTON

Pulse Sequencet PROTON
3

$olvent: cdcl

bData c¢ollected on: Jun 23

Temp. 25.0 C ¢ 298.1 K
ler

Operator: Chem

Relasx. delay 1.000 sec

Pulse 45.0 degrees

Acg. time 1.706 sec

width 4800.8 Hz
epetitions

8 r
OBSERVE H1, 300.0738815
G

o
oNg
Total time 0 minr2® Re¥

7]

——7.658

.edu-mercury300

[s2pul)

2014

MHZ

6.971

_,5.745
——_5.113

4.825
4.793

.426

1.462

1.581

1.313

pam— W]

1.126
0.964

0.671

-0.003

h

/_0.057

TEMPO-captureproduct
Sample Name:

Data Collected on:

00.chem.buffalo.edu-mercury300

Archive directory:
Sample directory:
FidFile: CARBON

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl13
Data coltlected on: Jun 24 2014

Temp. 23.7 C / 296.9 K
Operator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees
cq. time 0.868 sec
Width 18867.9 Hz
2792 repetitions
OBSERVE C13, 75.4536377 MHz
DECOUPLE H1, 300.0754430 MHz
Power 38 dB
continuously on
WALTZ-16 modulated
DATA PROCESSING

141.392

/

~—143.560

132.067

0.770
f_lﬁ

136.050

129.167
128.892

—~
ya

128.236

o
1.00

84.891

77.412
77.198
77.000
\76.573

59.921

39.821

[

1.656.38

—33.044

32.087

29.976

29.686

et L
.43 3

21.567

20.331

16.866




twl-3-234p
Sample Name:

Data Collected on: N\
tmr300.chem.buffalo.edu-mercury300
Archive directory:

Sample directory: SES

FidFile: PROTON 2b
Pulse Sequenceé: PROTON (s2pul)

Solvent: cdc1d

Data collected on: May 15 2014

Temp. 25.0 C / 298.1 K
Operator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 1.706 sec

Width 4800.8 Hz

8 repetitions

OBSERVE H1, 300.0738815 MHZz
DATA PROCESSING

FT size 16384

Total time 0 min 23 se¢

7.330
7.324
.260
215
7.211

E

7.301

7.305
7

7.551
7.354

3.161

3.147
3.133

3.128
3.114

3.100

2.298

2.301

S-14

50

=0

o LW
2,09
0.93 0.77

tw1-3-234carbon
Sample Name:

Data Collected on:
nmr300.chem.buffalo.edu-mercury300
Archive directory:

Sample directory:
FidFile: CARBON

Pulse Sequence: CARBON {s52pul)
Solvent: cdci3
Data collected on: May 15 2014

Temp. 23.7 C / 296.3 K
Operator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 0.868 sec

Width 18867.9 Hz

912 repetitions

OBSERVE C13, ?75.4536377 MH2
DECOUPLE H1, 300.0754430 MHz
Power 38 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 32768

Total time 3 hr

77.427
L 000

113.096
_76.573

122.848

123.627
119.536

124.573

135.440
131.472
—117.140

50.387

9.937

9,601

-2.151




twl-4-084p
Sample Name:

Data Collected on:
Amr300.chem.buffalo.edu-mercury300
Archive directory:

sample directory:
FidFile: PROTON

Pulse Sequence: PROTON ($2pul)
Solvent: cdci3
Data collected on: May 9 2014

Temp. 25.0 C / 298.1 K
Operator: Chemler

Relax. delay 1.000 sec

Pulse 4%5.0 degrees

Acy. time 1.706 sec

Width 4800.8 Hz

a repetﬁtion

SER H1, 30&, 0738815 MHZ

DATA PRo:‘Esswg

FT size ug

Total time "in;n 3 3 m
5 R S
: ~ aN

7.3
7
N_7.104

7.535

U

OCF,
21

2.391

1.538

1.272

S-15

et
0.84 1.850.98
2.85 2.75

twl-4-094carbon

Sample Name:

Data Collected on:
nmr300.chen.buffato.edu-mercury3ao

Archive directory:

Sample directory:

FidFile: CARBON

Pulse Sequence: CARBON (s2pul)

Solvent: cdc13
Data collected on: May 15 2014

125.046
126.686

Temp. 23.8 C / 296.% K
Operator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees
Acq. time 0.868 se¢c
Width 18867.9 Hz
1656 repetitions
OBSERVE €18, 75.4536377 MHz
DECOUPLE H1, 300.0754430 MHz
Power 38 dB
continuous1
WALTZ-16 modu]ated
DATA PROCESSIN
Line hroadenlng 0.5 Hz
FT size 32768
Total time 1 hr, 30 mih

125.214

119,338

146.749
138.599
135.913
129.869

_118.819

113.447

110.088

109,997

- 77.4217

76.588

9.540

ppm




S-16

twl-4-095p
Sample Name:
Data Collected on:

nmr300.chem.buffalo.edu-mercury300
Archive directory: N

——3.868

sampie directory:

FidFite: PROTON

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl13 |
Data collected on: May 16 2014 N

Temp. 25.0 C 7 2988.1 K /
Operator: Chemler

Relax. detay 1.000 sec 2m
Pulse 45.0 degrees

Acq. time 1.706 sec

Width 4800.8 Hz

8 repetitions

OBSERVE __H1, 300.0738809 MWHz

DATA PROCESSING

FT size 1638

Total time 6 min 23 sec

2.456

\6
—.6.563

0.050

4

7 6 5 4 3 2 1 ppm
L ke g w o] e
1.79 0.982.60 0.86 3.00
0.92.98 .07 3.05

twl~4-095carbon
Sample Name:

Data Collected on:
nmr300.chem.buffalo.edu-mercury300
Archive directory:

dample directory:
FidFile: CARBON

Pulse Sequence: CARBON (s2pul)
Soivent: cdcl3
Data collected on: May 16 2014

Teinp. 23.6 C / 296.8 K
operator: Chemler

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 0.868 sec

Width 18867.9 Hz

782 repetitions

OBSERVE €13, 75.4536412 MHz
DECOUPLE H1, 300.0754430 MHz
Power 38 dB

continuously on

WALTZ~16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 32768

Total time 1 hr, 48 min

128.801

116.926

130.174
116.820

129.198
110.409

109.784
—17.427

7#7.000

\_76.573

9.601

101.176
33.029

poy
I

i
i3z.326
111.53%

136.859
135

L

W A Wl o A oy oo Pt

160 140 120 100 a0 60 40 20 ppm




