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Scheme S1. Synthesis of thermoresponsive cycloammonium

[Nacrr][OTMBS], [Nscrr][OTMBS], and [Necrr][OTMBS].
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Scheme S2. Synthesis of cycloammonium ionic liquids [Nacse][OTMBS],

[Naca7][OTMBS], and [Nacs7][OTs].
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Figure S1. Thermogravimetric analysis (TGA) of six cycloammonium ionic
salts that were identified as TILs and measured under nitrogen at a scanning
speed of 20 °C min™. T, reflects the temperature at which a weight loss of
10% was observed: 319, 313, 302, 295, 294 and 289 °C for [Naces][OTs],
[Nsces][OTs], [Neces][OTS], [Nscss][OTMBS], [Nsces][OTMBS], and

[Necss][OTMBS], respectively.



General procedure for synthesis of alkyl 4-methylbenzenesulfonates, R-OTs

oo R = butyl (4), 81%
TsCl, KOH, CH,Cl, Y R = pentyl (5), 73%

R\
R-OH » O R = hexyl (6), 74%
0°tort,6h R = heptyl (7), 73%
CH; R =octyl (8), 78%

To a round-bottomed flask containing an alcohol (1.05 equiv) in dichloromethane was
added potassium hydroxide (4 equiv) with stirring at 0 °C for 30 min. To this mixture,
a solution of 4-methylbenzenesulfonyl chloride (5.003-9.050 g, 26.24-47.47 mmol) in
dichloromethane was added slowly at 0 °C, then to room temperature. The reaction was
performed and monitored by TLC until completion (6 h). The resulting solution was
diluted with water and extracted with dichloromethane. The combined organic layers
were washed with brine. The organic layer was dried over anhydrous sodium sulfate,
filtered, concentrated under reduced pressure, and dried under vacuum, affording pure
alkyl tosylate as a colorless liquid. When needed, silica gel column chromatography
(ethyl acetate : hexane = 1 : 10, v/v) was carried out to afford the pure alkyl tosylate
product as colorless liquid.

Butyl 4-methylbenzenesulfonate: 81% isolated yield; colorless liquid; 'H NMR (400
MHz, CDCls) 8 0.86 (t, J = 7.4 Hz, CH3CH>, 3H), 1.35 (m, CH3CH>, 2H), 1.64 (m,
OCH:CH>, 2H), 2.45 (s, CH3, 3H), 4.03 (t, J = 6.5 Hz, OCH,, 2H), 7.34 (d, J = 8.3 Hz,
aryl H, 2H), 7.79 (d, J = 8.3 Hz, aryl H, 2H).

Pentyl 4-methylbenzenesulfonate: 73% isolated yield; colorless liquid; "H NMR (400
MHz, CDCl3) 6 0.85 (t, J = 7.0 Hz, CH3 CHa, 3H), 1.21-1.33 (m, 2 x CHa, 4H), 1.64
(m, OCH.CH:, 2H), 2.45 (s, CH3s, 3H), 4.02 (t, /= 6.6 Hz, OCH>, 2H), 7.34 (d, /= 8.2
Hz, aryl H, 2H), 7.79 (d, J = 8.2 Hz, aryl H, 2H).

Hexyl 4-methylbenzenesulfonate: 74% isolated yield; colorless liquid; '"H NMR (400
MHz, CDCl3) 6 0.85 (t, J = 6.9 Hz, CHs, 3H), 1.16-1.34 (m, 3 x CHa, 6H), 1.63 (m,
OCH:CH>, 2H), 2.45 (s, CH3, 3H), 4.02 (t, J = 6.5 Hz, OCH,, 2H), 7.34 (d, J = 8.2 Hz,
aryl H, 2H), 7.79 (d, J = 8.2 Hz, aryl H, 2H).

Heptyl 4-methylbenzenesulfonate: 73% isolated yield; colorless liquid; "H NMR (400
MHz, CDCl3) 6 0.86 (t, J = 6.9 Hz, CH3, 3H), 1.17-1.33 (m, 4 x CHa, 8H), 1.63 (m,
OCH:CH>, 2H), 2.45 (s, CH3C, 3H), 4.02 (t, J = 6.5 Hz, OCH:CH», 2H), 7.34 (d, J =
8.1 Hz, aryl H, 2H), 7.79 (d, /= 8.1 Hz, aryl H, 2H).

Octyl 4-methylbenzenesulfonate: 78% isolated yield; colorless liquid; "TH NMR (400
MHz, CDCl3) 6 0.87 (t, J = 7.7 Hz, CH3, 3H), 1.17-1.33 (m, 5 x CHz, 10H), 1.63 (m,
OCH:CH>, 2H), 2.45 (s, CH3, 3H), 4.02 (t, J = 6.5 Hz, OCHa, 2H), 7.34 (d, J= 7.8 Hz,
aryl H, 2H), 7.79 (d, J= 7.8 Hz, aryl H, 2H).
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General procedure for synthesis of alkyl 2,4,6-trimethylbenzenesulfonates, R-
OTMBS

O 0O CHj; R = butyl (4), 74%

TMBSCI, KOH R ,\\S// R = pentyl (5), 63%
R-OH » O R = hexyl (6), 55%
CH,Cl,,0°Ctort, 6 h CH R = heptyl (7), 67%

H3C 3 R =octyl (8), 63%

To a round-bottomed flask containing an aliphatic alcohol (1.05 equiv) in
dichloromethane was added potassium hydroxide (4 equiv) with stirring at 0 °C for 30
min. To this mixture, a solution of 2,4,6-trimethylbenzenesulfonyl chloride (4.001-
10.062 g, 18.29-46.01 mmol) in dichloromethane was slowly added at 0 °C, then to
room temperature. The reaction was carried out for 6 h to reach its completion. The
resulting solution was diluted with water and extracted with dichloromethane. The
combined organic layers were washed with brine. The organic layer was dried over
anhydrous sodium sulfate, filtered, concentrated under reduced pressure, dried in
vacuum, and finally affording the desired product as a colorless liquid. When needed,
silica gel column chromatography (ethyl acetate : hexane = 1 : 10, v/v) was carried out
to afford the pure R-OTMBS product as colorless liquid.

Butyl 2,4,6-trimethylbenzenesulfonate: 74% isolated yield; colorless liquid; "H NMR
(400 MHz, CDCl3) & 0.88 (t, J = 7.4 Hz, CH;CHz, 3H), 1.37 (m, CH3CH>, 2H), 1.64
(m, OCH,CH:, 2H), 2.31 (s, p-CH3, 3H), 2.63 (s, 0- & m-CH3, 6H), 3.97 (t, J= 6.5 Hz,
OCHay, 2H), 6.97 (s, aryl H, 2H).

Pentyl 2,4,6-trimethylbenzenesulfonate: 63% isolated yield; colorless liquid; 'H
NMR (400 MHz, CDCl3) & 0.86 (t, J = 7.0 Hz, CH3CH>, 3H), 1.23-1.35 (m, 2 x CHa,
4H), 1.66 (m, OCH.CH>, 2H), 2.31 (s, p-CH3, 3H), 2.63 (s, o- & m-CHs, 6H), 4.00 (t,
J=6.6 Hz, OCH>, 2H), 6.97 (s, aryl H, 2H).

Hexyl 2,4,6-trimethylbenzenesulfonate: 55% isolated yield; colorless liquid; 'H
NMR (400 MHz, CDCl3) 6 0.86 (t, J= 7.0 Hz, CHs, 3H), 1.17-1.37 (m, 3 x CHa, 6H),
1.65 (m, OCHCH>, 2H), 2.31 (s, p-CHs, 3H), 2.63 (s, o- & m-CH3, 6H), 4.00 (t, J =
6.6 Hz, OCHa, 2H), 6.97 (s, aryl H, 2H).

Heptyl 2,4,6-trimethylbenzenesulfonate: 67% isolated yield; colorless liquid; 'H
NMR (400 MHz, CDCl3) 6 0.86 (t, J = 6.8 Hz, CHs, 3H), 1.18-1.36 (m, 4 x CHa, 8H),
1.65 (m, OCH2CH>, 2H), 2.31 (s, p-CHs, 3H), 2.63 (s, o- & m-CH3, 6H), 4.00 (t, J =
6.6 Hz, OCHa, 2H), 6.97 (s, aryl H, 2H).

Octyl 2,4,6-trimethylbenzenesulfonate: 63% isolated yield; colorless liquid; '"H NMR
(400 MHz, CDCI13) 6 0.87 (t, J = 6.8 Hz, CHs, 3H), 1.18-1.36 (m, 5 x CHy, 10H), 1.65
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(m, OCH,CH:, 2H), 2.31 (s, p-CHs, 3H), 2.63 (s, 0- & m-CH3, 6H), 4.00 (t, /= 6.5 Hz,
OCHa, 2H), 6.97 (s, aryl H, 2H).

General procedure for synthesis of N,N-dialkylpyrrolidinium 4-
methylbenzenesulfonates, [N4crr][OTs]

R = butyl (4), 90%
R-OTs, K,CO3, H,0 { 5 R = pentyl (5), 88%

[ ) ©o1s R =hexyl (6), 88%
100 oc 18 h R= heptyl (7), 90%

R = octyl (8), 91%

To a solution of pyrrolidine (0.21-0.26 g, 2.85-3.70 mmol) in water (1 M) was added
potassium carbonate (4 equiv) and an alkyl 4-methylbenzenesulfonate (2.05 equiv). The
solution mixture was stirred and heated to reflux for 18 h. The reaction progress could
be conveniently monitored by TLC. The resulting solution was cooled to room
temperature, diluted with water, and extracted with dichloromethane. The organic layer
was dried over anhydrous sodium sulfate, filtered, concentrated under reduced pressure,
and dried in vacuum. The crude product was exhaustedly washed by diethyl ether to
remove residual reactants, then concentrated under reduced pressure, and dried in
vacuum, finally affording the desired product as a white solid. When needed, silica gel
column chromatography (methanol : dichloromethane = 1 : 10, v/v) was carried out to
afford the desired product.

N,N-Dibutylpyrrolidinium 4-methylbenzenesulfonate, [N4c44][OTs]: 90% isolated
yield; white solid; mp 104-105 °C; 'H NMR (400 MHz, CDCls) § 0.98 (t,J=7.3 Hz, 2
x CH3CH,, 6H), 1.42 (m, 2 x CH3CH,, 4H), 1.64 (m, 2 x NCH2CH,, 4H), 2.26 (m, 2 %
NCH:CH: ring, 4H), 2.33 (s, p-CHs, 3H), 3.33 (m, 2 x NCHa, 4H), 3.75 (m, 2 x NCH»
ring, 4H), 7.13 (d, J = 8.0 Hz, aryl H, 2H), 7.79 (d, J = 8.0 Hz, aryl H, 2H); 3C NMR
(100 MHz, CDCls) 6 13.54, 19.57, 21.15, 21.68, 25.21, 59.08, 62.66, 125.82, 128.36,
138.78, 144.29; EI-HRMS m/z [M]" calcd for C12H26N 184.2065, found 184.2068.
N,N-Dipentylpyrrolidinium 4-methylbenzenesulfonate, [N4css][OTs]: 88% isolated
yield; white solid; mp 147-148 °C; 'H NMR (400 MHz, CDCls) § 0.91 (t, J= 6.8 Hz, 2
x CH3CH, 6H), 1.30-1.41 (m, 4 x CHz, 8H), 1.65 (m, 2 x NCH,CH>, 4H), 2.27 (m, 2
x NCH.CH: ring, 4H), 2.33 (s, p-CH3, 3H), 3.32 (m, 2 X NCH>, 4H), 3.74 (m, 2 x NCH»
ring, 4H), 7.13 (d, J = 8.0 Hz, aryl H, 2H), 7.79 (d, J = 8.0 Hz, aryl H, 2H);"*C NMR
(100 MHz, CDCIs) 6 13.75, 21.22, 21.74, 22.18, 23.10, 28.35, 59.25, 62.75, 125.92,
128.43, 138.82, 144.23; EI-HRMS m/z [M]" caled for Ci4sH3N 212.2378, found
212.2381.

N,N-Dihexylpyrrolidinium 4-methylbenzenesulfonate, [Naces][OTs]: 88% isolated
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yield; white solid; mp 169-170 °C; 'H NMR (400 MHz, CDCls) 0.89 (t, J = 6.9 Hz, 2
x CHs, 6H), 1.26-1.40 (m, 6 x CHa, 12H), 1.64 (m, 2 x NCH2CH:, 4H), 2.26 (m, 2 x
NCH.CH:ring, 4H), 2.33 (s, p-CH3, 3H), 6 3.31 (m, 2 x NCH_, 4H), 3.74 (m, 2 x NCH>
ring, 4H), 7.13 (d, J = 8.0 Hz, aryl H, 2H), 7.79 (d, J = 8.0 Hz, aryl H, 2H); '3C NMR
(100 MHz, CDCIl3) o 13.77, 21.14, 21.68, 22.29, 23.26, 25.90, 31.13, 59.22, 62.66,
125.83,128.35,138.72, 144.32; EI-HRMS m/z [M]" calcd for Ci6H34N 240.2691, found
240.2693.

N,N-Diheptylpyrrolidinium 4-methylbenzenesulfonate, [N4c77][OTs]: 90% isolated
yield; white solid; mp 166-167 °C; 'H NMR (400 MHz, CDCls) § 0.88 (t,J= 6.9 Hz, 2
x CHs, 6H), 1.20-1.40 (m, 8 x CHa, 16H), 1.64 (m, 2 x NCH.CH>, 4H), 2.23 (m, 2 x
NCH2CH: ring, 4H), 2.33 (s, p-CH3, 3H), 3.30 (m, 2 x NCH>, 4H), 3.73 (m, 2 x NCH
ring, 4H), 7.13 (d, J = 8.0 Hz, aryl H, 2H), 7.79 (d, J = 8.0 Hz, aryl H, 2H); '3C NMR
(100 MHz, CDCI3) & 13.92, 21.17, 21.70, 22.38, 23.33, 26.22, 28.72, 31.44, 59.22,
62.69, 125.86, 128.37, 138.73, 144.31; EI-HRMS m/z [M]" caled for CigH3sN
268.3004, found 268.3009.

N,N-Dioctylpyrrolidinium 4-methylbenzenesulfonate, [Nacss][OTs]: 91% isolated
yield; white solid; mp 168-169 °C; 'H NMR (400 MHz, CDCls) § 0.88 (t, J= 6.8 Hz, 2
x CHs, 6H), 1.20-1.41 (m, 10 x CH», 20H), 1.65 (m, 2 x NCH.CH:>, 4H), 2.27 (m, 2 x
NCH:CH: ring, 4H), 2.33 (s, p-CHs, 3H), 3.32 (m, 2 x NCHa, 4H), 3.75 (m, 2 x NCH»
ring, 4H), 7.13 (d, J = 8.0 Hz, aryl H, 2H), 7.80 (d, J = 8.0 Hz, aryl H, 2H); *C NMR
(100 MHz, CDClI3) & 13.94, 21.15, 21.69, 22.48, 23.31, 26.24, 28.93, 29.00, 31.55,
59.21, 62.69, 125.84, 128.37, 138.73, 144.27; EI-HRMS m/z [M]" calcd for C20H42N
296.3317, found 296.3319.

General procedure for synthesis of N,N-dialkylpyrrolidinium 2,4,6-
trimethylbenzenesulfonates, [N4crr][OTMBS]

R = butyl (4), 88%
O R-OTMBS, K,CO, { @) R = pentyl (5), 79%
N > NN ©otmes R = hexyl (6), 76%
H H,0,100°c,18h R R R = heptyl (7), 71%

R = octyl (8), 72%

To a solution of pyrrolidine (0.19-0.26 g, 2.70-3.63 mmol) in water (1 M) was added
potassium carbonate (4 equiv) and an alkyl 2,4,6-trimethylbenzenesulfonate (2.05
equiv). The solution mixture was stirred and heated to reflux for 18 h. The reaction
progress could be conveniently monitored by TLC. After cooling to room temperature,
the resulting solution was diluted with water and extracted with dichloromethane three

times. The organic layer was dried over anhydrous sodium sulfate, filtered,
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concentrated under reduced pressure, and dried in vacuum. The crude product was
washed by diethyl ether to remove residual reactants, then concentrated under reduced
pressure, and dried in vacuum, finally affording the desired product as white solid.
When needed, silica gel column chromatography (methanol : dichloromethane =1 : 10,
v/v) was carried out to afford the desired product.

N,N-Dibutylpyrrolidinium 2,4,6-trimethylbenzenesulfonate, [Nac44][OTMBS]:
88% isolated yield; white solid; mp 87-88 °C; '"H NMR (400 MHz, CDCl3) § 0.99 (t, J
=7.3 Hz, 2 x CH3CHa, 6H), 1.42 (m, 2 x CH3CH>, 4H), 1.65 (m, 2 x NCH,CH>, 4H),
2.21 (s, p-CHs, 3H), 2.27 (m, 2 x NCH2CH: ring, 4H), 2.70 (s, o- & m-CHj3, 6H), 3.34
(m, 2 x NCHa, 4H), 3.77 (m, 2 x NCH, ring, 4H), 6.80 (s, aryl H, 2H); *C NMR (100
MHz, CDCls) 6 13.55, 19.59, 20.63, 21.66, 23.04, 25.23, 58.98, 62.62, 130.30, 136.71,
137.34, 141.59; EI-HRMS m/z [M]" calcd for C12Ha6N 184.2065, found 184.2067.
N,N-Dipentylpyrrolidinium 2,4,6-trimethylbenzenesulfonate, [Nscss][OTMBS]:
79% isolated yield; white solid; mp 66-67 °C; "H NMR (400 MHz, CDCl3) § 0.91 (t, J
= 6.8 Hz, 2 x CH3, 6H), 1.30-1.41 (m, 4 x CHa, 8H), 1.65 (m, 2 x NCH.CH>, 4H), 2.21
(s, p-CH3, 3H), 2.27 (m, 2 x NCH>CH: ring, 4H), 2.70 (s, o- & m-CH3s, 6H), 3.32 (m, 2
x NCHa, 4H), 3.75 (m, 2 x NCHa ring, 4H), 6.80 (s, aryl H, 2H); '*C NMR (100 MHz,
CDCl3) 6 13.67, 20.60, 21.65, 22.09, 22.97, 23.03, 28.23, 59.10, 62.59, 130.29, 136.68,
137.31, 141.58; EI-HRMS m/z [M]" caled for C14H3oN 212.2378, found 212.2374.
N,N-Dihexylpyrrolidinium 2,4,6-trimethylbenzenesulfonate, [Naces][OTMBS]:
76% isolated yield; white solid; mp 59-60 °C; "H NMR (400 MHz, CDCl3) § 0.88 (t, J
= 0.8 Hz, 2 X CH3, 6H), 1.24-1.41 (m, 6 x CHaz, 12H), 1.64 (m, 2 x NCH2CH, 4H),
2.21 (s, p-CHs, 3H), 2.27 (m, 2 x NCH2CH: ring, 4H), 2.70 (s, o- & m-CH3, 6H), 3.31
(m, 2 x NCHy, 4H), 3.75 (m, 2 x NCH> ring, 4H), 6.80 (s, aryl H, 2H); 3C NMR (100
MHz, CDCl3) 6 13.75, 20.59, 21.64, 22.27, 23.04, 23.23, 25.87, 31.11, 59.12, 62.60,
130.29,136.67,137.30, 141.54; EI-HRMS m/z [M]" calcd for C16H34N 240.2691, found
240.2695.

N,N-Diheptylpyrrolidinium 2,4,6-trimethylbenzenesulfonate, [Nsc77][OTMBS]:
71% isolated yield; white solid; mp 56-57 °C; 'H NMR (400 MHz, CDCl3) § 0.88 (t, J
= 6.9 Hz, 2 x CH3, 6H), 1.21-1.40 (m, 8 x CHa, 16H), 1.65 (m, 2 x NCH2CH, 4H),
2.21 (s, p-CHs, 3H), 2.27 (m, 2 x NCH.CH: ring, 4H), 2.70 (s, o- & m-CHj3, 6H), 3.32
(m, 2 x NCH>, 4H), 3.76 (m, 2 x NCH: ring, 4H), 6.80 (s, aryl H, 2H); *C NMR (100
MHz, CDCl3) 6 13.88, 20.58, 21.63, 22.32, 23.03, 23.25, 26.14, 28.66, 31.39, 59.11,
62.61, 130.29, 136.66, 137.32, 141.46; EI-HRMS m/z [M]" calcd for CisH3sN
268.3004, found 268.2998.

N,N-Dioctylpyrrolidinium 2,4,6-trimethylbenzenesulfonate, [Nacss][OTMBS]:
72% isolated yield; white solid; mp 51-52 °C; 'H NMR (400 MHz, CDCl3) § 0.88 (t, J
= 6.8 Hz, 2 x CH3, 6H), 1.20-1.41 (m, 10 x CHa, 20H), 1.64 (m, 2 x NCH.CH>, 4H),
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2.21 (s, p-CHs, 3H), 2.27 (m, 2 x NCH,CH: ring, 4H), 2.70 (s, o- & m-CHs, 6H), 3.32
(m, 2 x NCHa, 4H), 3.76 (m, 2 x NCH, ring, 4H), 6.80 (s, aryl H, 2H); *C NMR (100
MHz, CDCls) & 13.92, 20.60, 21.64, 22.46, 23.04, 23.26, 26.19, 28.90, 28.97, 31.51,
59.10, 62.61, 130.29, 136.67, 137.29, 141.50; EI-HRMS m/z [M]" caled for C20H4N
296.3317, found 296.3310.

Synthesis of N-butylpyrrolidine and N-pentylpyrrolidine

/\_/\ R-Br, 35% NaOH Z } R = butyl (4), 60%

DMF, rt, 12 h | R = pentyl (5), 66%

To a round-bottomed flask containing pyrrolidine (0.409 g, 5.75 mmol for the reaction
with butylbromide; 1.012 g, 14.23 mmol for the reaction with pentylbromide) was
added 35% aqueous sodium hydroxide (0.85 and 2.1 mL, respectively)
dimethylformamide (1.3 M) with stirring for 1 h at room temperature. To the solution
mixture, 1-bromoalkane (1.3 equiv) was then added slowly. The reaction was carried
out at room temperature for 12 h. The progress of the reaction could be conveniently
monitored by TLC. The resulting solution was diluted with water and extracted with
ethyl acetate three times. The combined organic layers were washed with water. The
organic layer was dried over anhydrous sodium sulfate, filtered, and concentrated under
reduced pressure, finally affording the desired products.

N-Butylpyrrolidine: 60% isolated yield; yellow liquid; '"H NMR (400 MHz, CDCls) §
0.92 (t, J = 7.3 Hz, CH3, 3H), 1.34 (m, CH3CH>, 2H), 1.51 (m, NCH,CH>, 2H), 1.78
(m, 2 x NCH2CH>ring, 4H), 2.43 (m, NCH>», 2H), 2.50 (m, 2 x NCHazring, 4H).
N-Pentylpyrrolidine: 66% isolated yield; yellow liquid; 'H NMR (400 MHz, CDCl;)
5 0.90 (t, J= 6.9 Hz, CH3, 3H), 1.24-1.38 (m, 2 x CHa, 4H), 1.52 (m, NCH.CH:, 2H),
1.77 (m, 2 x NCH,CH:ring, 4H), 2.41 (m, NCHa, 2H), 2.48 (m, 2 x NCHaring, 4H).

Synthesis of N-butyl-N-heptylpyrrolidinium 2,4,6-trimethylbenzenesulfonate
[N4ca7][OTMBS], N-hexyl-N-pentylpyrrolidinium 2,4,6-
trimethylbenzenesulfonate [Nacs6][OTMBS], and N-heptyl-/V-
pentylpyrrolidinium 4-methylbenzenesulfonate [Nacs7][OTs]

R R' X yield
:Nj RX, 100°C, 12 h [ ) ©, [Naca7llOTMBSI g,/ 4y Hept (7) OTMBS 77%
& R ‘R’ [N4csel[OTMBS]  pent (5) Hex (6) OTMBS 66%
[N4cs7][OTs] Pent (5) Hept (7) OTs 67%
R = butyl (4)
R = pentyl (5)
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To a round-bottomed flask containing N-alkylpyrrolidine (0.061-0.438 g, 0.43-3.44
mmol) was added alkyl 2,4,6-trimethylbenzenesulfonate (1 equiv) for [Nacs7][OTMBS]
and [Nacss][OTMBS] synthesis, and alkyl 4-methylbenzenesulfonate (1 equiv) for
[Nacs7][OTs] synthesis. Under neat conditions, the mixture was stirred and heated at
100 °C for 12 h. After cooling to room temperature, the solution was evaporated and
the crude product was purified by column chromatography (methanol
dichloromethane = 1 : 10, v/v) to afford the desired pure product as white solid.
N-Butyl-N-heptylpyrrolidinium 2,4,6-trimethylbenzenesulfonate
[N4ca7][OTMBS]: 77% isolated yield; white solid; "H NMR (400 MHz, CDCls) & 0.88
(t, J = 6.9 Hz, heptyl CH3, 3H), 0.96 (t, J = 7.3 Hz, butyl CHs, 3H), 1.19-1.35 (m, 4 %
CHy, 8H), 1.39 (m, CH3CH>, 2H), 1.61 (m, 2 x NCH,CH>, 4H), 2.21 (s, p-CHs, 3H),
2.23 (m, 2 x NCH2CH: ring, 4H), 2.69 (s, 0- & m-CHs, 6H), 3.29 (m, 2 x NCH_, 4H),
3.71 (m, 2 x NCH; ring, 4H), 6.79 (s, aryl H, 2H); *C NMR (100 MHz, CDCls) §
13.76, 14.13, 19.78, 20.83, 21.87, 22.57, 23.26, 23.50, 25.44, 26.40, 28.92, 31.64,
59.20, 59.36, 62.85, 130.53, 136.92, 137.60, 141.68; EI-HRMS m/z [M]" calcd for
Ci5H32N 226.2529, found 226.2531.

N-Hexyl-N-pentylpyrrolidinium 2,4,6-trimethylbenzenesulfonate
[N4css] [OTMBS]: 66% isolated yield; white solid; "H NMR (400 MHz, CDCl3) & 0.89
(m, 2 x CH3, 6H), 1.25-1.40 (m, 5 x CHa, 10H), 1.62 (m, 2 x NCH2CH>, 4H), 2.21 (s,
p-CHs, 3H), 2.24 (m, 2 x NCH,CH: ring, 4H), 2.69 (s, 0- & m-CH3s, 6H), 3.29 (m, 2 x
NCHa, 4H), 3.71 (m, 2 x NCH> ring, 4H), 6.79 (s, aryl H, 2H); 3*C NMR (100 MHz,
CDCls) ¢ 13.90, 13.98, 20.83, 21.87, 22.33, 22.51, 23.20, 23.20, 23.26, 23.47, 26.11,
28.46, 31.35, 59.35, 62.86, 130.54, 136.92, 137.61, 141.66; EI-HRMS m/z [M]" calcd
for C15sH32N 226.2529, found 226.2530.

N-Heptyl-N-pentylpyrrolidinium 4-methylbenzenesulfonate [Nscs7][OTs]: 67%
isolated yield; white solid; 'H NMR (400 MHz, CDCls) § 0.89 (m, 2 x CH3, 6H), 1.21-
1.39 (m, 6 x CHy, 12H), 1.64 (m, 2 x NCH>CH>, 4H), 2.25 (bs, 2 x NCH2CH: ring,
4H), 2.33 (s, p-CH3, 3H), 3.30 (m, 2 x NCH2, 4H), 3.72 (m, 2 x NCH: ring, 4H), 7.13
(d, J = 8.0 Hz, aryl H, 2H), 7.78 (d, J = 8.0 Hz, aryl H, 2H); '*C NMR (100 MHz,
CDCls) 0 13.89, 14.11, 21.34, 21.88, 21.88, 22.30, 22.55, 23.18, 23.48, 26.38, 28.44,
28.89, 31.62, 59.41, 62.85, 126.02, 128.56, 138.95, 144.50; EI-HRMS m/z [M]" calcd
for Ci6H34N 240.2686, found 240.2696.

General procedure for synthesis of /V,/NV-dialkylpiperidinium 4-
methylbenzenesulfonate, [Nscrr][OTs]
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R = butyl (4), 83%

R-OTs, K,CO3, H,0 R = pentyl (5), 60%
= @ ) ©5rs R=hexyl (6), 67%

H 100 OC, 18 h R/N\R R= heptyl (7), 60%
R = octyl (8), 51%

To a solution of piperdine (0.285-0.338 g, 3.35-3.97 mmol) in water (1 M) was added
potassium carbonate (4 equiv) and alkyl 4-methylbenzenesulfonate (2.05 equiv). The
mixture solution was stirred and heated to reflux for 18 h. After cooling to room
temperature, the resulting solution was diluted with water and extracted with
dichloromethane three times. The organic layer was dried over anhydrous sodium
sulfate, filtered, concentrated under reduced pressure, and dried in vacuum. The crude
product was washed using diethyl ether to remove residual reactants, concentrated
under reduced pressure, and dried in vacuum, finally affording the desired product as
white solid.

N,N-Dibutylpiperidinium 4-methylbenzenesulfonate, [Nsc44][OTs]: 83% isolated
yield; white solid; mp 111-112 °C; '"H NMR (400 MHz, CDCl3) 8 0.99 (t, J= 7.2 Hz, 2
x CHs, 6H), 1.43 (m, 2 x CH3CH>, 4H), 1.61 (m, 2 x NCH.CH>, 4H), 1.84 (bs,
CH,CH>CHa ring, 6H), 2.33 (s, p-CH3, 3H), 3.38 (m, 2 x NCHa, 4H), 3.64 (bs, 2 %
NCHaz ring, 4H), 7.13 (d, J = 7.6 Hz, aryl H, 2H), 7.81 (d, J = 7.6 Hz, aryl H, 2H); 1*C
NMR (100 MHz, CDCI3) 6 13.54, 19.57, 19.69, 20.54, 21.12, 23.33, 57.87, 58.85,
125.85,128.29, 138.66, 144.42; EI-HRMS m/z [M]" calcd for C13HosN 198.2222, found
198.2222.

N,N-Dipentylpiperidinium 4-methylbenzenesulfonate, [Nscss][OTs]: 60% isolated
yield; white solid; mp 114-115 °C; 'H NMR (400 MHz, CDCl3) § 0.92 (t,J = 6.8 Hz, 2
x CH3, 6H), 1.31-1.42 (m, 4 x CHz, 8H), 1.62 (m, 2 x NCH2CH.>, 4H), 1.85 (bs, 2 x
CH>CH>CHa ring, 6H), 2.33 (s, p-CH3, 3H), 3.36 (m, 2 x NCHa, 4H), 3.65 (bs, 2 %
NCHaring, 4H), 7.13 (d, J = 8.0 Hz, aryl H, 2H), 7.81 (d, J = 8.0 Hz, aryl H, 2H); 1*C
NMR (100 MHz, CDCI3) 6 13.69, 19.71, 20.54, 21.12, 21.13, 22.10, 28.26, 58.03,
58.84, 125.87, 128.30, 138.65, 144.41; EI-HRMS m/z [M]" calcd for CisHzN
226.2535, found 226.2531.

N,N-Dihexylpiperidinium 4-methylbenzenesulfonate, [Nsces][OTs]: 67% isolated
yield; white solid; mp 125-126 °C; 'H NMR (400 MHz, CDCls) § 0.89 (t, J= 6.7 Hz, 2
x CH3, 6H), 1.27-1.42 (m, 6 x CHy, 12H), 1.61 (m, 2 x NCH2CH>, 4H), 1.84 (bs,
CH>CH2CHa ring, 6H), 2.33 (s, p-CH3, 3H), 3.36 (m, 2 x NCHa, 4H), 3.64 (bs, 2 X
NCH: ring, 4H), 7.13 (d, J = 8.0 Hz, aryl H, 2H), 7.81 (d, J = 8.0 Hz, aryl H, 2H); '*C
NMR (100 MHz, CDCI3) 6 13.76, 19.73, 20.54, 21.13, 21.39, 22.29, 2591, 31.13,
58.03, 58.85, 125.87, 128.30, 138.64, 144.40; EI-HRMS m/z [M]" calcd for Ci17H36N
254.2848, found 254.2848.
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N,N-Diheptylpiperidinium 4-methylbenzenesulfonate, [Nsc77][OTs]: 60% isolated
yield; white solid; mp 123-124 °C; '"H NMR (400 MHz, CDCl3) § 0.89 (t, J= 6.8 Hz, 2
x CHs, 6H), 1.21-1.41 (m, 8 x CHy, 16H), 1.61 (m, 2 x NCH.CH>, 4H), 1.84 (bs,
CH>CH>CHa ring, 6H), 2.33 (s, p-CH3, 3H), 3.35 (m, 2 x NCHa, 4H), 3.63 (bs, 2 X
NCHa ring, 4H), 7.13 (d, J = 8.0 Hz, aryl H, 2H), 7.81 (d, J = 8.0 Hz, aryl H, 2H); '°*C
NMR (100 MHz, CDCIs) 6 13.89, 19.72, 20.53, 21.12, 21.42, 22.34, 26.19, 28.69,
31.41, 58.01, 58.85, 125.86, 128.29, 138.62, 144.40; EI-HRMS m/z [M]" calcd for
Ci9Ha4oN 282.3161, found 282.3155.

N,N-Dioctylpiperidinium 4-methylbenzenesulfonate, [Nscss][OTs]: 51% isolated
yield; white solid; mp 125-126 °C; '"H NMR (400 MHz, CDCls) § 0.88 (t, J= 6.8 Hz, 2
x CHs, 6H), 1.20-1.41 (m, 8 x CHy, 16H), 1.60 (m, 2 x NCH,CH>, 4H), 1.85 (bs,
CH,CH>CHa ring, 6H), 2.33 (s, p-CH3, 3H), 3.35 (m, 2 x NCHa, 4H), 3.64 (bs, 2 %
NCH; ring, 4H), 7.13 (d, J = 8.0 Hz, aryl H, 2H), 7.81 (d, J = 8.0 Hz, aryl H, 2H); *C
NMR (100 MHz, CDCI3) 6 13.94, 19.75, 20.54, 21.15, 21.44, 22.47, 26.25, 28.93,
29.01, 31.54, 58.02, 58.87, 125.88, 128.32, 138.66, 144.34; EI-HRMS m/z [M]" calcd
for C21HasN 310.3474, found 310.3470.

General procedure for synthesis of N,N-dialkylpiperidinium 2,4,6-
trimethylbenzenesulfonate, [Nscrr][OTMBS]

R = butyl (4), 56%

O R-OTMBS, K,CO, O R = pentyl (5), 60%
. > (?1 Ootmes R = hexyl (6), 59%
R™ "R

H Hzo, 100 Oc’ 18 h R= heptyl (7), 54%
R = octyl (8), 51%

To a solution of piperdine (0.308-0.391 g, 3.62-4.59 mmol) in water (1 M) was added
potassium carbonate (4 equiv) and an alkyl 2,4,6-trimethylbenzenesulfonate (2.05
equiv). The mixture solution was stirred and heated to reflux for 18 h. After cooling to
room temperature, the resulting solution was diluted with water and extracted with
dichloromethane three times. The organic layer was dried over anhydrous sodium
sulfate, filtered, concentrated under reduced pressure, and dried in vacuum. The crude
product was washed using diethyl ether to remove residual reactants, then concentrated
under reduced pressure, and dried in vacuum, finally affording the desired product.
When needed, product could be further purified by silica gel column chromatography
(methanol : dichloromethane = 1 : 10, v/v) to afford the pure product.

N,N-Dibutylpiperidinium 2,4,6-trimethylbenzenesulfonate, [Nsc44]|[OTMBS]:
56% isolated yield; white solid; mp 101-102 °C; '"H NMR (400 MHz, CDCl3) & 0.99 (t,
J =172 Hz, 2 x CHs, 6H), 1.43 (m, 2 x CH3;CH>, 4H), 1.60 (m, 2 x NCHCH:, 4H),
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1.84 (bs, CH.CH>CHa ring, 6H), 2.21 (s, p-CH3, 3H), 2.71 (s, 0o- & m-CH3, 6H), 3.38
(m, 2 x NCHa, 4H), 3.65 (bs, 2 x NCHaring, 4H), 6.80 (s, aryl H, 2H); '*C NMR (100
MHz, CDCIs) 6 13.55, 19.56, 19.70, 20.55, 20.59, 23.03, 23.33, 57.79, 58.85, 130.24,
136.71, 137.27, 141.64; EI-HRMS m/z [M]" calcd for Ci;3HxN 198.2222, found
198.2220.

N,N-Dipentylpiperidinium 2,4,6-trimethylbenzenesulfonate, [Nscss][OTMBS]:
60% isolated yield; white solid; mp 97-98 °C; "H NMR (400 MHz, CDCl3) § 0.92 (t, J
= 6.8 Hz, 2 x CH3, 6H), 1.30-1.42 (m, 4 x CH», 8H), 1.61 (m, 2 x NCH,CH>, 4H), 1.84
(bs, CH.CH>CHa ring, 6H), 2.21 (s, p-CHs, 3H), 2.71 (s, o- & m-CHj3, 6H), 3.36 (m, 2
x NCHa, 4H), 3.64 (bs, 2 x NCHa ring, 4H), 6.80 (s, aryl H, 2H); 3C NMR (100 MHz,
CDCIl3) 6 13.65, 19.69, 20.53, 20.57, 21.08, 22.08, 23.03, 28.22, 57.92, 58.82, 130.23,
136.69, 137.21, 141.65; EI-HRMS m/z [M]" calcd for CisH3N 226.2535, found
226.2539.

N,N-Dihexylpiperidinium 2,4,6-trimethylbenzenesulfonate, [Nsces][OTMBS]:
59% isolated yield; white solid; mp 74-75 °C; '"H NMR (400M Hz, CDCls) § 0.89 (t, J
= 6.9 Hz, 2 x CH3, 6H), 1.27-1.41 (m, 6 x CHaz, 12H), 1.60 (m, 2 x NCH2CH>, 4H),
1.84 (bs, CH.CH>CH, ring, 6H), 2.21 (s, p-CH3, 3H), 2.71 (s, 0o- & m-CHj3, 6H), 3.36
(m, 2 X NCHa, 4H), 3.64 (bs, 2 x NCHaring, 4H), 6.80 (s, aryl H, 2H); '*C NMR (100
MHz, CDCl3) 6 13.76, 19.76, 20.55, 20.61, 21.40, 22.30, 23.07, 25.91, 31.14, 57.97,
58.88, 130.28, 136.73, 137.27, 141.59; EI-HRMS m/z [M]" calcd for Ci7H3N
254.2848, found 254.2852.

N,N-Diheptylpiperidinium 2,4,6-trimethylbenzenesulfonate, [Nsc77][OTMBS]:
54% isolated yield; white solid; mp 75-76 °C; '"H NMR (400 MHz, CDCl5) § 0.89 (t, J
= 6.8 Hz, 2 x CHs, 6H), 1.22-1.40 (m, 8 x CHaz, 16H), 1.60 (m, 2 x NCH2CH>, 4H),
1.84 (bs, CH.CH>CHa ring, 6H), 2.21 (s, p-CH3, 3H), 2.71 (s, 0o- & m-CH3, 6H), 3.35
(m, 2 x NCHa, 4H), 3.64 (bs, 2 x NCHz ring, 4H), 6.80 (s, aryl H, 2H); >*C NMR (100
MHz, CDCl3) 6 13.88, 19.71, 20.54, 20.59, 21.39, 22.33, 23.05, 26.16, 28.67, 31.39,
57.94, 58.86, 130.25, 136.70, 137.23, 141.58; EI-HRMS m/z [M]" calcd for Ci9HsoN
282.3161, found 282.3164.

N,N-Dioctylpiperidinium 2,4,6-trimethylbenzenesulfonate, [Nscss][OTMBS]: 51%
isolated yield; white solid; mp 86-87 °C; 'H NMR (400 MHz, CDCl3) & 0.88 (t,J = 6.8
Hz, 2 x CHs;, 6H), 1.20-1.41 (m, 10 x CHa, 20H), 1.60 (m, 2 x NCH.CH>, 4H), 1.85
(bs, CH.CH>CHa ring, 6H), 2.21 (s, p-CHs, 3H), 2.71 (s, o- & m-CH3, 6H), 3.36 (m, 2
x NCHa, 4H), 3.65 (bs, 2 x NCHaring, 4H), 6.80 (s, aryl H, 2H); 1*C NMR (100 MHz,
CDCIl3) ¢ 13.94, 19.76, 20.56, 20.62, 21.43, 22.47, 23.08, 26.24, 28.92, 29.00, 31.53,
57.96, 58.90, 130.29, 136.73, 137.27, 141.55; EI-HRMS m/z [M]" calcd for C21HasN
310.3474, found 310.3468.
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General  procedure for  synthesis of  N,N-dialkylazepanium  4-
methylbenzenesulfonate, [Necrr][OTs]

R = butyl (4), 79%

Q R-OTs, K,CO, o R = pentyl (5), 68%
- = o
N >\ @ ] ©,;, R=hexyl (6), 62%

H H,0, 100 °C, 18 h r-NR R = heptyl (7), 66%
R = octyl (8), 68%

To a solution of azepane (0.271-0.405 g, 2.73-4.08 mmol) in water (1 M) was added
potassium carbonate (4 equiv) and an alkyl 4-methylbenzenesulfonate (2.05 equiv). The
mixture solution was stirred and heated to reflux for 18 h. After cooling to room
temperature, the resulting solution was diluted with water and extracted with
dichloromethane three times. The organic layer was dried over anhydrous sodium
sulfate, filtered, concentrated under reduced pressure, and dried in vacuum. The crude
product was washed by diethyl ether to remove residual reactants, concentrated under
reduced pressure, and dried in vacuum, finally affording the desired product.
N,N-Dibutylazepanium 4-methylbenzenesulfonate, [Nec4s][OTs]: 79% isolated
yield; white solid; mp 125-126 °C; 'H NMR (400 MHz, CDCls) § 0.99 (t, J=7.3 Hz, 2
x CH3CHa, 6H), 1.42 (m, 2 x CH3CH>, 4H), 1.68 (m, 2 x NCH,CH,CH:>ring, 4H), 1.75
(bs, 2 x NCHCH:, 4H), 1.95 (bs, 2 x NCH,CH:ring, 4H), 2.33 (s, p-CH3, 3H), 3.37
(m, 2 x NCHa, 4H), 3.57 (m, 2 x NCHaring, 4H), 7.13 (d, /= 8.0 Hz, aryl H, 2H), 7.80
(d, J= 8.0 Hz, aryl H, 2H); '*C NMR (100 MHz, CDCl3) § 13.54, 19.61, 21.12, 21.72,
24.24,27.36, 60.90, 62.75, 125.88, 128.24, 138.57, 144.55; EI-HRMS m/z [M]" calcd
for C14H30N 212.2378, found 212.2375.

N,N-Dipentylazepanium 4-methylbenzenesulfonate, [Necss][OTs]: 68% isolated
yield; white solid; mp 157-158 °C; 'H NMR (400 MHz, CDCl3) § 0.91 (t,J= 6.8 Hz, 2
x CHs, 6H), 1.31-1.40 (m, 4 x CH», 8H), 1.67 (m, 2 x NCH.CH.CH: ring, 4H), 1.75
(bs, 2 x NCH2CH:, 4H), 1.94 (bs, 2 x NCH,CH:ring, 4H), 2.32 (s, p-CH3, 3H), 3.35
(m, 2 x NCHa, 4H), 3.57 (m, 2 x NCHaring, 4H), 7.12 (d, /= 8.0 Hz, aryl H, 2H), 7.80
(d, J= 8.0 Hz, aryl H, 2H); '*C NMR (100 MHz, CDCl3) § 13.77, 21.12, 21.75, 22.30,
25.95,27.35,31.14, 61.04, 62.75, 125.90, 128.24, 138.53, 144.56; EI-HRMS m/z [M]"
calcd for CisH34N 240.2697, found 240.2688.

N,N-Dihexylazepanium 4-methylbenzenesulfonate, [Neces][OTs]: 62% isolated
yield; white solid; mp 175-176 °C; 'H NMR (400 MHz, CDCls) § 0.89 (t,J=7.0 Hz, 2
x CHs, 6H), 1.27-1.42 (m, 6 x CHa, 12H), 1.67 (m, 2 x NCH2CH>CH:ring, 4H), 1.75
(bs, 2 x NCHCH:>, 4H), 1.95 (bs, 2 x NCH.CH:ring, 4H), 2.32 (s, p-CH3, 3H), 3.34
(m, 2 X NCHa, 4H), 3.57 (m, 2 x NCH2ring, 4H), 7.12 (d, /= 8.0 Hz, aryl H, 2H), 7.80
(d, J= 8.0 Hz, aryl H, 2H); '*C NMR (100 MHz, CDCl3) & 13.71, 21.12, 21.74, 22.04,

15



22.11,27.35,27.35 28.30, 61.02, 62.73, 125.90, 128.24, 138.56, 144.55; EI-HRMS m/z
[M]" calcd for CisHssN 268.3004, found 268.3003.

N,N-Diheptylazepanium 4-methylbenzenesulfonate, [Ne¢c77][OTs]: 66% isolated
yield; white solid; mp 169-170 °C; 'H NMR (400 MHz, CDCl3) § 0.88 (t,J=6.9 Hz, 2
x CHs, 6H), 1.21-1.40 (m, 8 x CHa, 16H), 1.66 (m, 2 x NCH.CH>CH:ring, 4H), 1.75
(bs, 2 x NCH2CH>, 4H), 1.95 (bs, 2 x NCH,CH>ring, 4H), 2.32 (s, p-CH3, 3H), 3.34
(m, 2 X NCHa, 4H), 3.57 (m, 2 x NCHaring, 4H), 7.12 (d, J = 8.0 Hz, aryl H, 2H), 7.80
(d, J= 8.0 Hz, aryl H, 2H); *C NMR (100 MHz, CDCl3) § 13.91, 21.14, 21.77, 22.37,
26.24, 27.36, 28.72, 28.72, 31.45, 61.03, 62.77, 125.92, 128.25, 138.53, 144.55; EI-
HRMS m/z [M]" calcd for C20H42N 296.3317, found 296.3322.
N,N-Dioctylazepanium 4-methylbenzenesulfonate, [Necss][OTs]: 68% isolated
yield; white solid; mp 172-173 °C; 'H NMR (400 MHz, CDCl3) 6 0.88 (t,J= 6.9 Hz, 2
x CHs, 6H), 1.21-1.40 (m, 10 x CHa, 20H), 1.66 (m, 2 x NCH,CH>CH:ring, 4H), 1.75
(bs, 2 x NCH,CH>, 4H), 1.95 (bs, 2 x NCH,CH>ring, 4H), 2.32 (s, p-CH3, 3H), 3.34
(m, 2 X NCHa, 4H), 3.57 (m, 2 x NCHaring, 4H), 7.12 (d, /= 8.0 Hz, aryl H, 2H), 7.80
(d, J= 8.0 Hz, aryl H, 2H); >*C NMR (100 MHz, CDCls) § 13.94, 21.13, 21.74, 22.35,
22.47,26.28,27.35,28.95,29.01, 31.55, 61.01, 62.75, 125.90, 128.26, 138.55, 144.49;
EI-HRMS m/z [M]" calcd for C22HaeN 324.3630, found 324.3638.

General procedure for synthesis of N,N-dialkylazepanium 2.,4,6-
trimethylbenzenesulfonate, [Necrr][OTMBS]

R = butyl (4), 72%

O R-OTMBS, K,CO; O R = pentyl (5), 74%
- = o
. ) G)OTMBS R = hexyl (6), 76%

H H20, 100 OC, 18 h R,N\R R = heptyl (7), 67%
R = octyl (8), 69%

To a solution of azepane (0.292-0.456 g, 2.94-4.60 mmol) in water (1 M) was added
potassium carbonate (4 equiv) and alkyl 2,4,6-trimethylbenzenesulfonate (2.05 equiv).
The mixture solution was stirred and heated to reflux for 18 h. After cooling down, the
resulting solution was diluted with water and extracted with dichloromethane three
times. The organic layer was dried over anhydrous sodium sulfate, filtered,
concentrated under reduced pressure, and dried in vacuum. The crude product was
washed using diethyl ether to remove residual reactants, then concentrated under
reduced pressure, and dried in vacuum, finally affording the desire product.

N,N-Dibutylazepanium 2,4,6-trimethylbenzenesulfonate, [Ne¢cas][OTMBS]: 72%
isolated yield; white solid; mp 102-103°C; 'H NMR (400 MHz, CDCl3) § 0.98 (t, J =
7.3 Hz, 2 x CH3CHa, 6H), 1.42 (m, 2 x CH3;CH>, 4H), 1.66 (m, 2 x NCH,CH>CH:ring,
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4H), 1.78 (bs, 2 x NCH>CH>, 4H), 1.94 (bs, 2 x NCH,CH: ring, 4H), 2.21 (s, p-CHj,
3H), 2.70 (s, 0- & m-CH3, 6H), 3.37 (m, 2 x NCH_, 4H), 3.57 (m, 2 x NCHzring, 4H),
6.80 (s, aryl H, 2H); *C NMR (100 MHz, CDCls) § 13.55, 19.62, 20.60, 21.74, 23.06,
24.26,27.32, 60.83, 62.68, 130.22, 136.73, 137.19, 141.76; EI-HRMS m/z [M]" calcd
for Ci14H30N 212.2378, found 212.2373.

N,N-Dipentylazepanium 2,4,6-trimethylbenzenesulfonate, [Necss][OTMBS]: 74%
isolated yield; white solid; mp 120-121 °C; 'H NMR (400 MHz, CDCl3) § 0.91 (t, J =
6.8 Hz, 2 x CHs, 6H), 1.31-1.42 (m, 4 x CHy, 8H), 1.67 (m, 2 x NCH,CH>CH: ring,
4H), 1.74 (bs, 2 x NCH>CH:, 4H), 1.94 (bs, 2 x NCH,CH:ring, 4H), 2.21 (s, p-CHj,
3H), 2.71 (s, 0- & m-CHj3, 6H), 3.36 (m, 2 x NCH_, 4H), 3.58 (m, 2 x NCHzring, 4H),
6.79 (s, aryl H, 2H); 3*C NMR (100 MHz, CDCls) § 13.70, 20.60, 21.76, 22.05, 22.12,
23.08,27.31, 28.30, 60.95, 62.66, 130.23, 136.73, 137.16, 141.79; EI-HRMS m/z [M]"
calcd for Ci6H34N 240.2697, found 240.2694.

N,N-Dihexylazepanium 2,4,6-trimethylbenzenesulfonate, [Necss][OTMBS]: 76%
isolated yield; white solid; mp 123-124 °C; 'H NMR (400MHz, CDCl3) § 0.89 (t, J =
6.9 Hz, CH3, 6H), 1.27-1.41 (m, 3 x CHa, 12H), 1.67 (m, NCH,CH>CH>ring, 4H), 1.75
(bs, NCH.CH>, 4H), 1.95 (bs, NCH2CH: ring, 4H), 2.21 (s, CH;C, 3H), 2.71 (s,
CH3CCSO0:;3, 6H), 3.35 (m, NCH>, 4H), 3.58 (m, NCH:ring, 4H), 6.80 (s, aryl H, 2H);
B3C NMR (100 MHz, CDCls) § 13.76, 20.59, 21.75, 22.30, 23.09, 25.94, 27.30, 27.30,
31.13, 60.95, 62.66, 130.22, 136.71, 137.12, 141.80; EI-HRMS m/z [M]" calcd for
CisH3sN 268.3004, found 268.3002.

N,N-Diheptylazepanium 2,4,6-trimethylbenzenesulfonate, [Nec77][OTMBS]: 67%
isolated yield; white solid; mp 98-99 °C; 'H NMR (400 MHz, CDCl3) § 0.88 (t,J= 6.9
Hz, 2 x CHs, 6H), 1.21-1.40 (m, 8 x CH», 16H), 1.66 (m, 2 x NCH,CH>CH>ring, 4H),
1.74 (bs, 2 x NCHCH:>, 4H), 1.94 (bs, 2 x NCH.CH>ring, 4H), 2.21 (s, p-CH3, 3H),
2.71 (s, o- & m-CH3, 6H), 3.35 (m, 2 X NCHa, 4H), 3.57 (m, 2 x NCHzring, 4H), 6.80
(s, aryl H, 2H); 3*C NMR (100 MHz, CDCl3) § 13.91, 20.61, 21.77, 22.36,23.10, 26.23,
27.31, 28.71, 28.71, 31.43, 60.95, 62.68, 130.23, 136.73, 137.13, 141.78; EI-HRMS
m/z [M]" caled for C20Ha2N 296.3317, found 296.3321.

N,N-Dioctylazepanium 2,4,6-trimethylbenzenesulfonate, [Necss][OTMBS]: 69%
isolated yield; white solid; mp 103-104 °C; 'H NMR (400 MHz, CDCl3) & 0.88 (t, J =
6.9 Hz, 2 x CH3, 6H), 1.21-1.40 (m, 10 x CHy, 20H), 1.67 (m, 2 x NCH.CH>CH:ring,
4H), 1.75 (bs, 2 x NCH2CH:, 4H), 1.95 (bs, 2 x NCH,CH:ring, 4H), 2.21 (s, p-CHj,
3H), 2.71 (s, 0- & m-CHj3, 6H), 3.36 (m, 2 x NCH_, 4H), 3.59 (m, 2 x NCHzring, 4H),
6.80 (s, aryl H, 2H); 3C NMR (100 MHz, CDCl3) § 13.95, 20.61, 21.77, 22.36, 22.48,
23.11,26.27,27.31, 28.94, 29.00, 31.55, 60.94, 62.69, 130.23, 136.73, 137.11, 141.79;
EI-HRMS m/z [M]" caled for C22HaeN 324.3630, found 324.3631.
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Current Data Parameters
NAME 4C-OTs
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170519
Time 23.31h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec
TE 299.3K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
H

P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters

Sl 16384

SF 400.1300088 MHz
WDwW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data Parameters
NAME

5C-0OTs
EXPNO 3
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170323
Time 1.02h
INSTRUM spec
PROBHD Z108618_ 0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 299.8K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Sl
SF 400.1300085 MHz

WDW EM
SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data Parameters
NAME

C-OTs
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170503
Time 15.44 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG 2930
TD 32768
SOLVENT CDCI3
NS 6
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 112.98
DW 62,400 usec
DE 16.43 usec
TE 299.2 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC 1H
P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Sl 16384

SF 400.1300082 MHz
WDwW EM

SSB 0

LB 0Hz

GB 0

PC 1.00



MO W~ o~ 0 TANONONDDOOOTNOT OS2
S O © oM DOV NDNINROOTTDNOD S
S~ MmO R SOIN VOO II T OO0
RN~ NN I=E=%=] TOOYOOMWANNNNNNN~— 00 KR
| N N NG N N < < <t Nrrrrrrrrrrr eSS0 9
O\\//O
V\/\/\Ozs
L 1§ J S

- rln o [(=] - - ~—
o =] =] < @ ~ ©
o] = S =) - <+ <
o 9 ] S i~ N o
- - o ™ o © ™

T I I T I | T I T I I T T I T I T I I T

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm

21

(o<

(<O

Current Data Parameters
NAM

7C-OTs
EXPNO 4
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170605
Time 20.15h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 299.3K
D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
1H

P1 14,50 usec
PLWA1 12.50000000 W

F2 - Processing parameters
S| 16384

SF 400.1300093 MHz
WDW EM

D
SSB 0
LB 0 Hz
GB 0
PC 1.00
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e VU WaN _S Current Data Parameters
(@) NAME 8C-OTS
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170307
Time 20.24 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
D 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE .
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLWA1 12.50000000 W
F2 - Processing parameters
Sl 16384
SF 400.1300087 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
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Current Data Parameters

NAME 4C-TMBS
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170208
Time 17.07 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec
TE 297.2K

D1 2.00000000 sec
TDO

1
SFO1 400.1324008 MHz
1H

P1 14.50 usec
PLWA1 12.50000000 W

F2 - Processing parameters
S| 16384

SF 400.1300082 MHz
wDw EM

SSB 0

LB 0 Hz

GB 0

PC 1.00
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Ng7 Current Data Parameters

NN NAME 5C-TMBS
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170620
Time 1712 h
INSTRUM spec!
PROBHD Z108618 0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 298.9 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUCA 1H
P1 14.50 usec

PLWA1 12.50000000 W
F2 - Processing parameters
| 6384

1
SF 400.1300093 MHz
WDW EM

D
SSB 0
LB 0 Hz
GB 0
PC 1.00
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CODODBOMOANNCNNN A ®© QD
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—7.2598
—6.9718
3.9828
3.9666
3.9500
2.6302
2.3124

Vo SR e BRSSRR

O\\ ,/O
/\/\/\ /S Current Data Parameters

(0) NAME 6C-TMBS
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 201704
Time 2.57h

INSTRUM sSpec
PROBHD Z108618 0922(
PULPROG 2430

D 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DwW 62.400 usec
DE 16.43 usec
TE 299.3 K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec

PLW1 12.50000000 W
F2 - Processing parameters
Sl 16384

SF 400.1300093 MHz
WDW EM

D
SSB 0
LB 0 Hz
GB 0
PC 1.00
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Current Data Parameters

NAME 7C-TMBS
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170411

Time 20.48 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

™D 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

Dw 62.400 usec
DE 16.43 usec
TE 299.3K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
1H

P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Sl

SF 400.1300090 MHz
WDW EM

SSB 0

LB O0Hz

GB 0

PC 1.00
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/\/\/\/\0’
Current Data Parameters
NAM 8c-TMBS
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 170221
Time 20.05h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 299.8 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
Sl 16384
SF 400.1300087 MHz
WDW EM
SSB 0
LB 0Hz
GB 0
A‘ PC 1.00
J
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2.3286
2.2637
1.7348
1.6835
1.6652
1.6533
1.6439
1.6335
1.6241
1.6037
1.4449
1.4263

1

/;

4077

SRS\

1.3892
0.9982
0.9798
0.9615
——-0.0006

o)
BRUKER
(. ><)

Current Data Parameters
NA|

ME N4C44-0Ts
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170408
Time 3.07h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
Ds 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DwW 62.400 usec
DE 16.43 usec
TE .

D1 2.00000000 sec

TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
SI 16384

SF 400.1300078 MHz
WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data Parameters

NAME N4CXxxC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170704
Time 11.18
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT cbci13
NS 752
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DwW 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
di12 0.00002000
CHANNEL f1

13C

10.20

0.00

SFO1 100.6237959
== CHANNEL f2

CPDPRG2 waltz16
NuC2 1H
PCPD2 90.00
pPL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 100.6127784
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
F2P 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHz

Hz

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



| (HR-EST)

Elemental Composition Report 0. 0 Page 1
7
Z@> eO)S’
Single Mass Analysis SN~
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
15 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-1000 H:0-1000 N:1-1
1 KE267 29-Jun-2017
13:43:18
0629_1 45 (1.642) Cm (45-1) 1: TOF MS ES+
., 6.61€+002
100 184.2068 < /W
%
185.2105
o 861668507576 9564 955256 1004215 1266353 151.1843156-9591 1706839 1555405 2101254 226.2611 2406967  258.0281 2800992 p96.8489
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE 1~FIT i-FIT (Norm) Formula
184.2068  184.2065 0.3 1.6 0.5 45.8 0.0 Cl2 H26 N

30
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Current Data Parameters
NAME 201170527
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170523

Time 15.34
INSTRUM spect
PROBHD 5mm QNP 1H/M
PULPROG a:_gSU

TD

SOLVENT CDCI3
NS 16

DS

SWH 5995.204 Hz

FIDRES 0.365918 Hz
AQ 1.3664256 sec
5.2

RG 1158

DwW 83.400 usec

DE 6.50 usec

TE 300.0 K

D1 1.50000000 sec
CHANNEL 1

NUC1 1H

P1 14.30 usec

PL1 -0.30 dB

SFO1 400.1326008 MHz
F2 - Processing parameters
Sl 819,

SF 400.1300072 MHz
WDW EM

SSB 0

LB 0.10Hz
GB

PC 1.00

(S

(3] Oj o™~ (=] faed i) (=] < by
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Current Data Parameters

NAME N4CXXC13
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170704
Time 21.14
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT CDC13
NS 1032
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256
DW 19.800 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
dai1 0.03000000 sec
d12 0.00002000 sec
CHANNEL f1
13C
10.20 usec
0.00 dB
SFO1 100.6237959 MHz
= = CHANNEL f2
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768
SF 100.6127731 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
1D NMR plot parameters
CXx 20.00 cm
F1P 200.000 ppm
F1 20122.55 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 10.00000 ppm/cm
HZCM 1006.12769 Hz/cm



2 (HR-E51)

Elemental Composition Report O 0 Page 1
® o .S<
Single Mass Analysis AN~ ©

Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

17 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 0-1000 H:0-1000 N: 1-1

2 KE267 29-Jun-2017
13:02:47
0629_2 35 (1.266) Cm (35-1x200.000) 1: TOF MS ES+
9.02€+004
+
100 2122381 < M
%
213.2436
o L 908375 95 3442 1346243 1450561 160.1727 1862426 2037004 2142482330 9741 2489477 269.4299%75-9958 2906401 P96 aasrg9
80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
212.2381 212.2378 0.3 1.4 0.5 80.6 0.0 Cl4 H30 N

33
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\/\/\/N \/\/\/ Current Data Parameters
NAME N4C66-0Ts
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170411
Time 15.59 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 299.2 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
S 16384
SF 400.1300073 MHz
WwDwW EM
SSB 0
LB 0 Hz
GB 0
u PC 1.00
J J J {
o @ © o ol ol |@ ]
N N =} ) ==1l=} o (@ —
o)) © [ S L= IS I N ~
o) =] =1 S [=1l=} ol [N o
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 50 45 40 3.5 3.0 25 20 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters

NAME N4ACXXC13
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170704
Time 21.42
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT cbc13
NS 274
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
dai1 0.03000000
d12 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959
============ CHANNEL f2
CPDPRG2 waltzi16
NUC2 1H
PCPD2 80.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

MHz

F2 - Processing parameters

SI 32768
SF 100.6127784
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
FepP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHZz

Hz

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Elemental Composition Report O 0.0 Page 1
® N7

Single Mass Analysis s~~~ Naens~aes~
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0

Element prediction: Off

Number of isotope peaks used for i-FIT =2

Monoisotopic Mass, Even Electron lons
19 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-1000 H:0-1000 N: 1-1

3 KE267 29-Jun-2017
12:38:31
0629_3 84 (3.035) Cm (84-1x200.000) 1: TOF MS ES+
, 1.83e+005
100 240.2693 < M
%
241.2760
42.
" 101.4380 131.9465 154.0893 1701965176'6855 204.1578211‘0309 240.1427 22_3%03 2_7_?.0023 283.2108290‘06_92 314.9982 3050793 34{(}991 357.0885?“/2
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
240.2693 240.2691 0.2 0.8 0.5 93.8 0:0 Cle H34 N
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Current Data Parameters
NAME N4C77-0OTs
EXPNO 1
PROCNO 1
\_//
:S, F2 - Acquisition Parameters
N Date_ 20170608
P e G\ D P Time 22.36 h
INSTRUM spect
PROBHD Z108618 0922(
PULPROG zg30
D 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 2994 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLWA1 12.50000000 W
F2 - Processing parameters
Sl 16384
SF 400.1300068 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
< [ee] o™ o i L (=] [3p] o]
- — < S oo O |= —
= © - =] ol —| |m o)
& =1 o S ale ol |~ S
- - wj ~ oo |<f ~| | ©
T T T T T T T T T T T T T T T l
75 70 65 60 5655 50 45 40 35 30 25 20 1.5 1.0 05 0.0 ppm
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Current Data Parameters

NAME N4ACXXC13
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170704
Time 22.53
INSTRUM spect
PROBHD S5 mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT cbCc13
NS 857
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256
DW 19.900 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
da12 0.00002000 sec
== CHANNEL f1 =============
13C
10.20 usec
0.00 dB
SFO1 100.6237959 MHz
= CHANNEL f2
CPDPRG2 waltzié
NUC2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz

F2 - Processing parameters

SI 32768
SF 100.6127769 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00 cm
F1P 200.000 ppm
F1 20122.55 Hz
F2P 0.000 ppm
F2 0.00 Hz
PPMCM 10.00000 ppm/cm
HZCM 1006.12775 Hz/cm



4 (HR-EST )

Elemental Composition Report O, 0O Page 1
® eO,S
Single Mass Analysis e Ve Ve WL N e N
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
22 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-1000 H:0-1000 N:1-1
4 KE267 29-Jun-2017
12:46:36
0629_4 62 (2.255) Cm (62-1x200.000) 1: TOF MS ES+
5.33e+004
- 268.3009 M
%
269.3058
5 e 154.4353150.5037 173.3030 1902691 291 6818235 33922403530 266.1988 201> 090752 3173534 284092 3495367 3702424 228
120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i=FIT i-FIT (Norm) Formula
268.3009  268.3004 0.5 1.9 0.5 84.2 0.0 Cl8 H38 N
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Current Data Parameters

NAME N4C88-0Ts
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 017041

Time 16.03 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec
TE 2991 K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
1H

P1 14.50 usec
PLWA1 12.50000000 W

F2 - Processing parameters
Sl 6384

1
SF 400.1300083 MHz
WDW EM

SSB 0

LB 0Hz

GB 0

PC 1.00
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Current Data Parameters

NAME NACXXC13
EXPNO 5
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170704
Time 23.23
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT cDc13
NS 1257
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
OW 19.900
DE 6.50
TE 300.0
D1 2.00000000
di1 0.03000000
d12 0.00002000

== CHANNEL f1

NUC1 13C

P1 10.20
PL1 0.00
SFO1 100.6237959
= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

usec
daB
dB
daB
MHz

F2 - Processing parameters

SI 32768
SF 100.6127777
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

CXx 20.00
F1P 200.000
F1 20122.55
FapP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHZz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



5 (HR-EST ]

Elemental Composition Report O, Page 1
® ) O)S’
Single Mass Analysis NN N P N e e e
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
24 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-1000 H:0-1000 N:1-1
5 KE267 29-Jun-2017
12:54:40
0629_5 97 (3.532) Cm (97-1x200.000) 1: TOF MS ES+
7.21e+004
100 296.3319 <«
%
297.3373
298.3474
o L164.8096 172990 189:4526 212.0344 2250455  242.3150246.6281 268.3608 274.0168 2903478 3150930 3353308 3530349 3711985 3923996 2000201
160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
296.3319  296.3317 0.2 0.7 0.5 45.0 0.0 C20 H42 N
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Current Data Parameters
NAME N4C44-TMBS
1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170414
Time 0. 1D h
INSTRUM

PROBHD 21 08618 0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3

NS 6

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2. 0447233 sec
RG 210.2

DwW 62. 400 usec
DE 16.43 usec

TE 300.0K

D1 2.00000000 sec
TDO

1
SFO1 400.1324008 MHz
1H

P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Sl
SF 400.1300083 MHz

WDW EM
SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data Parameters

NAME N4CXXC13
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170706
Time 9:5%
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT coci13
NS 702
DS a
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
di1 0.03000000
di2 0.00002000

== CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959

= CHANNEL f2
CPDPRG2 waltz16
NuC2 1H
PCPD2 80.00
pPL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

MHz

F2 - Processing parameters

SI 32768
SF 100.6127777
WOW EM
SSB 0
LB 0.30
GB )
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
Fap 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHZz

Hz

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



LA (HR-E51)

Elemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons
15 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 0-1000 H: 0-1000 N:1-1
1A KE267

0629_1A 43 (1.556) Cm (43-1)

P
N age 1
eO,S
29-Jun-2017
13:51:26
1: TOF MS ES+
3.54e+002

2430272 256.5496  272.3037 286.0329

- 184.2067
£
M«i‘
%
185.2121
o L_57.7388 67.2430  gggrgp 9664331158587 1312082 40409 1613206 1737641 1852823  212.2806 226.3216
50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230
Minimum: -1000.0
Maximum: 5:10 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
184.2067  184.2065 0.2 il 0.5 38.0 0.0 Cl2 H26 N

45

m/z
240 250 260 270 280 290



—7.2644

——6.8002
3.7672
3.7508
3.7349
3.3415
3.3288
3.3207
33114
3.2990
2.6984
2.2659
22130
17828
16875
1.6690
16469
1.6291
1.3885
1.3646
1.3567
1.3482
1.3388
0.9270
0.9102
0.8932

——-0.0001

O\\ ,,O
@ e __S
N @) Current Data Parameters
NN NN NAME  N4C55-TMBS
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 017060!
Time 16.49 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DwW 62.400 usec
DE 16.43 usec
TE 2994 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
Sl 16384
SF 400.1300078 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
J L L J
o ~ o © ) (=] r‘— <
o [=)] (=) [=2] = | w [e] o
=y =y o [{=] [o2lhog - [=2] [Te]
@D o (=] o oo o (=) (=)
-~ < < & <3 < loo 0
I T T T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters

NAME N4CXxC13
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170706
Time 10.33
INSTRUM spect
PROBHD S mm ONP  1H
PULPROG zgpg30
10 65536
SOLVENT CDC13
NS 525
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
Dw 19.9800
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
di2 0.00002000
CHANNEL f1

13C

10.20

0.00

SFO1 100.6237959
= CHANNEL f2

CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PLAT 17.50
SF02 400.1326008

F2 - Processing parameters

SI 32768
SF 100.6127792
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Cx 20.00
FiP 200.000
Fi 20122.55
FepP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHz

Hz

ppm
Hz
ppm

ppm/cm
Hz/cm



24 (HR-EST/
Elemental Composition Report O 0, 0 Page 1
®

Single Mass Analysis AN~
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

17 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-1000 H:0-1000 N:1-1

2A KE267 29-Jun-2017
13:10:57

0629_2A 49 (1.789) Cm (49-1x20.000) 1: TOF MS ES+

o 1.27e+004
100 222374 & M
%

2132410
0 B vt 12768733 0914 1456426 1593700 g6 37391927607 | 2138290 2403345  261.0056 262.2251287.0680_302.0319 327.1517 3437204
8 9 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350

Minimum: -1000.0
Maximum: 5.0 50.0 1000. 0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
212.2374  212.2378 -0.4 1.9 0.5 99.9 0.0 Cl4 H30 N
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\
@ \S// Current Data Parameters
N - NAME N4C66-TMBS
D G I N g EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170609
Time 23.09h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG 2930
TD 32768
SOLVENT CDCI3
16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
Dw 62.400 usec
DE 16.43 usec
TE 5
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
Sl 16384
SF 400.1300083 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
- A LJ ;J__.__
0 3] o ] Wiy 0| | o
— © S o] —|c0 ©| |y =]
o < S ] —|= 0| | ~
[=>] o o o (=] =] o -— o
- < ~ © | < o ©
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 0 0.5 0.0 ppm
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a . M. mim = = B w 0 3 B O O O DU QU s Current Data Parameters
NAME N4CXXC13
EXPNO 9
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170706
Time 11.07
INSTRUM spect
(@) O PROBHD 5 mm GNP 1H
N\~ PULPROG 20pg30
$ © /S 0 65536
W\/N\/\/\/ (0] SOLVENT coc13
NS 762
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256
DW 19.900 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
d12 0.00002000 sec
============ CHANNEL f{] =============
NUC1 13C
P1 10.20 usec
PL1 0.00 dB
SFO1 100.6237959 MHz
============ CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
pPL2 -3.00 dB
pL12 14.50 dB
PL13 17 .50 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768
SF 100.6127800 MHz
WOW EM
SSB 0
L8 0.30 Hz
GB 0
PC 1.40
1D NMR plot parameters
CX 20.00 cm
F1P 200.000 ppm
N S AR bt 7 WLM & 2018295 Mz
N FaP 0.000 ppm
T B T T T T T T T T T T T T T e | T T T T T r T T T T T I T T T T T — EgMCM N ogogg Hz 7
4 y 10. ppm/cm
ppm 180 160 140 120 100 80 60 40 20 HZCM 1006. 12775 Hz/cm
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2/ (HR-ES1)

/
Elemental Composition Report 0.0 Page 1
Z 5 A\
@ e __S
Single Mass Analysis ~~~N A~ ©
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
19 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-1000 H:0-1000 N:1-1
3A KE267 Mt 29-Jun-2017
13:19:07
0629_3A 127 (4.605) Cm (127-1x20.000) ¢ 1: TOF MS ES+
3.53e+004
100 240.2695
%
241.2725
ol 1136702 127.8317 1413781 171.0825176.1389 197.0915 213.2885 2401957 2413263 2703479 287 3675287.0984209.1859  324.3857 339.1652 345.0070
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
240.2695  240.2691 0.4 Y7 0.5 66.4 0.0 Cl6 H34 N
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@ e /S Current Data Parameters
A~~~ N A~ 0) NAME  N4C77-TMBS
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 17070
Time 2048 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62,400 usec
DE 16.43 usec
TE 299.5 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUCH1 1H
P1 14.50 usec

PLW1 12.50000000 W

F2 - Processing parameters
SI 16384

SF 400.1300088 MHz
WDwW EM

SSB 0

LB OHz

GB 0

PC 1.00

S

|
___
2.9929 C

1.8898
4.0210
4.0000
6.0060
4.0313
4.0100
16.0403
6.0711

L S s B I B B L B B B L B S S L L B B L S B R I e |

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 0.0 ppm
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a po il R R P P w 0 Mool Current Data Parameters
NAME N4ACXXC13
EXPNO 3]
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170705
Time 11.48
INSTRUM spect
O\ /O PROBHD S mm ONP 1H
@ =) \S/ PULPROG z2gpg30
N O’ 10 65536
Ve Ve N LN P SOLVENT coc13
NS 1055
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256
Dw 19.900 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
diz2 0.00002000 sec
CHANNEL f] =s=s===========
13C
10.20 usec
0.00 dB
SFO1 100.6237959 MHz
== CHANNEL f2
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz
I F2 - Processing parameters
SI 32768
SF 100.6127807 MHz
WOW EM
SsB 0
LB 0.30 Hz
GB 0
PC 1.40
1D NMR plot parameters
Ccx 20.00 cm
F1P 200.000 ppm
5 I F1 20122.55 Hz
FaP 0.000 ppm
T T T T T T T T | REED P T T T T T T T T T T T T T T T T T T T T | a T T T T 2;1(:»4 i ogégg Hz .
a . ppm/cm
ppm 180 160 140 120 100 80 60 40 20 HZCM 100612775 Hz/cm
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44 (HR-EST)
Elemental Composition Report
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

22 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:0-1000 H:0-1000 N: 1-1

0.0 Page 1
® N7
( > GO,S

4A KE267 29-Jun-2017
13:27:11
0629_4A 141 (5.129) Cm (140:141-1x50.000) 1: TOF MS ES+
e 7.24+004
- 2682998 <
%
269.3055
o | 108.1415 1252504 147.9260 1957227176 6030 2038349 545 3131 241.3186 2703084 5964135 313.0291327.0585 3430270 369.2467 386.1700 >4 1340
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT (Norm) Formula
268.2998  268.3004 0.6 3.2 0.5 115.2 c18 H38 N
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Current Data Parameters
NAME N4C88-TMBS
1

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170620
Time 17.17h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3

NS

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec

T 298.8 K

D1 2.00000000 sec

TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec
PLWA1 12.50000000 W

F2 - Processing parameters
Sl 16384

SF 400.1300083 MHz
wWDW EM

SSB 0

LB 0Hz

GB 0

PC 1.00
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a oG B TR e B0 ] w0 Mo Current Data Parameters
NAME N4CXXC13
EXPNO 10
PROCNO 1
F2 - Acquisition Parameters
Date _ 20170706
Time 11..51
O O INSTRUM spect
\_/, PROBHD S mm GNP 1H
Z ® S <) :S’ PULPROG 2gpg30
N (@) T 65536
A SV 2 P g SOLVENT coc13
NS 1162
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256
OW 19.900 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
da12 0.00002000 sec
CHANNEL f{ =============
13C
10.20 usec
0.00 dB
SFO1 100.6237959 MHz
= CHANNEL f2
CPDPRG2 waltzi6
NuUCc2 1H
PCPD2 90.00 usec
pPL2 -3.00 dB
PL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768
SF 100.6127800 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
10 NMR plot parameters
Ccx 20.00 cm
F1P 200.000 ppm
F1 20122.55 Hz
2 FapP 0.000 ppm
e L B B e B B e i) ;iMCM mogbggHz/
” X ppm/cm
ppm 180 160 140 120 80 60 40 20 HZCM 100612775 Hz/cm
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5A (HR-EST)

Elemental Composition Report o Page 1
\_~/
. . <®> e 8¢
Single Mass Analysis o~~~ N A~ 0]
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT =2
Monoisotopic Mass, Even Electron lons
24 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-1000 H:0-1000 N:1-1
5A KE267 29-Jun-2017
13:35:14
0629_5A 118 (4.288) Cm (118-1x20.000) 1: TOF MS ES+
F 7.56e+004
100 296.3310 & M
%
297.3388
298.3340
A 1460561 1701282184 2121 200.0204 2061619 241.4104 268.3516 "0 3201411 3540566 370.2037386.1340 4110533 4390715
120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
296.3310  296.3317 -0.7 -2.4 0.5 102.0 0.0 C20 H42 N
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2.5147
2.4982
24818
2.4469
24277
2.4077
1.7951
1.7872
1.7784
1.7695
1.7617
1.5442
1.5062
1.4871
1.4676
1.3679
1.3492
1.3302
1.3119
0.9381
0.9197
0.9014

|

(-

4.0227 ~—

2.0000
4.0345
2.0362

(C><)

(<O

-0.0003

Current Data Parameters

NAME N4C4
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170711

Time 17.01h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

™D 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 177.78

DW 62.400 usec
DE 16.43 usec
TE 299.2 K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec

PLW1 12.50000000 W
F2 - Processing parameters
S| 16384

SF 400.1300063 MHz
WDW EM

D
SSB 0
LB 0 Hz
GB 0
PC 1.00

3.0193

- 2.0239

N
-
4

o

0.5 0.0 ppm



2.4953
2.4859
2.4796
2.4257
2.3863
1.7804
1.7716
1.7629
1.5521
1.5335
1.5149
1.4953
1.4770

SRS e

0.8786
-0.0006

o™
o
o
]
—

1. 3152
1.3071
1.2977
1.2887
1.2777

o
o«
—
| 3
- o

0.8950

(>

N M
C Current Data Parameters
NAME 201170603
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170530
Time 21.51
INSTRUM spect
PROBHD 5 mm QNP 1HM
PULPROG zg30
TD
SOLVENT CDCI3
NS 16
DS 0
SWH 5995.204 Hz
FIDRES 0.365918 Hz
AQ 1.3664256 sec
RG 6502
DW 83.400 usec
DE 6.50 usec
TE 300.0 K
D1 1.50000000 sec
============ CHANNEL f1 ==
NUC1 1H
P1 14.30 usec
PL1 -0.30dB
SFO1 400.1326008 MHz
F2 - Processing parameters
Sl 81
SF 400.1300065 MHz
WDW EM
SSB 0
LB 0.10 Hz
GB 0
PC 1.00
I A L1 _J U L Jl
fo =) = [r~][ev o
—|S —| |2||~~ <
relt=} ol |b||= ~
=11} ISIRt=1l=] o
<l < | |eill=<f o
T T T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters
NAME N4C47-TMBS
1

PROCNO 1

F2 - Acquisition Parameters
Date_ 170713

Time 20.53 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 6

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 158.76

DW 62.400 usec
DE 16.43 usec
TE 299.3 K

D1 2.000010000 sec

TDO

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
Sl 16384

SF 400.1300063 MHz
WDW EM

D
SSB 0
LB 0 Hz
GB 0
PC 1.00



ppm

—141.68
—137.60

136.92
=—130.53

ppm

-
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Current Data Parameters

NAME N4ACXXsingle
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170803
Time 10.54
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG 2gpg30
™ 65536
SOLVENT coci3
NS 751
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 1290.2
W 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
d12 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100 .6237959

== CHANNEL f2
CPDPRG2 waltz16
NUC2 iH
PCPD2 90.00
pL2 -3.00
PL12 14.50
PL13 17.50
SF02 400. 1326008

F2 - Processing parameters

SI 32768
SF 100.6127561
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
FiP 200.000
F1 20122.55
FaP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006. 12756

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



(| (HR- APCT )

Elemental Composition Report { ) Oy Page 1
@ e__S
: ; N O
Single Mass Analysis NN
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT =2
Monoisotopic Mass, Even Electron lons
18 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-1000 H:0-1000 N:1-1
1 KE267 11-Aug-2017
12:16:08
0811_1 45 (1.305) Cm (44:45-1x5.000) 2: TOF MS AP+
1.27e+004
100 226.2531
A
M
%
227.2570
0 1185775 1551370 1332535 1586023 '6801%Bi7a 1560 2071437 2282627 2551060 202165 5001732 304.1650%'1"% 381804 3431685
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i~FIT i-FIT (Norm) Formula
226.2531  226.2535 -0.4 -1.8 0.5 74.3 0.0 Cl5 H32 N
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~ © RO OREGOENNNNTE S-SR e 00009 BRUKER
o\\s,/o
N < Current Data Parameters
PV A g NAME N4C56-TMBS
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170621
Time 11.01h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS ]
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 103.85
DwW 62.400 usec
DE 16.43 usec
TE 299.0K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLWA1 12.50000000 W
F2 - Processing parameters
Sl 16384
SF 400.1300063 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
)
< < o for) =1 ©| |= o
© < S ) —|® o| |wn N
N ™ o ((=) [sell=>] - M~ M~
=] S = =} t=1t=] o| |~ o
o B3 < © | < ‘c:_ ©
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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a 2= mmoam il B w Lag S TSRS s U e RS TR DL o SRS T Current Data Parameters
NAME N4CxXXsingle
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170803
Time 11.45
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT CcbC13
NS 862
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 2580.3
oW 19.900 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
d12 0.00002000 sec
= CHANNEL f1
13C
10.20 usec
0.00 dB
SFO1 100.6237959 MHz
============ CHANNEL f2 =============
CPDPRG2 waltz16
NuC2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768
SF 100.6127561 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0o
PC 1.40
1D NMR plot parameters
CXx 20.00 cm
u F1P 200.000 ppm
m F1 20122.55 Hz
woplow FaP 0.000 ppm
T T T T e 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 T T T T T T ;iMCM i ogbgg g;m/cm
ppm 180 160 140 120 100 80 60 40 20 HZCM 100612756 Hz/cm
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2 (HR-EST )

Elemental Composition Report { ® 5 eo\\S/’O Page 1

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

18 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-1000 H:0-1000 N:1-1

2 KE267 11-Aug-2017
15:06:58
0811_2_2 115 (4.169) 1: TOF MS ES+
2.40e+004
i 226 2530
| )
; M
OA, !
| 227.2572
o L 100955 137.0653 1420253 1990831 4790170 2002350212370 228.2648240.2685252.1185 2860522 18099 5570810 3430207
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
226.2530  226.2535 -0.5 5.3 0.5 57.9 0.0 Cl15 H32 N

65



0= D O D TUNODAULRNNOONONOROCNOQOUTWOORIDN®N~S
0™ © @ © CNONTOTOONNR— 0O NDTHION—THDONTS
ok &SC S R R R R R R R R R
N N NN BHBBEHHONN T -+~~~ 0000002 BRUKER
\\S//O
® ©~- Current Data Parameters
e e UL U Ua N NAME N4C57-OTs
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170602
Time 17.04 h
INSTRUM spec
PROBHD Z108618 0922(
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 299.1 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
S| 16384
SF 400.1300068 MHz
WDW EM
SSB 0
LB O0Hz
GB 0
PC 1.00
_JL_, _J Lh__;L.__
(o] o (o] o O~ ™~ @ <
] < © =1 ™|m ol |© el
— ¥} o~ o ~ioy |l |2 ~
2] 2 S o S S| =
- ‘j ~ < o< || ©
I T T T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters

NAME N4CXXsingle
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170803
Time 12.37
INSTRUM spect
PROBHD 5 mm ONP 1H
PULPROG 2apg30
0 65536
SOLVENT CDC13
NS 3072
DS a
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 2896.3
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
di2 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959

CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

usec
daB
aB
daB
MHz

F2 - Processing parameters

SI 32768
SF 100.6127576
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
F1P 200.000
FL 20122.55
FapP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006. 12756

MHZ

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Y ( HR-APCT)

Elemental Composition Report NP Page 1
ﬁ eO,S
; . Py Va VAN Fa W
Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
19 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-1000 H:0-1000 N:1-1
3 KE267 11-Aug-2017
11:59:50
0811_3 122 (3.547) Cm (122-1x5.000) 2: TOF MS AP+
1.26e+004
100 240.2696
! 4
M
%
241.2720

o L105.9679 120.1827 1205800 1545085 1642201 g5y p1agaa7 271248 242283 2880120 2900260 590453 3141456  330.1863 3432998 .

100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
Minimum: -1000.0
Maximum: 5..0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i=~EIT i-FIT (Norm) Formula
240.2696  240.2691 0.5 2.1 0.5 43.0 0.0 Cl6 H34 N
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78155
T~ 7.7966

72637

—7.1405

TN7.1214

_—3.6399

Z

2.3278
1.8424
1.7219
1.6442
1.6257
1.6057
1.5868
1.5658

& 1.4697

1.4520
1.4339
1.4155
1.3972
1.3791
1.2547
1.0087
0.9905
0.9725

§

T~-0.0010

3 J | . L
R 3 (g 8 (gllglg [
o~ @0 [(=) o < —| |eO | M~
=2} =2} ol e (=] ol |I|e|e =
- - =t =t o) O| |l (e}
I T T T T T I T T T I T
95 9.0 8.5 8.0 75 7.0 35 3.0 25 2.0 15 1.0 0.5 0.0 ppm
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Current Data Parameters
NAME N5C44-0TS

EXPNO 3
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170214
Time 23.11h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG 2930
TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec
TE 297.5K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
1H

P1 14.50 usec
12.50000000 W

F2 - Processing parameters
SI 16384

SF 400.1300072 MHz
WDW EM

LB 0 Hz
GB 0
PC 1.00



ppm
—144.82
———138.66
_—128.29
——125.85
77.32
77.00
76.68
23.33
21.12
=/~ 20.54
19.69
19.57
13.54

__— 58.85
~— 57.87

Current Data Parameters

NAME N5CXXC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170707
Time 15.49
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
T0 65536
SOLVENT coci3
NS B40
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
a1 0.03000000
di2 0.00002000

= CHANNEL f1

usec
daB
daB

dB
MHZz

MHz

Hz

13C
10.20
0.00
SFO1 100.6237959
= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008
F2 - Processing parameters
SI 32768
SF 100.6127800
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
FaP 0.000
F2 0.00
PPMCM 10.00000

HZCM 1006.12775

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



| (HR-ESZ ]
Elemental Composition Report O Page 1
®

§ " " o S
Single Mass Analysis N o
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0 NN
Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

16 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-1000 H:0-1000 N:1-1

1 KE267 14-Jul-2017
13:33:01
0714_1 80 (2.890) Cm (80-1x100.000) 1 TOF MS ES+
3.46€+004
198.2222
100
/T
MJ‘
%
199.2260
o L_61.35p 882671 825256 974843 136.0826 142.1494147.2717 1709971 981285 2002304 2263175 5600616 266.202127> % 300,085 3150260  335.3508
50 60 70 8 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
Minimum: -1000.0
Max imum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
198.2222  198.2222 0.0 0.0 0.5 50.9 0.0 C13 H28 N
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_ 78177
~~7.7074
7.1186
36452
3.3853
3.3720
3.3640
3.3425

N—OO—RNDOONON
CERQOOMWNSOODDIOM
N OM—— D~~~ OWOWnM
MOQEOOEONIMMM 0D
BRUKER

0.9163
0.8991
—-0.0011

%

R

2=

Current Data Parameters
NAME N5C55-0OTs

EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 0170324
Time 19.43 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec
TE .

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec

PLW1 12.50000000 W
F2 - Processing parameters
Si 16384

SF 400.1300088 MHz
EM

WDW

SSB 0

LB 0 Hz

GB 0

PC 1.00

{
i

1.9491
1.9807
4.0373
4.0000

3.0363
6.0950
4.0755
8.0058
6.0608

N
S
N
o
—
S
.
o

0.5 0.0 ppm



ppm

—144. 41
—138.65

——128.30
——125.87
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Current Data Parameters

NAME NSCXXC13
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170707
Time 16.39
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgpg30
™ 65536
SOLVENT coc13
NS 716
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
Dw 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
di2 0.00002000
CHANNEL f1

13C

10.20

0.00

SFO1 100.6237959
CHANNEL f2

CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

F2 - Processing parameters

SI 32768
SF 100.6127792
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

cx 20.00
F1P 200.000
F1 20122.55
FaP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHZz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



7 (HR-EST)

Elemental Composition Report o Page 1
\_//
. : ® o S{
Single Mass Analysis A~ N A~ o)
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
18 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-1000 H:0-1000 N:1-1
2 KE267 14-Jul-2017
13:24:52
0714_2 32 (1.147) Cm (32-1x100.000) 1: TOF MS ES+
1.29e+005
100 226.2531
g
M+
%
227.2605
228.2693
oL goeare 53695 10848 4574720 1561790 1759964 1982815 212.1323 224250 256.0668 2823372 310.3728 325.0668 3310564 02070
80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
Minimum: -1000.0
Maximum: 5:0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
226.2531  226.2535 -0.4 -1.8 0.5 89.5 0.0 Cl5 H32 N
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78158
~—7.7957

-
[—

\_

-

1.9450
1.9958
4.0196
4.0000
3.0207
6.0332
4.0772
12.2806
6.0255

Current Data Parameters
NAME N5C66-0OTs
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170506

Time 0.05 h
INSTRUM spect
PROBHD Z108618_0922 (

PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DwW 62.400 usec
DE 16.43 usec
TE 299.4 K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec

PLW1 12.50000000 W
F2 - Processing parameters
Si 163

SF 400.1300078 MHz
WDW EM

D
SSB 0
LB 0Hz
GB 0
PC 1.00

N
o

T
0.5 0.0 ppm
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Current Data Parameters

NAME N5CXXC13
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170707
i ime 20 a1
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG 2gpg30
0 65536
SOLVENT cocis
NS 620
DS 3
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
e 256
OW 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
d12 0.00002000
============ CHANNEL f1
NUCH 13C
p1 10.20
LI 0.00
SFO1 100.6237959
============ CHANNEL f2
CPDPRG2 waltz16
NUC2 13
PCPD2 90.00
pL2 -3.00
PL12 14.50
PL13 17.50
SF02 4001326008

F2 - Processing parameters

SI 32768
SF 100.6127792
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
F1P 200.000
F1 20122.55
FaP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHZz

Hz

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



3 (1R B8 )

Elemental Composition Report Page 1
® P
Single Mass Analysis ~o~~N A~ o~
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
21 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-1000 H:0-1000 N:1-1
3 KE267 14-Jul-2017
13:16:42
0714_3 11 (0.391) Cm (11-1x200.000) 1: TOF MS ES+
" 3.13e+004
100 | 254.2848 £ |
I
% | 255.2934
; 1164649 1374583 1504301 1751870 1831718 507891 2338450 2500573 | 257.2858 »79608) 2950496 3183910 2425835 %0%70 3796064
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
254.2848  254.2848 0.0 0.0 0.5 97.3 0.0 Cl7 H36 N
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78137
T~ 7.7936

—7.1384
7.1185

S

72641

LOWDOT CUNNWOOCRNOATONDODT &
COORVO~ ~RONATERNONTOODOND D S
@M~ Wt o N ONODQOQUOFTMORN~O0Q 5
COmmmmm MO~ OOWUOHMMHMNANNOG 0 -
BOHBOH®MEH Nrrrrerrrrrrrro000 T

NS Y o

C <)
BRUKER
(. ><)

O\\S,/O
® o - Current Data Parameters
AN NN N aVaVaN NAM N5C77-OTs
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 170608
Time 22.41 h
INSTRUM spl
PROBHD 2108618 0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 299.3K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
Sl 16384
SF 400.1300078 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
) 1 S
0 w o o o | [~ | —
) = ~ S o ol =] |© fol]
< @ [s2] o - @ [=2] o~ o™~
o] I+ [=1ll=] =] =IRt=10E o
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T T T T T T T T T T T T T T T T T T T T ]
95 9.0 85 80 75 7.0 65 6.0 5.5 50 45 40 35 3.0 25 20 1.5 1.0 0.5 0.0 ppm
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Current Data Parameters

NAME NSCXXC13
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170707
Time 21.18
INSTRUM spect
PROBHD S mm ONP 1H
PULPROG zgpg30
L) 65536
SOLVENT cDC13
NS 1024
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DwW 19.900
DE 6.50
TE 300.0
D1 2.00000000
di1 0.03000000
di2 0.00002000

== CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959
- = CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

usec
dB
daB
daB
MHZz

F2 - Processing parameters

SI 32768
SF 100.6127800
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
FapP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHZz

Hz

cm
Ppm

Hz

pPpm

Hz
ppm/cm
Hz/cm



g (+HR-ESL)

Elemental Composition Report

Page 1
Single Mass Analysis ﬁ o~
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0 NN NN
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
23 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-1000 H:0-1000 N: 1-1
4 KE267 14-Jul-2017
13:08:34
0714_4 20 (0.711) Cm (20-1x200.000) 1: TOF MS ES+
7.53e+004
100 2823155 ¢ i+
%
283.3273
284.3350
o | 1020135 1308929 1ag3262 1728347 1982344 232198 455005 2543651 I 3103713 334.2561 3622284 3825266 4047803 4226751
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
282.3155  282.3161 -0.6 -2.1 0.5 81.0 0.0 Cl9 H40 N
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__-7.8147
TT~—7.7945
__—17.2630
_——7.1365
—3.6389

3.3725

0.8655
-0.0007

1.2995
1.2796
1.2677
1.2614
0.8997
0.8831

Current Data Parameters

NAME N5C88-0OTs
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170617

Time 3.47h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec
TE 2996 K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec

PLWA1 12.50000000 W
F2 - Processing parameters
Sl 16384

SF 400.1300083 MHz
WDW EM

D
SSB 0
LB 0Hz
GB 0

1.9920
2.0337
4.0109
4.0000

™ ol (o] |= e}
~ of | [ P~
(o] | [ (=] [{=]
o~
T T T 1 T T T 1
30 25 20 15 10 05 0.0 ppm



ppm

—144.34
—138.66

—128.32
——125.88

7732
77.00
76.68

100
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Current Data Parameters

NAME NSCXXC13
EXPNO 5
PROCNO il

F2 - Acquisition Parameters

Date_ 20170707
Time 22.30
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG 2gpg30
0 65536
SOLVENT coc13
NS 537
DS a
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
d12 0.00002000
== CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959

usec
dB
daB
daB

MHz

MHz

Hz

= = CHANNEL f2
CPDPRG2 waltzi16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SFO2 400.1326008
F2 - Processing parameters
S1 32768
SF 100.6127784
WOW EM
SsB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
FapP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



5 (F“; £51 )

Elemental Composition Report O 0. 0 Page 1
N7
@ .S
Single Mass Analysis ~o~~~N A A~ ©
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
25 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-1000 H:0-1000 N: 1-1
5 KE267 Mm* 14-Jul-2017
13:00:31
0714_5 26 (0.946) Cm (26-1x200.000) \f/ 1. TOF MS ES+
3.16e+005
100 310.3470
%
311.3621
169.2722 282.3409 3123713 375.1218 419.2597 441.8095
o |128.5680 155.1901 203.7776  226.3168 254.3048270.3390  “°“ " 7336.0828  366.1235 """ 431.4611 ol
120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
310.3470  310.3474 -0.4 -1.3 0.5 119.3 0.0 C21 H44 N
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Current Data Parameters
NAME N5C44-TMBS
2

PROCNO 1

F2 - Acquisition Parameters
Date_ 17021

Time 21.32h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec
TE 2974 K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Sl 16384

SF 400.1300076 MHz
WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data Parameters

NAME NSCXXC13
EXPNO 6
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170709
Time 10.55
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG 2gpg30
0 65536
SOLVENT coc13
NS 975
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
d12 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959
============ CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

MHz

F2 - Processing parameters

SI 32768
SF 100.6127800
WOW EM
SsB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
F1P 200.000
F4 20122.55
FapP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



(A (HR-EST)

Elemental Composition Report Page 1
O\\ ,/O
Single Mass Analysis ﬁ eo,S
ingle
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0 NN
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
16 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-1000 H: 0-1000 N:1-1
1A KE267 14-Jul-2017
12:52:28
0714_1A 35 (1.263) Cm (35-1x200.000) 1: TOF MS ES+
4.34e+004
100 198.2220
A
M*
%
199.2290
2737
ol 602795 82194330342 1019749 136.2119,43 1685 1709091 1981240 1992737 55 5597 254.4060 282.3986 311.3392 326.4100 331.1436.
50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
198.2220  198.2222 -0.2 -1.0 0.5 82.5 0.0 Cl3 H28 N
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© /S Current Data Parameters
/\/\/N\/\/\ O NAME N5C55-TMBS
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170602
Time 16.53 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 1
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 299.2 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
SI 16384
SF 400.1300083 MHz
WDW EM
SSB 0
LB 0Hz
GB 0
PC 1.00
o . J l._ JL
for) <+ (o o < ol o f‘_ )
=] | |2 o [t) 0l |3 (= ]
s} =] 0 < Q| || [ ~
=] ol |© =] [=) S| o] [= =]
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Current Data Parameters

NAME N5SCXXC13
EXPNO Z
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170709
Time 11.53
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT coc13
NS 1024
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DwW 19.900
DE 6.50
TE 300.0
D1 2.00000000
di1 0.03000000
di2 0.00002000

== CHANNEL f1

10 NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
Fep 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

13C

10.20

0.00

SFO1 100.6237959

== CHANNEL f2

CPDPRG2 waltz16

NUC2 1H

PCPD2 390.00

PL2 -3.00
PL12 14.50 dB
PL13 17.50
SF02 400.1326008
F2 - Processing parameters
SI 32768
SF 100.6127815
WOW EM
SSB )
LB 0.30
GB 0
PC 1.40

dB
MHZz

MHZz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



2A (HR-EST)

Elemental Composition Report Page 1
: : 0.0
Single Mass Analysis ﬁ GO,S
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0 P U N\ N P
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
18 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-1000 H:0-1000 N: 1-1
2A KE267 14-Jul-2017
12:44:25
0714_2A 28 (1.001) Cm (28-1x200.000) 1: TOF MS ES+
1.50e+005
100 226.2539
/Y &
M
%
227.2634
227.3161
" 113.7593  132.5326 1576000 1726722 1926839 2061580 221140 %N go4ze10 2760842 553 39192889514 3103997  3os134z
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
Minimum: -1000.0
Maximum: ) 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
226.2539  226.2535 0.4 1.8 05 95.0 0.0 Cl5 H32 N
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—7.2631
—6.7978
—3.6412

1.9828
4.0310
4.0000
6.0853
3.0228
6.0038
4.0538
12.4027
6.0609

C><)

(>

——-0.0006

Current Data Parameters
NAME N5C66-TMBS
1

EXPNO

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170609

Time 23.14 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

Dw 62.400 usec
DE 16.43 usec

TE 299.3 K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec

PLWA1 12.50000000 W
glz - Proc:essing;3 parameters

16384
SF 400.1300078 MHz

WDW EM
SSB 0

LB 0Hz

GB 0

PC 1.00

w
wn

0.5 0.0 ppm
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NAME N5CXXC13
EXPNO 8
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170709
Time 12.59
INSTRUM spect
O PROBHD S mm GNP 1H
\_/, PULPROG zgpa30
@ <) :S/ i) 65536
N O SOLVENT coc13
W\/ \/\/\/ NS 1071
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256
DwW 19.900 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
d12 0.00002000 sec
=== = CHANNEL f1 =============
NUC1 13C
P1 10.20 usec
PL1 0.00 dB
SFO1 100.6237959 MHz
= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768
SF 100.6127784 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
1D NMR plot parameters
Ccx 20.00 cm
F1P 200.000 ppm
M F1 20122.55 Hz
FaP 0.000 ppm
A PR . T —— sy o 0.00000 pon/
4 N r A S 10. ppm/cm
ppm 180 160 140 120 100 80 60 40 20 HZCM 1006. 12775 Hz/cm
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24 (HR-ES1)

Elemental Composition Report o Page 1
\W/

. . ® e 8<
Single Mass Analysis ~o~e~N A A~ e}
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
21 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-1000 H:0-1000 N:1-1
3A KE267 14-Jul-2017

12:36:19
0714_3A 90 (3.271) Cm (90-1x200.000) 1: TOF MS ES+
6.48e+004

100 254.2852

%

255.2893
34

oL 11498 1324335137.9079 1701987 195.9450  215.2784 2242176 (2953459 2823340 3114189 340.4252354.4275_380.1161385.2199 %1910

100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
254.2852  254.2848 0.4 1.6 0.5 103.0 0.0 Cl7 H36 N
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® ,S Current Data Parameters
N (@) NAME N5C77-TMBS
P VN VY EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170623
Time 23.02h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 299.5K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUCA1 1H
P1 14.50 usec

PLWA 12.50000000 W

F2 - Processing parameters

Sl

SF 400.1300083 MHz
WDW EM

SSB 0

LB 0Hz

GB 0

\__
p—
—
-

PC 1.00
J S

1.9569
4.0781
4.0000
6.0396
3.0449
6.0727
4.0522
16.5457
6.0959

I I B S L B B B T — — A T T

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0 ppm



ppm

—141.58
—137.23

136.70
=—130.25

77.32
77.00
76.68

__— 5B.86

T~ 57.94

31.39
28.67

26.16

23.05

- 22.33

X 21.39

20.59
20.54

19.71

13.88
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Current Data Parameters

NAME N5CXXC13
EXPNO 9
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170709
Time 14.01
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30

0 65536
SOLVENT coCc13

NS 1070

DS 4

SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256

oW 19.900 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
d11 0.03000000 sec
di2 0.00002000 sec
aszsss==asss= CHANNEL f{ =ssssssssscss
NUC1 13C

P1 10.20 usec
PL1 0.00 dB
SFO1 100.6237959 MHz
= = CHANNEL f2
CPDPRG2 waltz16

Nuc2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768

SE 100.6127807 MHz
WOW EM

SsSB 0

LB 0.30 Hz
GB 0

PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
FaP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



tA (HR-ESL )

Elemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

23 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 0-1000 H:0-1000 N: 1-1

4A KE267
0714_4A 69 (2.516) Cm (69-1x200.000)
100 282.3164 ~
mt
%
283.3305
284.3354
ol 1430003 1730420 1860080 5157189 2358508 545 0376 268.3868 281509
120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i:=RTT i-FIT (Norm) Formula
282.3164 282.3161 0.3 1.4 055 118.9 0.0 Cl19 HA40

95

3108125 3291065

Page 1

O\\ o

eO,S

14-Jul-2017
12:28:11
1: TOF MS ES+
3.33e+005
354.0732 377.1201  403.2418 419.1594

N

370 380 390 400 410 420
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AP P PP N ~ NN 0] Current Data Parameters
NAME N5C88-TMBS
EXPNO 5
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170617
Time 3.52h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 2994 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H
P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
S| 163
SF 400.1300088 MHz
WDW EM
SSB 0
LB 0Hz
GB 0
PC 1.00
) l J LJ - —
=2} ©| [o o | [o] (o] |© ~
— o« o (32} [(e] | | oo D
© = |© — Ire] | |=| |= =}
(=] o o o (=2} (=] =] wn o
- | | © o O | g ©
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71:32
77.00
76.68
31.53
29.00
21.43
20.62
20.56
19.76
13.94

ppm
—141.55
—137.27
136.73
——130.29
28.92
26.24
23.08

T~— 57.9%

SN

é
%

o —

Current Data Parameters

NAME NSCXXC13
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170709
Time 15.04
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT cbc13
NS 1114
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DwW 19.900
DE 6.50
TE 300.0
D1 2.00000000
di1 0.03000000
di12 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959

- = CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

usec
dB
daB
daB
MHz

F2 - Processing parameters

SI 32768
SF 100.6127784
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
FapP 0.000
F2 0.00
PPMCM 10.00000

HZCM 1006.12775

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



r;A ([/H(—{,S’I)

Elemental Composition Report 0.0 Page 1
\_~/
® e S<
Single Mass Analysis ~o~~~N A~~~ ©
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
25 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 0-1000 H:0-1000 N:1-1
5A KE267 14-Jul-2017
12:20:06
0714_5A 8 (0.274) Cm (8-1x200.000) 1: TOF MS ES+
2.48e+005
)~
100 310.3468 ¢ 1
%
311.3533
312.3577
o 799870 1996537 2199113 2302195 5574480 2628124 2mp3py7 3083303 CIEBIN g55g4q5 MSB4003GT.OM1 3795943852466 4057508 4152249
180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
310.3468  310.3474 -0.6 -1.9 0.5 83.5 0.0 C21 H44 N
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Current Data Parameters
M

NAME N6C44-0OTs
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170429
Time 2.10h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec

TE 299.6 K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Sl
SF 400.1300083 MHz

WDW EM
SSB 0

LB 0Hz

GB 0

PC 1.00



['e) ~ =¥ @ oy O @ n o W T Uy = T
Te] lg} oy o m o w ~ Cﬁ Fj Fg Pﬁ *1 u? U?
E; ‘i [es] [s o] U% ~ r~ w o O N S w00 mM
0]
N7
® e .S
\/\/N\/\/ O
) o i S R T T T T T T T T T T T T T T T T T Vot T T T T o — T I T T T e
ppm 180 160 140 120 100 60 40 20

100

Current Data Parameters

NAME NECXXC13
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170706
Time 14.12
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
L] 65536
SOLVENT CDC13
NS 768
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
Dw 19.900
DE 6.50
TE 300.0
D1 2.00000000
di1 0.03000000
di2 0.00002000

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

NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959
= = CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

usec
daB
daB
daB
MHZz

F2 - Processing parameters

SI 32768
SF 100.6127800
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
FaP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHZz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



| (HR-APCL)

Elemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons
16 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:

C:1-1000 H:0-1000 N:1-1

1

0725_1 148 (4.300) Cm (148-1x10.000)

KE267

21223715 & Mt

100
%
213.2436
6 113.0681 124.4305 324422 1455803 1660179170.2601 189.1120 2121203 213303 1927 531547 258.0516
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
212.2375 212.2378 -0..3 -1.4 0.5 32.2 0.0 Cl4 H30 N
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Page 1

25-Jul-2017
14:17:52

2: TOF MS AP+
2.20e+003

2791339 2991070081707 344 1672

270 280 290 300 310 320

m/z
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/\/\/N\/\/\ Current Data Parameters
AME NBC55-0Ts
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170429
Time 2,14 h
INSTRUM Spi
PROBHD Z108618 0922(
PULPROG 2930
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62,400 usec
DE 16.43 usec
TE 299.6 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 H
P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
Si 16384
SF 400.1300080 MHz
WDW EM
SSB 0
LB 0 Hz
GB 0
PC 1.00
A J . UL ) W L___JL____
o hj m| (o © ofeo|em] (= rco
© 0 S N W[N] |~ fo2]
al © il=} — <|o|~| (v ©
@ o] oS o c|o|o| |© =]
- - << ] <l<fl<f| |eo ©
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Current Data Parameters

NAME NBCXXC13
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170706

Time 15.02

INSTRUM spect

PROBHD S mm ONP 1H

PULPROG zgpg30

0 65536

SOLVENT cbC13

NS 758

DS 4

SWH 25125.629 Hz

FIDRES 0.383387 Hz

AQ 1.3042164 sec

RG 256

DwW 19.900 usec

DE 6.50 usec

TE 300.0 K

D1 2.00000000 sec

d11 0.03000000 sec

d12 0.00002000 sec
== CHANNEL f1

NUC1 13C

P1 10.20 usec

PL1 0.00 aB

SFO1 100.62379539 MHz

== == CHANNEL f2
CPDPRG2 waltzi16
NUC2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.50 o8B
PL13 17.50 dB
SF02 400.1326008 MHz

F2 - Processing parameters

SI 32768

SF 100.6127792 MHz
WOW EM

SsB 0

LB 0.30 Hz
GB 0

PC 1.40

1D NMR plot parameters

Cx 20.00 cm
F1P 200.000 ppm
F1 20122.55 Hz
FapP 0.000 ppm
F2 0.00 Hz
PPMCM 10.00000 ppm/cm
HZCM 1006.12775 Hz/cm



2 (HR-ES1)

Elemental Composition Report Page 1
NP
Single Mass Analysis N O’S
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0 NN
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
18 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C: 1-1000 H: 0-1000 N: 1-1
2 KE267 25-Jul-2017
14:25:58
0725_2 72 (2.599) Cm (72-1x10.000) 1: TOF MS ES+
1.36e+004
100 2402688 & Nt
%
2412726
o 1901279 129336 1288120 1512083 1701786 20001 2122827 2207490 2422746 p56.4603 2739953 2990654 324.3396 361.9933 365.9610 /29492
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i=FIT i-FIT (Norm) Formula
240.2688  240.2691 -0.3 -1.2 0.5 69.4 0.0 Cl6 H34 N
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AME N6C66-0Ts
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170429
Time 2.29h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 299.4 K
D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
1 1H

P 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Sl 16384

SF 400.1300078 MHz
WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data Parameters

NAME NBCXXC13
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170706
Time 15.48
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT CbC13
NS 512
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
d12 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959
============ CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

Hz

dB
dB
MHz

F2 - Processing parameters

SI 32768
SF 100.6127792
WDW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Cx 20.00
F1P 200.000
Fi 20122.55
FaP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



2 (HR-ESL)
Elemental Composition Report Page 1

Single Mass Analysis N
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0 NN NN
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

21 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 1-1000 H: 0-1000 N: 1-1

3 KE267 25-Jul-2017
14:34:08
0725_3 37 (1.352) Cm (37-1x10.000) 1: TOF MS ES+
. 9.77e+004
100 268.3003 < /N
%
260.3087
2703129
o 1545470190280 1842003 2005355 2122771 2321789 2542792 2819862 209 0818303.4356  324.4244 3497023544101 3723474
150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
268.3003  268.3004 0.1 -0.4 0.5 61.3 0.0 C18 H38 N
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Current Data Parameters
N,

AM NBC77-OTs
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20170429
Time 2. 21 h
INSTRUM
PROBHD 2108618 0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
Dw 62.400 usec
DE 16.43 usec
TE 299.5 K
D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
1H

P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Sl 16384

SF 400.1300083 MHz
WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data Parameters

NAME NECXXC13
EXPNO 4
PROCNO 1

F2 - Acquisition Parameters

MHZz

Hz

Date_ 20170706
Time 16.49
INSTRUM spect
PROBHD 5 mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT cbC13
NS 487
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
di12 0.00002000
== CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959
============ CHANNEL f2
CPDPRG2 waltzi16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SFO2 400.1326008
F2 - Processing parameters
SI 32768
SF 100.6127784
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
FeP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



z

4 (HR-ESTI

Elemental Composition Report

Single Mass Analysis

Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

23 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-1000 H:0-1000 N:1-1

4 KE267

0725_4 124 (4.487) Cm (124-1x10.000)

382.9792

Page 1
X //o
25-Jul-2017
14:58:30
1: TOF MS ES+
1.03e+005

394.4439  413.0386 419.5682
T mi/z

100 2963322/{
-
M
%
2973417
298.3465
oL 1510041 1722261 198.2116 213.2828 240.3202 246.9748269.3802 2043341 TP 394 4485 3304856 355.9705
140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
296.3322  296.3317 0.5 1.7 0.5 107.7 0.0 C20 H42 N
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AP P PP N T Ve eVl NAME N6C88-OTs

EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 2017042
Time 2.25h
INSTRUM spec
PROBHD Z108618_ 0922 (
PULPROG zg30

™D 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

Dw 62.400 usec
DE 16.43 usec
TE 2995K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUCA1 1H

P1 14.50 usec

PLWA1 12.50000000 W
22 - Processing parameters

16384
SF 400.1300083 MHz
WDW EM

D
SSB 0
LB 0Hz
GB 0
PC 1.00

:
(

1.9816
2.0047
4.0151
4.0000
3.0758
4.0493
4.0882
4.0636
20.4630
6.0636

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 0.0 ppm
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Current Data Parameters

NAME NBCXXC13
EXPNO S
PROCNO 1

F2 - Acguisition Parameters

MHZz

Hz

Date_ 20170706
Time 17512
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
1] 65536
SOLVENT CcDC13
NS 291
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 2580.3
DwW 19.900
DE 6.50
TE 300.0
D1 2.00000000
di1 0.03000000
di2 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959
============ CHANNEL f2
CPDPRG2 waltzi16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008
F2 - Processing parameters
SI 32768
SF 100.6127792
WOW EM
SSB 0
L8 0.30
GB 0
PC 1.40

1D NMR plot parameters

CXx 20.00
F1P 200.000
F1 20122.55
FapP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



Elemental Composition Report o
Single Mass Analysis ﬁ
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0 D VYV Ve Ve Vg

Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

25 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C: 1-1000 H: 0-1000 N: 1-1

Page 1

5 KE267 25-Jul-2017
14:50:26
0725_5 43 (1.555) Cm (43-1x10.000) 1: TOF MS ES+
1.28¢+005
100 324.3638
4
M
%
325.3754
326.3855
o | 1392031763161 4916803 2123530228278 2602272 2823541 0234569 PBUS aoo0191  aspsest 4114734 4208700 as213s0 67712
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
Minimum: -1000.0
Max imum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
324.3638  324.3630 0.8 2.5 0.5 104.6 0.0 C22 H46 N
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Current Data Parameters

NAME N6C44-TMBS
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170503
Time 15.49 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec
TE 299.1 K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Si 1638

4
SF 400.1300079 MHz

WDwW EM
SSB 0

LB OHz

GB 0

PC 1.00
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Current Data Parameters

NAME NBCXXC13
EXPNO 6
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170707
Time 12.07
INSTRUM spect
PROBHD S5 mm GNP 1H
PULPROG zgpa30
L) 65536
SOLVENT CDC13
NS 569
DS a
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.9800
DE 6.50
TE 300.0
D1 2.00000000
d11 0.03000000
di2 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959

= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00
PL2 -3.00
PL12 14.50
PL13 17.50
SF02 400.1326008

F2 - Processing parameters

SI 32768
SF 100.6127792
WOW EM
SSB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

CX 20.00
F1P 200.000
F1 20122.55
FepP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHZz

Hz

cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



(A (HR-ESL)

Elemental Composition Report Page 1
\_/,

Single Mass Analysis ﬁ eO: 2

Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0 NN

Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

16 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-1000 H:0-1000 N:1-1

1A KE267 25-Jul-2017
14:4217
0725_1A 32 (1.148) Cm (32-1) 1: TOF MS ES+
1.26e+004
- 2122373
R
MT
%
213.2437
o (5% 1076364 1297420 1371408 o4 1563 174.8430 1822703 2096868 132879 22823097 o35 2703446 286.0650 3038844 327.0835
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330
Minimum: -1000.0
Max imum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
212.2373  212.2378 -0.5 oW 0.5 56.9 0.0 Cl4 H30 N
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Current Data Parameters
NAME N6C55-TMBS
2

PROCNO 1

F2 - Acquisition Parameters
Date_ 20170701
Time 040 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3

NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec

Tl 299.3 K

D1 2.00000000 sec

TDO
SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec
PLW1 12.50000000 W

F2 - Processing parameters
Sl

SF 400.1300088 MHz
wDwW EM

SSB 0

LB O0Hz

GB 0

PC 1.00
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Current Data Parameters

NAME NBCXXC13
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170707
Time 12.41
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
10 65536
SOLVENT cDC13
NS 911
DS 4
SWH 25125.629
FIDRES 0.383387
AQ 1.3042164
RG 256
DW 19.900
DE 6.50
TE 300.0
D1 2.00000000
a1 0.03000000
di2 0.00002000
============ CHANNEL f1
NUC1 13C
P1 10.20
PL1 0.00
SFO1 100.6237959
============ CHANNEL f2
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00
pL2 -3.00
PL12 14.50
PL13 17.:50
SF02 400.1326008

F2 - Processing parameters

S1 32768
SF 100.6127784
WOW EM
SsB 0
LB 0.30
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
FiP 200.000
F1 20122.55
FepP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

MHZz

Hz

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



2 A (HI-APCT )

Elemental Composition Report Page 1

Single Mass Analysis N
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0 NN
Element prediction: Off

Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons

18 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:1-1000 H:0-1000 N:1-1

2A KE267 25-Jul-2017
12:40:51
0725_2A 59 (1.715) Cm (59-1x10.000) 2 TOF MS AP+
) 7.59€+003
100 2402694 <- [V)
%
241.2738
o| 1098184131684 1380502 161.0755 1800509 2251515 5330772 242.2771 274.1078287,2200 2051101 3232259 554 gy 343.0151 3771879
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
240.2694  240.2691 0.3 1.2 0.5 15.5 0.0 C16 H34 N
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BRUKER
(>

Current Data Parameters
NAME N6C66-TMBS

EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170602
Time 16.59 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

Dw 62.400 usec
DE 16.43 usec
TE 299.1 K

D1 2.00000000 sec
TDO

1
SFO1 400.1324008 MHz
1H

P1 14.50 usec
PLWA1 12.50000000 W

g:lz - Processing parameters

16384
SF 400.1300083 MHz

WDW EM
SSB 0

LB 0Hz

GB 0

PC 1.00
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Current Data Parameters

NAME NBCXXC13
EXPNO 8
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170707

Time 13.35
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30

0 65536
SOLVENT cbC13

NS 778

DS 4

SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256

Dw 19.900 usec
DE 6.50 usec
TE 300.0 K

D1 2.00000000 sec
d11 0.03000000 sec
di2 0.00002000 sec
ss=asssss=== CHANNEL f] =s=s=sssess=ss
NUC1 13C

P1 10.20 usec
PL1 0.00 dB
SFO1 100.6237959 MHz
============ CHANNEL f2 =============
CPDPRG2 waltz16

NUC2 1H
PCPD2 90.00 usec
pL2 -3.00 dB
PL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768

SF 100.6127792 MHz
WOW EM

SSB 0

LB 0.30 Hz
GB 0

PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
k4 20122.55
FaP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



3A (HR-ES.)

Elemental Composition Report Page 1
O\ 7
\S/
Single Mass Analysis ﬁ %
- W - D G I\ NN g
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
21 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-1000 H:0-1000 N: 1-1
3A KE267 25-Jul-2017
12:32:41
0725_3A 165 (6.002) Cm (162:165-1x100.000) 1: TOF MS ES+
1.25e+005
100 268.3002ﬁ
e
%
269.3051
270.3126
o L1117 1726643 187.7135 1965413 140464 218.9841 248139 257 1659 2860463 317.0493 3570609  343.0172 354.9352 379.0037 .
150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 35 360 370 380
Minimum: -1000.0
Maximum: 5.0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
268.3002  268.3004 -0.2 -0.7 0.5 123.2 0.0 C18 H38 N
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—6.7889

3.5844
3.5719
3.5590
3.3700
3.3569
3.3490
3.3402
3.3275
2.7076
2.2079
1.9406
1.7442
1.7337
1.6966
1.6787
1.6608
1.6421
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Current Data Parameters
N,

AME N6C77-TMBS
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 2017062
Time 23.06 h
INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30
TD 32768
SOLVENT CDCI3
NS 16
DS 0
SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28
DW 62.400 usec
DE 16.43 usec
TE 2993 K
D1 2.00000000 sec
TDO 1
SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec
12.50000000 W

F2 - Processing parameters
Si

SF 400.1300083 MHz
WDW EM

SSB 0

LB 0Hz

GB 0

PC 1.00
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Current Data Parameters

NAME NE6CXXC13
EXPNO 9
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170707
Time 14.22
INSTRUM spect
PROBHD S mm GNP 1H
PULPROG zgpg30
0 65536
SOLVENT coc13
NS 865
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256
DW 19.900 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
d11 0.03000000 sec
d12 0.00002000 sec
= CHANNEL f1
13C
10.20 usec
0.00 dB
SFO1 100.6237959 MHz
= CHANNEL f2
CPDPRG2 waltz16
Nuc2 1H
PCPD2 90.00 usec
PL2 -3.00 dB
PL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768
SF 100.6127784 MHz
WDOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40
1D NMR plot parameters
CX 20.00 cm
F1P 200.000 ppm
F1 20122.55 Hz
FepP 0.000 ppm
F2 0.00 Hz
PPMCM 10.00000 ppm/cm
HZCM 1006.12775 Hz/cm



44 (wR-E3T)

Elemental Composition Report

Single Mass Analysis
Tolerance = 50.0 PPM / DBE: min =-1000.0, max = 1000.0

Element prediction: Off
Number of isotope peaks used for i-FIT = 2

Monoisotopic Mass, Even Electron lons
23 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)

Elements Used:
C:1-1000 H:0-1000 N:1-1
4A KE267

0725_4A 90 (3.270) Cm (90-1x10.000)

-
100 296.3321 & /M

%
297.3381

298.3427
159.7618 1742287 198 3142 211.0650 216.1966 2446744 2542760 268.0585 2943078 324.4946  345.1664

Page 1
Oz
eO,S
25-Jul-2017
13:45:39
1: TOF MS ES+
6.91e+004

367.3683 380.0444 385.1569405.0678409.4886m 7%

o160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350
Minimum: -1000.0

Maximum: 50 50.0 1000.0

Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula

296.3321 296.3317 0.4 1.3 0.5 97.9 0.0 C20 H42 N
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Current Data Parameters

NAME N6C88-TMBS
EXPNO 1
PROCNO 1

F2 - Acquisition Parameters
Date_ 20170505

Time Oh

INSTRUM spect
PROBHD Z108618_0922 (
PULPROG zg30

TD 32768
SOLVENT CDCI3

NS

DS 0

SWH 8012.820 Hz
FIDRES 0.489064 Hz
AQ 2.0447233 sec
RG 210.28

DW 62.400 usec
DE 16.43 usec

TE 302.0K

D1 2.00000000 sec
TDO 1

SFO1 400.1324008 MHz
NUC1 1H

P1 14.50 usec
PLW1 12.50000000 W
F2 - Processing parameters
SI 16384

SF 400.1300088 MHz
WDW EM

SSB 0

LB 0 Hz

GB 0

PC 1.00
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Current Data Parameters

NAME NB6CXXC13
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date_ 20170707
Time 15.14
INSTRUM spect
PROBHD S5 mm ONP 1H
PULPROG 2gpg30
0 65536
SOLVENT cbc13
NS 584
DS 4
SWH 25125.629 Hz
FIDRES 0.383387 Hz
AQ 1.3042164 sec
RG 256
DwW 19.900 usec
DE 6.50 usec
TE 300.0 K
D1 2.00000000 sec
di1 0.03000000 sec
d1e2 0.00002000 sec
== CHANNEL f1
13C
10.20 usec
0.00 dB
SFO1 100.6237959 MHz
= CHANNEL f2
CPDPRG2 waltz16
NUC2 1H
PCPD2 90.00 usec
pL2 -3.00 dB
pL12 14.50 dB
PL13 17.50 dB
SF02 400.1326008 MHz
F2 - Processing parameters
SI 32768
SF 100.6127784 MHz
WOW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.40

1D NMR plot parameters

Ccx 20.00
F1P 200.000
F1 20122.55
FaP 0.000
F2 0.00
PPMCM 10.00000
HZCM 1006.12775

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm



6A (HR-ESL)
Elemental Composition Report

Page 1
o
N
eO,S
25-Jul-2017
13:37:35
1: TOF MS ES+
1.07e+005

384.0547 395.9998400.2216 425.9190437.1667’ml2

Single Mass Analysis ﬁ
Tolerance = 50.0 PPM / DBE: min = -1000.0, max = 1000.0 NN IS
Element prediction: Off
Number of isotope peaks used for i-FIT = 2
Monoisotopic Mass, Even Electron lons
25 formula(e) evaluated with 1 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:1-1000 H:0-1000 N:1-1
5A KE267
0725_5A 51 (1.844) Cm (51-1x10.000)
n+
100 3243631 </
%
325.3714
326.3797
oL 2101207 2341833 244294 5692085  286.044p 5103447 3235164 SBSITT 3430M3 564 0784
200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390
Minimum: -1000.0
Maximum: 5:0 50.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT i-FIT (Norm) Formula
324.3631  324.3630 0.1 0.3 0.5 84.3 0.0 C22 H46 N
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