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1. General considerations

Unless otherwise noted, all reagents were purchased from commercial
suppliers and used without purification. All Suzuki reactions were performed in
Rotaflo® (England) resealable screw cap Schlenk flask (approx. 20 mL volume) in
the presence of Teflon coated magnetic stirrer bar (4 mm X 10 mm).
N,N-Dimethylformamide (DMF) was distilled under calcium hydride under reduced
pressure. Dioxane and isopropyl alcohol were distilled from sodium under nitrogen.
tert-butanol was refluxing with sodium and the distillate was stored under CaH,. It
was distilled from calcium hydride under nitrogen prior to use." New bottle of
n-butyllithium was used (Note: since the concentration of n-BuLi from old bottle may
vary, we recommend to perform a titration prior to use). K,COs; and K;PO4 were
purchased from Fluka. Thin layer chromatography was performed on Merck
precoated silica gel 60 Fys4 plates. Silica gel (Merck, 70-230 and 230-400 mesh) was
used for column chromatography. "H NMR spectra were recorded on a Bruker (400
MHz) spectrometer. Spectra were referenced internally to the residual proton
resonance in CDCl; (8 7.26 ppm), or with tetramethylsilane (TMS, & 0.00 ppm) as the
internal standard. Chemical shifts (3) were reported as part per million (ppm) in &
scale downfield from TMS. *C NMR spectra were referenced to CDCl; (8 77.0 ppm,
the middle peak). Coupling constants (J) were reported in Hertz (Hz). Mass spectra
(EI-MS and ES-MS) were recorded on a HP 5989B Mass Spectrometer.
High-resolution mass spectra (HRMS) were obtained on a Britker APEX 47e FT-ICR
mass spectrometer (ESIMS). GC-MS analysis was conducted on a HP 5973 GCD
system using a HPSMS column (30 m x 0.25 mm). The products described in GC

yield were accorded to the authentic samples/dodecane calibration standard from HP
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6890 GC-FID system. Compounds described in the literatures were characterized by

comparison of their 'H, and/or ?C NMR spectra to the previously reported data.

2. Preparation of indolyl phosphine ligand

Cy,R

N
Me

CM-phos
N-Methyl-2-(2’- Dicyclohexylphosphinophenyl)indole (CM-phos) was prepared

according to the literature method.”

3. Preparation of alkenyl tosylates and mesylates substrates

4-(p-Toluenesulfonyloxy) coumarin, 1-methyl-4-(p-toluenesulfonyloxy)-2-quinolone,
6-Methyl-4-(p-toluenesulfonyloxy)-2-pyranone,  6-methyl-4-(p-toluenesulfonyloxy)
coumarin, 6-methyl-4-(p-methanesulfonyloxy) coumarin, 4-(p-methanesulfonyloxy)
coumarin, 7-mexothyl-4-(p-toluenesulfonyloxy) coumarin, 1-methyl-4-
(p-methanesulfonyloxy)-2-quinolone,  6-chloro-4-(p-toluenesulfonylox) coumarin
were prepared from their corresponding precursors with TsCl or MsCl in the presence
of triethylamine in CH,Cl, according to the literature method without modifications.’

1,2-Dihydro-3-naphthyl tosylate, 2-Ethoxycarbonyl- 1-cyclohexenyl tosylate,
2,2-diphenyl-1-methylethenyl  tosylate, 2-phenyl-  1-cyclohexenyl tosylate,
1,2-dihydro-3-methyl-4-naphthyl ~ tosylate, and  2,2-diphenyl-1-methylethenyl
mesylate were prepared from their corresponding species according to the literature

method without modifications.*

S3



Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2011

Supporting Information

OTs
X
Me Me
N
Me | Me
H

1,2,3,6- Tetrahydro- 2,2,6,6-tetramethylpyridin-4-yl-4- tosylate

A round bottom flask was charged with 2,2,6,6-Tetramethyl-4-piperidone (40 mmol)
and purged with nitrogen NMP (80 ml) was added and was cooled to -15°C. Solid
NaOtBu (44 mmol) was added and the solution was stirred at room temperature for 2h.
The solution was cooled to -40 °C and p-toluenesulfonic anhydride (44 mmol) was
added in a single portion. The reaction mixture was stirred at -40 °C to r.t. for
overnight. The tan solution was combined MTBE (300ml) and washed with aq
NaHCO; (400ml) and water. The organic phase was concentrated under reduced
pressure. The crude products were purified by flash column chromatography on silica
gel (230-400 mesh) to afford the desired product (65%).as tan oil that slowly
solidified. M.p.: 43.4-47.4 °C; 'H NMR (400 MHz, CDCl5) §1.07 (s, 6H), 1.09 (s, 6H),
1.98 (s, 2H), 2.43 (s, 3H), 5.18 (s, 1H), 7.32 (d, J=7.2Hz, 2H), 7.78 (d, J=6.8Hz, 2H);
C NMR (100 MHz, CDCl3) §21.5, 29.9, 30.9, 40.2, 50.9, 51.4, 124.0, 128.3, 129.5,

133.0, 144.5, 144.9;: HRMS: calcd. for C;H24N,05SH': 310.1480, found 310.1477.

4. General procedures for reaction conditions screening and

coupling reactions

General procedures for screening: Pd(OAc), (4.4 mg, 0.020 mmol) and ligand (Pd:L
= 1:4) were loaded into a Schlenk tube equipped with a Teflon-coated magnetic stir

bar. The tube was evacuated and flushed with nitrogen for several times.
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Precomplexation was applied by adding freshly distilled dichloromethane (1 mL) and
Et;N (100 pL) into the tube. The solution was stirred and warmed using a hair drier
for about 1 to 2 minutes until the solvent started boiling. The solvent was then
evaporated under a high vacuum. Alkenyl tosylate (1.0 mmol), phenylboronic acid
(2.0 mmol) and base (3.0 mmol) were loaded into the tube, and the system was further
evacuated and flushed with nitrogen for three cycles. The solvent (3.0 mL) was then
added. The tube was stirred at room temperature for ~5 minutes and then placed into a
preheated oil bath (50 °C) for 24 hours. After completion of reaction, the reaction tube
was allowed to cool to room temperature. Ethyl acetate (~10 mL), dodecane (114 pL,
internal standard) and water (~3 ml) were added. The organic layer was subjected to
GC analysis. The GC yield obtained was previously calibrated by authentic

sample/dodecane calibration curve.

Table S1. Screening of Reaction Conditions.?

i Me
‘ OTs B(OH), Pd(OAc), (2 mol%) ‘ : O N
. CM-phos | ' y Q
base, solvent

50°C, 24 h O ! Cy,P
1 !
' CM-phos

entry base solvent yield %"

1 K;PO4eH,0O t-BuOH 95 (91)°
2 K5POy, t-BuOH 59
3 K>COs t-BuOH 49
4 Cs,CO5 t-BuOH 22
5 K;5PO4eH,O toluene 90
6 K3PO4eH,0 DMF 61
7 K;5PO4eH,O dioxane 58
8 K;PO,eH,0 i-PrOH 64
9¢ K3PO4eH,0 t-BuOH 0
10° K;PO,eH,0 t-BuOH 76
11 K3PO4eH,0 t-BuOH 87
129 K3PO4eH,0 t-BuOH 22
13" K3PO4eH,0 t-BuOH 28
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14 K3POseH,0 t-BuOH 19
®Reaction conditions: Pd(OAc), (2.0 mol %), CM-phos (8.0 mol %), 1 (1.0 mmol), ArB(OH), (2.0
mmol), base (3.0 mmol), solvent (3.0 mL) were stirred at 50 °C for 24 h under nitrogen. ®Calibrated
GC yields were reported using dodecane as the internal standard. CIsolated yield in parenthesis.
“Reaction was conducted at room temperature for 24 h. *SPhos ligand is used. "XPhos ligand is used.

9Ad,PBu ligand is used. "tBusP ligand is used. 'PhsP ligand is used.

General procedure for Suzuki reaction of alkenyl mesylates or tosylates: Pd(OAc),
and CM-phos (Pd:L = 1:4) were loaded into a Schlenk tube equipped with a
Teflon-coated magnetic stir bar. The tube was evacuated and flushed with nitrogen for
several times. Precomplexation was applied by adding freshly distilled
dichloromethane (1 mL) and Et;N (100 pL) into the tube. The solution was stirred and
warmed using a hair drier for about 1 to 2 minutes until the solvent started boiling.
The solvent was then evaporated under a high vacuum. Alkenyl tosylates/mesylate
(1.0 mmol), aryl boronic acid (2.0 mmol) and K3;PO4*H,O (3.0 mmol) were loaded
into the tube, and the system was further evacuated and flushed with nitrogen for
several times. The solvent tert-butanol (3.0 mL) was then added. The tube was stirred
at room temperature for several minutes and then placed into a preheated oil bath
(50-110 °C) for the time period as indicated in Table. After completion of reaction as
judged by GC analysis, the reaction tube was allowed to cool to room temperature and
quenched with water and diluted with EtOAc. The organic layer was separated and
the aqueous layer was washed with EtOAc. The filtrate was concentrated under
reduced pressure. The crude products were purified by flash column chromatography

on silica gel (230-400 mesh) to afford the desired product.
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5. Characterization data for coupling products

1,2-Diphenylcyclohex-1-ene (Table 2, Entry 1)

I Ph

Hexane, R=0.4; 'H NMR (400 MHz, CDCl;) 82.04-2.05 (s, 4H), 2.68 (s, 4H),
7.19-7.24 (m, 6H), 7.27-7.29 (m, 4H); *C NMR (100 MHz, CDCls) $23.21, 31.88,
125.6, 127.5, 128.9, 134.9, 143.8; MS (EI): m/z (relative intensity) 234 (M+, 100),

191 (20), 178 (5).

Prop-1-ene-1,1,2-triyltribenzene (Table 2, Entry 2 and Table 4, Entry 1)°

x_Ph
Me

Ph
Hexane, R=0.4; '"H NMR (400 MHz, CDCls) 62.37 (s, 3H), 7.14-7.23 (m, 5H),

7.31-7.39 (m, 5H), 7.45-7.54 (m, 5H); *C NMR (100 MHz, CDCls) $23.27, 125.8,
126.1, 126.5, 127.3, 127.8, 128.0, 129.2, 30.0, 130.8, 135.6, 139.3, 143.0, 143.5,

143.9; MS (EI): m/z (relative intensity) 270 (M, 100), 255(50), 239(15).

1,2-Dihydro-3-phenylnaphthalene (Table 2, Entry 3)’

Hexane, Rf=0.4; "H NMR (400 MHz, CDCl3) 82.93-2.97 (m, 2H), 3.14-3.18 (m, 2H),

7.09 (s, 1H), 7.34-7.42 (m, 4H), 7.48-7.52 (m, 1H), 7.57-7.60 (m, 2H), 7.74-7.75 (m,
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2H) 7.76-7.77 (m, 2H); '°C NMR (100 MHz, CDCL3) §26.23, 28.07, 125.2, 125.0,
126.5, 126.9, 127.1, 127.2, 128.4, 134.6, 134.6, 138.5, 141.0; MS (EI): m/z (relative

intensity) 206 (M+, 100), 191 (20), 178 (5).

3-Methyl-4-phenyl-1,2-dihydronaphthalene (Table 2, Entry 5)°

o8

Hexane, Rf=0.5; 'H NMR (400 MHz, CDCls) 01.96 (s, 3H), 2.58-2.62 (m, 2H),
3.07-3.11(t, J=7.6Hz, 2H), 6.82-6.83 (d, J=4Hz, 1H), 7.21-7.29 (m, 2H), 7.33-7.35
(m, 3H), 7.38-7.50 (m, 1H), 7.51-7.60 (m,2H); *C NMR (100 MHz, CDCls) 821.34,
28.24, 30.21, 125.2, 125.7, 126.1, 126.5, 127.0, 128.2, 130.2, 133.6, 133.9, 134.7,

136.9, 140.0; MS (EI): m/z (relative intensity) 220 (M+, 100), 205 (90), 191 (20).

4-(2-Methoxyphenyl)-3-methyl-1,2-dihydronaphthalene (Table 2, Entry 6)

EA/Hexane 1:20, R=0.5; '"H NMR (400 MHz, CDCl3) 81.87 (s, 3H), 2.49-2.65 (m,
2H), 3.04-3.08 (t, J=8Hz, 2H), 3.04-3.08 (m, 2H), 3.84 (s, 3H) 6.71- 6.73 (d, J=7.2Hz,
1H), 7.10-7.29 (m, 6H), 7.45-7.50 (m, 1H); "*C NMR (100 MHz, CDCl;) 821.31,
28.21, 30.03, 55.51, 111.1, 120.6, 124.4, 125.5, 126.0, 127.0,128.2, 128.5, 130.0,
131.8, 134.5, 134.6, 136.5, 157.5; MS (EI): m/z (relative intensity) 250 (M+,100), 235

(40), 219 (20).; HRMS: calcd. for C1sH1oOH": 251.1441, found 251.1436.
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Methyl 3-(2-methyl-3,4-dihydronaphthalen-1-yl)benzoate (Table 2, Entry 7)

O CO,Me
I

EA/Hexane 1:10, R=0.5; '"H NMR (400 MHz, CDCl;) 81.80 (s, 3H), 2.45-2.49 (t,
J=8.4Hz 2H), 2.84-2.97 (s, 2H), 3.97 (s, 3H), 6.58-6.60 (d, J=7.6Hz 1H) 7.06-7.08 (m,
1H), 7.11-7.15 (m, 1H), 7.19-7.21 (m, 1H), 7.42-7.45 (m, 1H) 7.52-7.56 (m, 1H),
7.95-7.96 (t, J=1.6Hz, 1H) 8.01-8.10 (m, 1H); '*C NMR (100 MHz, CDCl;) 821.27,
28.10, 30.15, 51.94, 125.0, 125.9, 126.1, 127.0, 128.4, 130.3, 131.3, 132.7, 134.7,
134.7, 134.9, 136.4, 140.2, 167.0; MS (EI): m/z (relative intensity) 278 (M+,100), 263

(20), 249 (30); HRMS: calcd. for C1oH190,H™: 279.1390, found 279.1385.

Ethyl 2-phenylcyclohex-1-enecarboxylate (Table 2, Entry 8)°

CO,Et

EA/Hexane 1:20, R«0.4; 'H NMR (400 MHz, CDCls) 60.82-0.85 (t, J=6Hz, 3H),
1.72-1.77 (m, 4H), 2.37-2.45 (m, 4H), 3.85-3.89 (m, 2H), 7.13-7.15 (m, 2H),
7.23-7.30 (m, 3H); '*C NMR (100 MHz, CDCls) 813.31, 21.76, 22.33, 26.40, 32.42,
59.71, 126.6, 126.7, 127.7, 127.9, 143.4, 145.3, 169.7; MS (EI): m/z (relative intensity)

230 (M+,68), 201 (10), 184 (100).

1,2,3,6-Tetrahydro-2,2,6,6-tetramethyl-4-o-tolylpyridine (Table 2, Entry 9)
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Mee

H—N /

Me Me M€

EA/Hexane 1:2, R=0.3; "H NMR (400 MHz, CDCls) 51.27 (s, 6H), 1.3 (s, 6H), 2.12
(s, 2H), 2.34 (s, 3H), 5.55 (s, 1H), 7.08-7.10 (m, 1H), 7.16-7.18 (m, 3H); *C NMR
(100 MHz, CDCl3) 830.1, 31.4, 42.2, 49.5, 51.1, 125.5, 126.5, 128.1, 130.0, 133.7,
134.7, 143.2; MS (EI): m/z (relative intensity) 229 (M+,3), 214 (100), 197 (5),;

HRMS: calcd. for C1¢H23NH: 230.1914, found 230.1909.

Tert-butyl 5,6-dihydro-4-phenylpyridine-1(2H)-carboxylate (Table 2, Entry 10)*°

EA/Hexane 1:4, R=0.5; "H NMR (400 MHz, CDCls) 81.53 (s, 9H), 2.54 (s, 2H), 3.66
(s, 2H), 4.10, (s, 2H), 6.04, (s, 1H), 7.26-7.40 (m, 5H); >C NMR (100 MHz, CDCl;)
0 28.3,79.4, 124.6, 127.0, 128.1, 140.4, 154.6; MS (EI): m/z (relative intensity) 202

(M+,100), 186 (10), 159 (60);

4-Phenylcoumarin (Table 3, Entry 1 and Table 4, Entry 3)°

®
O X
(@] @]
EA/Hexane 1:4, R—=0.45; "H NMR (400 MHz, CDCl,), 66.34 (s, 1H), 7.19-7.23 (m,
1H), 7.35-7.49 (m, 8H); °C NMR (100 MHz, CDCl;) §114.9, 117.0, 118.7, 124.0,

126.8, 128.2, 128.7, 129.5, 131.7, 134.9, 153.9, 155.4, 160.4; MS (EI): m/z (relative

intensity) 222 (M+, 100), 194 (80), 165 (70).
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4-(4-Methylphenyl) coumarin (Table 3, Entry 2)*

O X
(@) O
EA/Hexane 1:4, R=0.5; 'H NMR (400 MHz, CDCls) 66.25 (s, 1H), 7.13-7.16 (m, 1H),
7.27-7.30 (m, 5H), 7.44-7.47 (m, 2H); °C NMR (100 MHz, CDCls) §21.02, 114.4,

115.0, 116.9, 118.6, 123.8, 126.7, 128.1, 129.2, 129.5, 131.5, 131.9, 139.6, 153.8,

155.3, 160.4; MS (EI): m/z (relative intensity) 236 (M+,100), 221 (70), 208 (80).

4-(2-Methoxyphenyl) coumarin (Table 3, Entry 3)*?

EA/Hexane 1:4, R=0.4; '"H NMR (400 MHz, CDCl3) 83.72 (s, 3H), 6.337 (s, 1H),
7.03-7.06 (m, 2H), 7.14-7.19 (m, 3H), 7.33 (m, 1H), 7.44-7.46 (m, 2H); "“C NMR
(100 MHz, CDCls) 855.21, 11.0, 115.9, 116.5, 119.1, 120.6, 123.7, 123.8, 127.0,
129.7, 130.8, 131.3, 153.4, 153.5, 156.1, 160.7; MS (EI): m/z (relative intensity) 252

(M+,100), 237(20), 221(80).

1-Methyl-4-phenyl-2-quinolone (Table 3, Entry 4)°

S
l}l @]

Me
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EA/Hexane 1:1, R=0.4; "H NMR (400 MHz, CDCl3) 83.71 (s, 3H), 6.64 (s, 1H),
7.09-7.12 (t, J = 7.2Hz, 1H), 7.34-7.37(m, 3H), 7.41-7.50 (m, 3H), 7.52-7.54 (t,
J=8.4Hz, 2H); '*C NMR (100 MHz, CDCls) §29.09, 114.1, 120.0, 120.8, 121.6,
127.3, 128.2, 128.3, 128.5, 130.4, 136.7, 139.9, 150.5, 161.5; MS (EI): m/z (relative

intensity) 235 (M+,100), 207 (14).

4-(4-Methoxyphenyl)-1-methyl-2-quinolone (Table 3, Entry 5)°

EA/Hexane 1:1, R=0.4; 'H NMR (400 MHz, CDCls) 63.62 (s, 3H), 3.75 (s, 3H), 6.54
(s, 1H), 6.89-6.91 (m, 2H), 7.02-7.06(m, 1H), 7.22-7.27 (m, 3H), 7.42-7.49 (m, 2H);
C NMR (100 MHz, CDCls) 528.86, 54.85, 113.5, 114.0, 120.0, 120.4, 121.3, 127.1,
128.7,129.7,130.1, 139.8, 150.1, 159.5, 161.4; MS (EI): m/z (relative intensity) 265

(M+,70), 222 (16), 207 (100).

4-(2-Methoxyphenyl)-1-methyl-2-quinolone (Table 3, Entry 6 and Table 4, Entry

MeOI
o
N~ ~O

|
Me

4)13

EA/Hexane 1:1, R=0.3; "H NMR (400 MHz, CDCls) 63.67(s, 3H), 3.71 (s, 3H), 6.66

(s, 1H), 6.98-7.09 (m, 3H), 7.17-7.19 (dd, J=1.6,7.6Hz 1H) 7.24-7.26 (dd, J=1.2, 8Hz,
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1H), 7.33-7.35 (d, J=8Hz, 1H), 7.38-7.42 (m, 1H), 7.47-7.51 (m, 1H); "“C NMR
(100 MHz, CDCl) 829.00, 55.12, 110.7, 113.9, 1204, 121.6, 1256,
127.5,129.9,130.0, 130.1, 139.5, 148.3, 156.2, 161.7; MS (EI): m/z (relative intensity)

265 (M+,100), 248 (16), 236(20).

4-(2-Biphenyl)-1-methyl-2-quinolone (Table 3, Entry 7)

EA/Hexane 1:1, R=0.3; '"H NMR (400 MHz, CDCl3) 83.67(s, 3H), 3.71 (s, 3H), 6.66
(s, 1H), 6.98-7.09 (m, 3H), 7.17-7.19 (dd, J=1.6,7.6Hz 1H) 7.24-7.26 (dd, J=1.2, 8Hz,
1H), 7.33-7.35 (d, J=8Hz, 1H), 7.38-7.42 (m, 1H), 7.47-7.51 (m, 1H); C NMR
(100 MHz, CDCls) 829.00, 55.12, 110.7, 113.9, 120.4, 121.6, 125.6,
127.5,129.9,130.0, 130.1, 139.5, 148.3, 156.2, 161.7; MS (EI): m/z (relative intensity)
310 (M+,100), 294 (50), 267(20). HRMS: calcd. for CoH;gNOH™: 312.1388, found

312.1376.

4-(2,6 -Dimethylphenyl)-1-methyl-2-quinolone (Table 3, Entry 8)

EA/Hexane 1:1, R=0.3; "H NMR (400 MHz, CDCls) 63.67(s, 3H), 3.71 (s, 3H), 6.66
(s, 1H), 6.98-7.09 (m, 3H), 7.17-7.19 (dd, J=1.6,7.6Hz 1H) 7.24-7.26 (dd, J=1.2,

8Hz, 1H), 7.33-7.35 (d, J=8Hz, 1H), 7.38-7.42 (m, 1H), 7.47-7.51 (m, 1H); "“C
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NMR (100 MHz, CDCl;) 629.00, 55.12, 110.7, 113.9, 120.4, 121.6, 125.6,
127.5,129.9,130.0, 130.1, 139.5, 148.3, 156.2, 161.7; MS (EI): m/z (relative intensity)

263 (M+,100), 248 (60). HRMS: calcd. for CsH;sNOH": 264.1388, found 264.1375.

Methyl 3-(1-methyl-2-oxo0-1,2-dihydroquinolin-4-yl)benzoate (Table 3, Entry 9)

O CO,Me
O
N0

|
Me

EA/Hexane 1:1, R~=0.3; "H NMR (400 MHz, CDCls) 83.74 (s, 3H), 3.89 (s, 3H), 6.64
(s, 1H), 7.11-7.15 (m, 1H), 7.40-7.43 (m, 2H) 7.53- 7.56 (m, 3H), 8.07-8.12 (m, 2H);
C NMR (100 MHz, CDCls) §29.28, 52.08, 114.4, 119.9, 121.2, 121.9, 127.1, 128.6,
129.6, 129.7, 130.4, 130.7, 133.0, 137.1, 140.0, 149.6, 161.5, 166.2; MS (EI): m/z
(relative intensity) 293 (M+,100), 265 (30); HRMS: calcd. for Ci;sH;¢NO;H':

294.1117, found 294.1130.

1, 4 Dimethyl-2-quinolone (Table 3, Entry 10)

@f\l
N O

|
Me

EA/Hexane 1:1, R=0.3; "H NMR (400 MHz, CDCl3) 83.74 (s, 3H), 3.89 (s, 3H), 6.64
(s, 1H), 7.11-7.15 (m, 1H), 7.40-7.43 (m, 2H) 7.53- 7.56 (m, 3H), 8.07-8.12 (m, 2H);
C NMR (100 MHz, CDCls) §29.28, 52.08, 114.4, 119.9, 121.2, 121.9, 127.1, 128.6,
129.6, 129.7, 130.4, 130.7, 133.0, 137.1, 140.0, 149.6, 161.5, 166.2; MS (EI): m/z
(relative intensity) 173 (M+,100), 144 (70), 130 (40). HRMS: calcd. for C;;H;;NOH:

174.0919, found 174.0910.
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6-Methyl-4-phenyl-2-pyranone (Table 2, Entry 11)°

| X

Me O O
EA/Hexane 1:4, R#=0.3; "H NMR (400 MHz, CDCl;) 62.23 (s, 3H), 6.25 (d, J=0.4Hz
2H), 7.38-7.41 (m, 3H), 7.48-7.50 (m, 2H); "*C NMR (100 MHz, CDCls) §19.75,
103.1, 107.6, 126.3, 128.8, 130.3, 135.3, 155.1, 161.8, 170.0; MS (EI): m/z (relative

intensity) 186 (M+,58), 158 (100), 129 (20).

4-(4-tert-Butylphenyl)-6-methyl-2H-pyran-2-one (Table 3, Entry 12)

t-Bu

| X

Me™ O O

EA/Hexane 1:4, R=0.4; '"H NMR (400 MHz, CDCls) §1.35 (s, 9H), 2.32 (s, 3H) 6.31
(m, 2H), 6.35-6.36 (m, 2H), 7.48-7.53 (m, 4H); *C NMR (100 MHz, CDCls)
620.40, 31.37, 35.09, 103.6, 107.7, 126.4, 126.7, 133.0, 154.5, 155.5, 162.2; MS (EI):
m/z (relative intensity) 242 (M+,78), 227 (19), 214 (20); HRMS: calcd. for

C16H190,H™: 243.1379, found 243.1385.

6-Methyl-4-phenyl-2H-chromen-2-one (Table 3 Entry 13 and Table 4, Entry 2)°

“CO
o O
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EA/Hexane 1:4, R=0.4; "H NMR (400 MHz, CDCls) §2.29 (s, 3H), 6.27 (s, 1H), 7.20
(s, 2H), 7.23 (s, 2H), 7.29-7.31 (m, 1H), 7.39-7.41 (m, 2H), 7.47-7.51 (m, 3H); “C
NMR (100 MHz, CDCl3) §20.58, 114.7, 116.6, 118.3, 126.4, 128.1, 128.6, 129.3,
132.6, 133.6, 135.0, 151.2, 155.2, 160.4; MS (EI): m/z (relative intensity) 236

(M+,100), 221 (10), 208 (80).

6-Chloro-4-p-tolyl-2H-chromen-2-one (Table 3, Entry 14)*

Me

®
Cl O X
O @]
EA/Hexane 1:4, R<=0.5; 'H NMR (400 MHz, CDCl3) 62.47 (s, 3H), 6.39 (s, 1H),
7.34-7.750 (m, 7H), °C NMR (100 MHz, CDCl;) § 21.2, 115.7, 118.6, 126.3, 128.1,

129.6, 131.5, 131.6, 140.1, 152.5, 154.5; MS (EI): m/z (relative intensity) 270

(M+,100), 255 (70), 242 (90);

4-(4-tert-Butylphenyl)-6-methyl-2H-pyran-2-one (Table 3, Entry 14)*

L)
MeO o O

EA/Hexane 1:4, R<=0.5; 'H NMR (400 MHz, CDCls) 83.87 (s, 3H), 6.20 (s, 1H),
6.77-6.87 (m, 2H), 7.37-7.52 (m,6H), >C NMR (100 MHz, CDCls) & 55.6, 100.9,
111,6, 112.1, 112.3, 127.8, 128.2, 128.6, 129.4, 135.3, 155.6, 155.8, 161.0, 162.6; MS

(EI): m/z (relative intensity) 252 (M+,100), 224 (95), 209 (80)
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3-(1-Methyl-2-oxo-1,2-dihydroquinolin-4-yl)benzonitrile (Table 4, Entry 5)
Cr
L,
N~ ~0

|
Me

EA/Hexane 1:1, R#=0.3; 'H NMR (400 MHz, CDCls) 83.76 (s, 1H), 6.63 (s, 1H),
7.19-7.21 (t, J=1.2Hz, 1H), 7.35-7.38 (m, 1H), 7.44-7.46 (d, J=8Hz, 1H), 7.59-7.65
(m, 4H); C NMR (100 MHz, CDCls) 829.49, 112.9, 114.7, 119.1, 119.6, 121.6,
122.2,126.9, 130.0, 131.1, 132.2, 132.2, 133.1, 138.2, 140.2, 148.4, 161.37; MS (EI):
m/z (relative intensity) 260 (M+,100), 232 (30), 190 (20). HRMS: calcd. for

C17H1;3N,OH™: 261.1028, found 261.1028.

S17



Supporting Information

Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2011

6. 1H, 13C, NMR, and HRMS spectra
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BLOS1C
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None

Monoisctopic Mass, Odd and Even Electron lons

672 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)

Elements Used:

C:0-16 H:0-24 N:0-2 0O:0-8 Na:0-1 S:0-10

Kin-Dept-10032011-LS S18 138 (2.568) AM (Top, 10, Ht,5000.0,0.00,1.00); Sm (Md, 3.00); Cm (121:162)
TOF MS ES+ 310.1480

311.1548

o 1400 304.2629305.1573 407 45es apataz8] | 21000 3151597 316.8960

Supporting Information

Page 1

3.29e3

323.2924
321.2346 3232924

300.0

3020 | 3040 = 3050 3080 3100 3120 3140 3160 3180
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
310.1480  310.1477 0.3 1.0 5.5 5.7 Cl6 H24 N 03 S

OTs
X
Me Me
Me '}I Me
H
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Bet080 13C
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Table 2, Entry 2 7 547

© ~ ] 7.545
7.543

7.527

%7.500

© ] 7.496

__________ . 47.479
497 T7'475
500- | E 7471
497 -, ] 7.453
N __~7.390

] —-7.373

] 7,369

=\7.354

o N \7.352
\7.332

7.310

<7.226

E 7.224

@ N ] ¥7.221
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Table 2, Entry 2
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BET069 13C

Table 2, Entry 3
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

123 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-28 H:0-45 N:0-5 0:0-2 Na:0-1

KIN-DEPT-BET 099 5032010 HS 1 47 (0.879) AM (Cen, 10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (38:69)

TOF MS ES+ 273.1265 9.29e3
10U 289.1216
265.1235
251.1441
‘
%- 208.1130  223.1129 | 281.1185
150.0823 2201 9239'1082 252.1469 ? 290.1247
2071021 | 209.1136 141 " ‘
Tagesz 10 NN O P T A Y T
oMLy rrebetiisbpreleit etk !‘.w‘_“[‘,\, bbb il i g M Y J.i]‘. ety iy oy
160 170 180 190 200 210 220 230 240 250 260 270 280 290 300
Minimum: -1.5
Maximum: 5.0 5.0 0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
251.1441  251.1436 0.5 2.0 9.5 236.1 c18 H19 O
MeO

Me

Table 2, Entry 6
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@ 443
| .431
3 a2e
S o - .213
.211
.195
.193
.149
.146
.131
.128
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.078
.063
.059
.595
.576
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BET107 C
T ONVOWRALA I IO T A.X‘V
S YTeneenNneSta 323 3 2S5
G SEiragnesnEsss  ofg " Ca BRUKER
| (<D
| TSN\ N | \
EXPNO 2
PROCNO 1
Date_ 20100304
Time 20.12
INSTRUM spect
PROBED 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 32
DS 2
SWH 24038.461 Hz
F’IDRES ©.366798 Hz
AQ 1.3631988 sec
RG i81
™~ DW 20.800 usec
> DE 6.50 usec
- TE 299.6 K
[ Dl 2.00000000 sec
w D11 0.03000000 sec
~ DO 1
N ======== CHANNEL fl ========
@ NUC1 13C
e pl 9.50 usec
o] PL1 -2.00 dB
- PLIW 58.52175522 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltzl6
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
ST 32768
SF 100.6127844 MHz
WDW EM
SSB 0
h e B 1.00 Hz
GB 0
pC 1.40
T T T T T T T T " T T T T T
200 180 160 140 120 100 80 60 40 20 ¢ ppm
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Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

134 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-28 H:0-45 N:0-5 0:0-2 P:0-1

KIN-DEPT-BET 107 5032010 HS 1 41 (0.768) AM (Cen, 10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (32:41)

TOFMS ES+ 301.1213 1.26¢4
ol 279.1390
304.2633
282.2806
247.1132 306.2776
149.0610  163.0768 229.1125 256.2661 307.2826
1a1.0312 | | 185.0554 217'0805 ] | J L J il 335'9621
0"y T T T T T T T e e e prertbed ot Ll L t T t L mfz
120 140 160 180 200 220 240 260 280 300 320
Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
279.1390 279.1385 0.5 1.8 10.5 26.3 Cl9 H19 02

COZMe

Me

Table 2, Entry 7
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S36

o dn geswa cwm - ~Nees o
BET039 2 88 3IR8S 833 ~ S88% &
@ Lo ~ANO® NN o £ N oNd ®
expl Carbon < MN NN ~e~ w 4222 17‘
SAMPLE SPECIAL J ﬁt LU
date Nov 13 2009 temp not used
solvent CDC13 gain not used
file shome/kKin/vam~ spin not used |
rsys/PYY/Bet039C.f~ hst 0.008 I
id pw9o §.100
ACQUISITION aifa 10.000
sw 24118.2 FLAGS
at 1.300 i1 n
np 62730 in n
fb 13000 dp y
bs 64 hs nn
dl 1.000 PROCESSING
nt 1000 b 0.50
ct 128 fn not used
TRANSMITTER DISPLAY
tn C13 sp -1549.6
sfrq 100.518 wp 24117.4
tof 1042.4 rf1 89290.2
tpwr 56 rfp 7738.8
pw 4.550 rp 148.6
DECOUPLER 1p -145.6
dn H1 PLOT
dof 0 wc 180
dm yyy sc 0
dmm W Vs 208
dpwr 42 th 4
dmf 11000 ai cdc ph
— [ee]
U o
N 5
O c
(@) L
- |- s
— o " , o "
(] e B e LI I o o o B B e R R A R A EEEEAEEEEEEE
<@ T T T T T T T T T T T T
m 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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BTS2

7.184
T.175
7.162
7.096

T.087
7.07%

Me Me
H—N /
Me Me

Me

—5.554

Table 2, Entry 9

—2.340
23 118
_~1.300
T-1.276

HiLFE

EX PHO
PROCHD
Date_
Time
INSTROE
PROBHD
PULFROG
TD
SOLVENT
NE

ns

SWH
FIDRES
AQ

Ra

oW

DE

TE

0l

TDOD

BI52
k!

1

20110312
17, 0@
spect

5 mn PARED BE-
g3l

2768
CDCL3

16

2

ADDE, 410
b, 122266
4. 0A49EG
1

124.B00

G, 50

299.1
H.unnuuunw

Hz
Hz
aec

usec
usec
E
sec

enmeemme " HAMHEL 1 = .

o iTes |
Pl
FL1
PLiW
Pl
51
5F
WDW
558
LE
GE
B

- ]
097~ ~ ]

1H

14,70

b, D0
1128122272
400, 1318007
32768

400, 1300000
=

o
0. 30
o
1.00

usec
dBE
W
HHz

MHz
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on 00 sF On =
Cdr=r= O e 0 0 L = =] o r- oo oo
T T T T mo W =+ N 04 L ]
Msrm O oS n J . . =
i it . s e e o mm HiL ME B752
PO ']
Ny NI u
Date_ 26110312
Time 1712
INSTROM spect
PROBHD 5 mm PARBO BB-
FULFROG zqpg 30
D 65536
SOLVENT [sin o3 ]
] 1]
ng 2
SWH 2403E. 461 He
FIDRES [, ZEETSE Hz
Fi1e] 1. 3631998 sec
Rid 1
oW 20.B00 usec
DE &, 50 vaec
o TE 299,98 K
bl 2.010000000 sec
Pl oit 0, 03000000 sec
2 c puilel 1
= W
N N enmemes CHAKNEL £1 e ——
N e ] 130
<) &) [} Fl 9,50 usec
= = e PL1 -2.00 dB
= < PL1W 58.52175522 W
o © — sFol 100, F2202 90 MHz
= T = mnmmmmes CHANKEL £2 = ——
CPOPRG 2 waltz1é
MUCR 1H
POFD2 ED, D0 usec
FL2 0. 00 dB
PL12 15. 00 dB
PL13 15. 00 4B
PLZW 11.88122272 W
PL12W B.3IT5T1LT725 W
PL1%W D, ATST1IT25 W
aro2 400, 1316005 HHz
51 32764
5F 100,6127802 MHx
WOW ]
158 o
kil 1.00 Hz
iB 0
Sl 1.40
T . | T T E T 8 | 3 T T T E I . T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Elem.-. 21l Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-100.0, max = 1000.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

43 formula(e) evaluated with 1 results within limits (up to 50 best isotopic matches for each mass)
Elements Used:

C:0-26 H:0-35 N:0-6 Na:0-1

Kin-Dept-23032011 HS S22 61 (1.139) Cn (Cen,10, 80.00, Ar); Sm (SG, 2x3.00); Sb (10,10.00 ); Gm (58:67)

TOF MS ES+ 230.1914 3.26e3
LLE N
%o :
| 2311943
|
. 231.4988
. ;02.306‘.—’ 208.1822 2110435 2151382 290.9385 226.?525 ) ‘ ( i 233_§371 242.?&22 .
T P T T + T T T v
205.0 I 2]6.0 I 215.0 2200 225.0 230.0 235.0 240.0 2450
Minimuam: =100.0
Masximum: 5.0 5.0 1000.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
230.1914 230.,1909 0.5 2:2 5.5 3.4 Cclé H24 N
Me
Me
H—N Y
Me
Me Me

Table 2, Entry 9
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B745

7.387
7.383
T.376
7.366
T.359
7.342
T.325
T.2759
T.267
T.263
—6.038

Boc—N

Table 2, Entry 10

—4.08%
—3.658
—2.537

—1.534

HiLFE

EX PHO
PROCHD
Date_
Time
INSTROE
PROBHD
PULFROG
TD
SOLVENT
NE

ns

SWH
FIDRES
AQ

Ra

oW

DE

TE

bl

TDOD

BT49
1

1
20110311
7. 51
spect
5 mm PABBO BB
g3l
I2768
cpoly
16
2
4006, 410 Hz
B, 122266 Hz
4. 0884965 aec
1
124,800 usec

&, 50
295.7
1, 00000000

usec
E
sec

1

enmeemme " HAMHEL 1 = .

o iTes |
Pl
FL1
PLiW
Pl
51
5F
WDW
558
LE
GE
B

1H
14, 70 wsec
0. 00 dE
11.88122272 W
400.1318007 MHz
I2TEE
400, 1300000 MHz
™
o
0. 30 Hz
]

1.00
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i = @t
L = Mol IOy B=4-]
. i a4 a = Mo [
=r =) B - w=r i A wow '
u = L il ] @
[ L e s (il ol ol ™
HiLHE BT4%
EX PHO 1
PROCHG 1
Date_ 20110312
Time 14,33
INSTROE spect
PROBHD 5 mm PABBO BB
FULFROG zqpg 30
TD 65336
SOLVENT CDCLY
NS 1z4
ns 2
SWH 24038 . 451 Hzx
FIDRES [, 366798 Hz
A 1, 3631999 aec
Ra 1
oW 20, B00 usec
bOE &, 50 usec
IE 0.3 K
bl 2. 00000000 nec
D1l 0. 030D0D0O0 sec
S o0 1
NJ enmwmmee O HANNEL fl =eees e
c u..wnp numwm
s . usec
X E, PL1 ~2.00 dB
N PL1W 58,.52175522 W
) Srol 1040, 62282 99 MH=z
_N w mnmmsmes CHANMEDL £2 =
I3) - CF OFRG 2 waltzlé
o jod el 1H
m PCFD2 BD. DD usec
FL2 0,00 dB
PL12 15.00 dB
PL13 15,00 dB
PLZW 11.88122272 W
PL12W BLITSTLTAS W
PL1%W DLATETLT2E W
SFO2 400, 1316005 HHz
51 32768
5F 100,6127920 MHE
WDW e
(]
1. 040 H=z
Ge a
BC 1,40
T T T i T : T : T T T T T i T 3 T 3 T E T d
200 180 160 140 120 100 80 60 40 20 0 ppm
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BET068H

Table 3, Entry 1

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES
AQ

RG

DW

5 4 3 2 1 ppm

BET068
1

1

20100119

18.28

spect

5 mm PABBO BB-
zg30

32768

CcDC13

16

2
4006.410
0.122266

4.0894966
22.6
124.800
6.50

298.2
1.00000000
1

0.00
11.88122272
400.1318007

32768
400.1300000
EM

0

0.30

0
1.00
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/

BET068C
NMHONG LG DO [~ [~
TR TNL A OO ON© N O ®©
D ] D m o v
O~ OoWOWWMO ™ W <H L
WO MANNNNNNAA A ~r~w
A A A A A A A A A A A ~ o~
WSSz W
EXPNO 2
PROCNO 1
Date_ 20100119
Time 18.39
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 32
Ds 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
— DE 6.50 usec
O TE 299.2 K
> D1 2.00000000 sec
..m D11 0.03000000 sec
TDO 1
e} L
- ======== CHANNEL fl ========
[4p) NUC1 13C
Pl 9.50 usec
b PL1 -2.00 dB
0 PL1W 58.52175522 W
[+ SFC1 100.6228298 MHz
= CHANNEL f2
CPDPRG2 waltzlé
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.00 dB
PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
SI 32768
SF 100.6127932 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
. I RC 1.40
T T T T T T I I T T I
200 180 160 140 120 100 80 60 40 20 0 ppm
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Me

BET032
expl s2pul
SAMPLE
date Oct 27 2009
solvent CcDC13
file exp
ACQUISITION
Sw 79396.0
at 2.0n49
ng 32762
£ 456¢
Lo 32
3 2
di 1.000
nt q
ct 4
TRANSMITTER
tn H1
sfrq 498.742
tof 489.6
tpwr 57
nw 4.250
DICOUPLER
dn C13
dof 0
dm nnn
dmm c
dpwr 50
dmf 13766

Table 3, Entry 2

SPECIAL
temp not used

2.379

— L e e e B B e —r ——— T —
10 9 8 7 6 5 4 3 2 1 ppm
L v @
2.031.06 3.00
4.92 0.97
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N2 NIz yeNSoReoReN, om0 o
staproton LAY 352 289398555888 gs2 g
d SHM P rrBC NG eSS NN o -
EEEREREERERERRE ~EN 8
expl Carbon 7 h
SAMPLE SPECIAL f/ﬁ LL Ll\_
date Oct 27 2009 temp not used
solvent CDC13 gain not used
file exp spin 20
ACQUISITION hst 0.008
sw 24118.2 pw90 9.100
at 1.300 alfa 10.000
np 62730 FLAGS
fb 13000 i1 n
bs 64 in n
di 1.000 dp y
nt §12 hs nn
ct 64 PROCESSING
TRANSMITTER 1b 0.50
tn C13 fn not used
sfrq 100.518 DISPLAY
tof 1042.4 sp -1558.4
tpwr 56 wp 24117.4
pw 4.550 rf1l 9299.0
DECOUPLER rfp 7739.9
dn H1 rp ~166.1
dof 0 1p -145.3
dm yyy PLOT
dmm W WC 180
dpwr 42 sc 0
dmf 11000 vs 46
th 2
ai cdc ph
[e) N
Pa)
j
c
() 74 o 0
™ | A ~ |
Q@
e S A R R R R RS R AR RS Lo Ras saa s sanas San e SE e T T T T T T T
m 220 200 180 160 140 120 100 80 60 40 20 0 ppm
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%M‘/ffﬁwh\&&u\\\\\\ _ NAME
SF : i EXPNC

PROCNO
Date

Time

INSTRUM
PROBHD 5 mm
PULPROG

D

SOLVENT

NS5

DS

X
@)
Table 3, Entry 3
mREd
[N 1
=
i
i
;7:
&
[
o

SF 400
WDW
558
LB
GB
| PC
I
|
|
i
AR i ! .
T T T T T T T T T
Ej 8 8 8 4 3 2 1 ppm
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Bet101l 13C

5

1,20

-160.65
156,11
123.79
-123
~120.64
-119.11
\-116.54
\-115.86
1111.00
~77.32
76,68

-55.21

%é"
< I :
\\
\
<§«77.oo

L Bet101
1 1
_ 20100301
Time 19.44
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30
TD 65536
SOLVENT CDC13
NS 17
o3 2
SWH 24038.461 Hz
FIDRES 2.36€c728 Iz
nQ 1.3631988 sec

X
@)
Table 3, Entry 3

CPDPRG2
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prana
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Bet063
HOM O HOOND T A OMMOLW0 ~
TN OO NAT OO FTNOCOM —
WDV TIITTONOOMN A0 ~
7777777777777777776 ™ NAME Bet 063
PROCNO 1
Date_ 20100116
Time 15.12
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2930
TD 32768
SOLVENT cDC13
NS 16
DS 2
SWH 4006.410 Hz
FIDRES 0.122266 Hz
A0 4.0894966 sec
RG 16
DW 124.800 usec
DE 6.50 usec
TE 298.9 K
D1 1. oocooooo sec
DO
) <t ======== CHANNEL fl ========
NUCl 1H
N/ Pl 14.70 usec
= PL1 0.00 dB
[} < PLIW 11.88122272 W
zZ-S LLl SFO1 400.1318007 MHz
-~ SI 32768
™ SF 400.1300000 MHz
WDW EM
Q SSB 0
o] LB 0.30 Hz
© GB 0
— PC 1.00
T T T T T T T T T T
9 8 7 6 5 4 3 2 1 ppm
L L R
=(olale (v =)
EE (8 E
alcilolol o I
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Bet063C

Table 3, Entry 4

—161.47

150.54

/
<
\

139.94

136.70
130.35
128.55
128.34

128.22
127.31

121.57
120.82

120.03
114.12

77.32
77.00
76.68

<

29.09

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBED
PULPROG
D
SOLVENT

CPDPRG2
Nuc2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
sI

SF
WDW
SSB
LB

GB

PC

200

T

180

T
160

T
140

T
120

T
100

80

60

T
40

20 0 ppm

Bet063
2

1

20100116
15.16
spect

5 mm PABBO BB-
zgpg30
65536
CDC13

32

2
24038.461
0.366798
1.3631988
203

20.800
6.50

300.0
2.00000000
0.03000000
1

9.50

-2.00
58.52175522
100.6228298

CHANNEL f2 ====

waltzlé

15.00
11.88122272
0.37571725
0.37571725
400.1316005
32768
100.6128019
EM

0
1.00
0
1.40
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—_—

INSTRUM spect
PROBHD 5
PULPROG

D

SOLVENT

RG 9

DW 124.800 usec

DE 6.50 usec
®

PL1 0.00 dB
PLIW 11.88122272 W

OMe
X
N
Me
Table 3, Entry 5

| R

| grr

i

i

a

g

g r

[ [=

nog,

-t

! = O
]

| 8

sFO1 400.1318007 MHz
SI 32768
SF 400.1300000 MHz
WDW EM
S55B [¢]
| LB 0.30 Hz
I GB 0
|| BC 1.00

1

w m 1 ppm

o
o
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Betl02 13C

~150.05
:;r139.so
J/£129.73
J-128.75
121.34
120.36
120.00
113.97
L113.54
77.32
~77.00

76.68

NAME
EXPNO
PROCNO
Date
Time
INSTRUM
PROBHD
PULPROG
TD
SOLVENT
NS

DS

SWH
FIDRES

_-161.35
~—159.54
~—127.14
——54.85
28.86

§
<

X

)

Me
Table 3, Entry 5

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
, PL12W
“ | PLI3W

SFOZ

SI

| SF

WDW

SSB

LB

GB
PC

T T T T , T T T T T T
Noo Amo Amo aho ano Aoo mc mo Ao No ouu:.

Betl02
2

1
20100304

15.48

spect

5 mm PABBO BB-
zgpg30

65536

CcbCl3

15

2

24038.461
0.366798
1.3631988

203

20.800

6.50

299.2
2.00000000
0.03000000

1

CHANNEL fl ========

-2.00
58.52175522
160.6228298

15.00
11.88122272
0.37571725
0.37571125
400.1316005
32768
100.6128109
EM

o]
1.00
o]
1.40
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wdd

MeO

Table 3, Entry 6

wdd

L'9 89 69 0L VL ¢L €L VL L

001
0
ZH 0€°0

Wd
ZHA 00000E£T°00%

0

89LzZ¢e
ZHR LOQOBTIET 00¥%
M ZLZZZIB8 TT
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BET113C NAME BET11

3
EXPNO 2
PROCNO 1
OO~ MS OO NS Date 20100308
S NN OO M o N O ~ (=} 3 —
N [ Mo — o Time 15.42
W oOHNOoOoOONANrFNAAHOMO . . . INSTRUM spect
AR RV IR BN B B ~Re s 2 PROBHD 5 mm PABBO BB-
PULPROG zgpg30
SN2 ;
7 SOLVENT cpel3
NS 32
DS 2
SwH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 298.4 K
Dl 2.00000000 sec
D11 0.03000000 sec
TDO 1
——====== CHANNEL f1 =====—=z
NUCL 13¢
Pl 9.50 usec
PL1 -2.00 dB
O © PLIW 58.52175522 W
> SFO1 100.6228298 MHz
£
\ o © ======== CHANNEL f£2 ====-===
CPDPRG2 waltz16
z-= w NUC2 1H
- PCPD2 80.00 usec
™ PL2 0.00 dB
[} PL12 15.00 dB
= PL13 15.00 dB
< PL2W 11.88122272 W
- PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
s1 32768
SF 100.6128048 MHz
WD EM
SSB 0
LB 1.00 5z
GB 0
; pC 1.40
m 4
| _ |
| | 1
| | L _
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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BET120C NAME BET120
EXPNO 2

PROCNO 1

HOW AT IO NN NN O Date_ 20100331

NI AMOOS IO ON® O ®© NS Q o Time 10.18
HOOOMTONWOM M IWOWONHOM . . INSTRUM spect
LOIFOOONNNNNNNNNN o~ 0 © _

e e e et o o o~~~ ~ PROBHD 5 mm PABBO BB

-

PULPROG 29pg30
/./%ay//ﬁ&\k\ /_\ ™ 65536
SOLVENT cpel3

NS 32
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 295.8 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
======== CHANNEL fl ========
o N~ NuC1 13C
Pl 9.50 usec
> PL1 -2.00 dB
= PLLW 58.52175522 W
\ ) EnL SFO1 100.6228298 MHz
zZ-=
- ======== CHANNEL f2 ========
™ CPDPRG2 waltz1lé
) NUC2 1H
= PCPD2 80.00 usec
o PLZ 0.00 dB
[ PL12 15.00 dB
= PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1316005 MHz
s1 32768
) SF 100.6128132 MHz
WDW EM
; SSB 0
i LB 1.00 Hz
GB 0
! PC 1.40
i |
* _ A ; )
T T T T ! T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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' Elemental Composition Report

Single Mass Analysis

Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None

Monoisotopic Mass, Even Electron lons

21 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C: 025 H:0-20 N:0-3 0:0-2

Supporting Information

Page 1

KIN-DEPT-BET120 01042010 HS 1 44 (0.824) AM (Cen, 10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10. 00) Cm (38:46)

TOF MS ES+

140.0348 158.1540

172. 0938

229.1400
230.1982

256.2632

1376 9.84e3
|
304.2613|
274.2731282.2787 7313.1422
| 284.2946
|1314.1461

| by ﬂ

|
i ! |255 2988

210 1229 21? 0978

" HI‘ e 1174

O—rrqrerrprrrtpremrpreeerreite
120 130 140 150 160 170 180 190 20(] 210 220 230 240 250 260 270 280 290 300 310 320 330

Minimum: =1
Maximum: 5.0 20.0 50.
Mass Calc. Mass mDa PPM DBE
312.1376 312.1388 =ik -3.8 14.
|
Me

Table 3, Entry 7

5
0

5
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BET119H NAME BET119
EXPNO 1
OHWLOOMAD®MUN NGO N I © 0 w PROCNO 1
L88E5R3Is833y5n8R5sy S 3 bate_ 20100331
L N e N e ol S V) ) ~ H%MMNCZ w_.o..mnm
_/////S\ e PROBHD 5 mm PABRBO BB-
— PULPROG 2g30
D 32768
SOLVENT cDpCl3
NS 16
DS 2
SWH 4006.410 Hz
FIDRES 0.122266 Hz
AQ 4.0894966 sec
RG 9
DW 124.800 usec
DE 6.50 usec
TE 294.7 K
D1 1.00000000 sec
o) 00 DD 1
W ======== CHANNEL £l =
+= NUC1 14
\ () c Pl 14.70 usec
zZ-S L PL1 0.00 dB
- PL1W 11.88122272 W
™ SFO1 400.1318007 MHz
O © SI 32768
= SF 400.1300000 MHz
Q WDW EM
© s58 [i]
- LB 0.30 Hz
GB 0
PC 1.600

. | S
T T T T T T T N T ] T :
6 5 4 3 2 1 ppm
i I
0
b
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Me

Me

NAME BET119
BET119C fireriee 5
PROCNO 1
N QO NFMWYO OO Date_ 20100331
o HOWITOHANMNMOOON N O ™ o Time 10.10
™ oo BN
N OO0 N—HO .. . . TNSTRUM spect
g LonanNNsNNS Y ELe 3 2 PROBHD 5 mm PABBEO B3-
PULPROG 2gpg30
=Y ] :
SOLVENT cpcl3
NS 32
DS 2
SWH 24038.461
FIDRES 0.366798
AQ 1.3631988
RG 203
DW 20.800
DE 6.50
TE 295.8
D1 2.00000000
D11 0.03000000 =
Do 1
(@) 0 ======== CHANNEL f1
> NUC1 13c
P1 9.50
o < pL1 -2.00
PL1W 58.52175522
Z2-= w sFo1 100.6228298
™ ======== CHANNEL f2
[} CPDPRG2 waltzlé
- NUC2 1H
w PCPD2 80.00
— PL2 0.00
PL12 15.00
PL13 15.00
PL2W 11.88122272
PL12W 0.37571725
PL13W 0.37571725
SFO2 400.1316005
ST 32768
SF 100.6128001
Wwow EM
SSB 0
LB 1.00
GB 0
PC 1.40
I .
N I T I I T T I f T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm

MHz

S58



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2011

Elemental Composition Report

Single Mass Analysis

Supporting Information

Page 1

Tolerance = 20.0 PPM / DBE: min =-1.5, max = 50.0

Selected filters: None

Monoisotopic Mass, Even Electron lons
20 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-20 H:0-20 N:0-3 0:0-2

KIN-DEPT-BET119 01042010 HS 1 45 (0.842) AM (Cen, 10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (42:50)

TOF MS ES+

%

264.|1 376 8.56e3

| 265.1410

210128 2291413 ‘
s | 266.1589
. 188.1534 1720048 . it | 210 2301458 253.1406205.2645 Ik :
Hrt T T T T | REESY! e Frti e miz
160 170 180 190 200 210 220 230 240 250 260 270
Minimum: o B
Maximum: 20.0 50.
Mass Calc. Mass PPM DBE i-FIT Formula
264.1375 264.1388 3 -4.9 10. 155.8 Clg H1I8 N O
Me Me
X

Table 3, Entry 8
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CO,Me

X

O

N
[

Me

Table 3, Entry 9

.894
737

—3.

NAME
EXPNO
PROCNO
Date_.
Time
INSTRUM
PROBHD
PULPROG

D
SOLVENT
NS

W,

3.05

1.03 =

1.00>-

B
3.00~
w
N
-
-]
el
3

3.00

BET112
1

1

20100308

14.47

spect

5 mm PABBO BB-
zg30

32768

CDC13

16

2
4006.410
0.122266

4.0894966

0.00
11.88122272
400.1318007

32768
400.1300000
EM

0
0.30
0

1.00
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BET112C
WM 0O W e~ [~ 0
NS OWoOOoOOoOWwMMENW AN N O ® Lee] o
oo 3 I
WrANO TN OO WMS O < . .
WOFFONMOMONNNNNN A ~ ™~ Q0 N o
s LM 0 S g i e S ~ e~ " ~
=\ | |
EXPNO 2
PROCNO 1
Date_ 20100308
Time 14.51
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2gpg30
TD 65536
SOLVENT CDC13
NS 32
DS 2
o SWH 24038.461 Hz
FLDRES 0.366798 Hz
Pa) AQ 1.3631988 sec
@) = RG 203
[y DW 20.800 usec
L DE 6.50 usec
~ TE 298.2 K
\ L & D1 2.00000000 sec
z2-> D11 0.03000000 sec
o TDO 1
w ======== CHANNEL fl ========
— NUC1 13¢
P1 9.50 usec
PL1 -2.00 dB
PL1W 58.52175522 W
SFO1 100.6228298 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NUC2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PL12 15.00 dB
_ PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFOZ 400.1316005 MHz
| sI 32768
SF 100.6127905 mHz
WDW EM
SSB 0
LB 1.00 Hz
) | GB 0
‘ .aJ) 1.40
T T T T T T T T T T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

74 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-22 H:0-25 N:0-5 0:0-5

KIN-DEPT-BET 112 5032010 HS 1 35 (0.657) AM (Cen, 10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (31:35)
94.1117

TOF MS ES+ 30e3

10U

%]

316.0955
295.1163
229.1412 ,3/17'0974
o ] ’243.‘14‘01‘ 25‘:3.?516 264.‘55;|6K268.8487 286.8811 || 304-|9057 | _318.9306 3344083/
ESSSRARE! RARERRARY! T T 1 T 1 SRARRRRRRN| ARy} P T T T miz
220 230 240 250 260 270 280 290 300 310 320 330

Minimum: -1.5
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
294.1117 294.1130 -1.3 -4.4 11.5 15.1 Cl8 Hleé N 03

CO,Me
X
I}l (@]
Me

Table 3, Entry 9
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\
Me
Table 3, Entry 10

3.567

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS

Ds

SWH
FIDRES

2.333
2.331

<

@0
o
<]
(=]

2 1 ppm

BET121

i
20100331

10.23

spect

5 mm PABBO BB-
zg30

32768

CDC13

16

2
4006.410
0.122266

4.0894966

0.00
11.88122272
400.1318007

32768
400.1300000
EM

)

.30
0
1.0C

Mz

Hz
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BET121C NAME BET121
EXPNO 2
PROCNO 1
& 8 8528%83 Now o o Dace_ 20100331
R e mow ~ n Time 10.26
— ©w o oTHOOw . . TNSTRUM spect
© GG B B B TEe T 9% PROBHD 5 mm PABBO BB-
PULPROG zgpg30
R\ v F .
SOLVENT cpel3
NS 32
DS 2
SWH 24038.461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 295.9 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
[ CHANNEL fl ========
(@) — NUC1 13C
Pl 9.50 usec
..WJ PLL ~2.00 dB
o 2 PL1W 58.52175522 W
s
Z-S w SFO1 100.6228298 MHz
- =====-== CHANNEL f2 ======-=
™ CPDPRGZ waltzl6
) NUC2 1H
—_— PCPD2 80.00 usec
Qo PL2 0.00 dB
@© PL12 15.00 dB
= PL13 15.00 dB
PL2W 11.88122272 W
PL12W 0.37571725 W
PL13W 0.37571725 W
SFO2 400.1216005 MHz
SI 32768
SF 100.6127964 MHz
WDW EM
SSB 0
LB 1.00 Hz
GB 0
7 BC 1.40
i ) _
T T T T T \ T T R T i T i T T
200 180 160 140 120 100 80 60 40 20 0 ppm
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 6.0 PPM / DBE: min = -1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

99 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-25 H:0-20 N:0-3 0:0-6 Na:0-1

KIN-DEPT-BET121 01042010 HS 4 44 (0.824) AM (Top,5, Ht,10000.0,0.00,1.00); Sm (SG, 1x1.00); Cm (42:45)

TOF MS ES+ 174.0910 1.54e3
e
%
175.0043
1720032 ||
i | 176.0881
. 105.9492 110.0859 1239793 1579705 140.0645 143.9602 158.9653 | 185-”45"1[2
UG o s 2 S P S ey 7 | -SRI i
100.0 110.0 120.0 130.0 140.0 150.0 160.0 170.0 180.0 190.0
Minimum: =1.5
Maximum: 5.0 6.0 50.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
174.0910  174.0919 0.9 8.2 5.8 S Cl1 H12Z N ©O
Me
X
|
Me

Table 3, Entry 10
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Bet065
OWNEMHA O N o0 MMN o
OO MWOMMEO O OO WO LW LW ™
DL TTOOMNNONN N
[ el ol el ol L A~ o~
NAME Bet065
EXPNO 1
PROCNO 1
Date_ 20100119
Time 18.45
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 2g30
TD 32768
SOLVENT cpcl3
NS 16
DS 2
SWH 4006.410 Hz
— FIDRES 0.122266 Hz
O — AQ 4.0894966 sec
RG 18
> DW 124.800 usec
+— DE 6.50 usec
c TE 298.2 K
@) w D1 1.00000000 sec
- DO 1
™
======== CHANNEL fl ========
© Q NUC1 1H
0 Pl 14.70 usec
= © PL1 0.00 dB
- PL1W 11.88122272 W
SFO1 400.1318007 MHz
ST 32768
SF 400.1300000 MHz
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
A J J .
T T T T T T T
9 8 7 2 1 ppm
) L
o!
S
©
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Bet065C

X
Me @)
Table 3, Entry 11

_—162.97
~~161.83

—155.10

_~135.31
—-130.26

—128.78

™S-126.27

—107.56
—103.07

77.32
77.00
76.68

<

19.75

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
PL13W
SFO2
SI

SE
WDW
SSB
1B

GB

PC

T ,
200 180

160

140

T
120

100

80

20

ppm

Bet065
2

1
20100119
18.47
spect
5 mm PABBO BB-
zgpg30
65536
CDC13
32
2
24038.461 Hz
0.366798 Hz
1.3631988 sec
203
20.800 usec
6.50 usec
299.3 K
2.00000000 sec
0.03000000 sec

-2.00 dB
58.52175522 W
100.6228298 MHz

11.88122272
0.37571725
0.37571725

400.1316005 MHz

32768

100.6128006 MHz

EM

0
1.00 Hz

0

dB
dB
15.00 dB
W
W
W

1.40
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t-Bu

BET037
expl s2pul
SAMPLE
date NMov i3 2008
solvent Ccucis
file exp
ACQUISITION
Sw /986.0
t 2.048
np 32762
fb 4000
bs 32
ss 2
d1 1.000
nt 8
ct 8
TRANSMITTER
tn H1
sfrg 499.742
tor 499.6
tpwi 57
pw 4.250
DECOUPLER
dn €13
dof
dm
dmm
dpwr
dmf

X
@)

Me

SPECIAL

not.

not

not

FLAGS
n
n
Y
nn
PROGESSING
i 0.20
fn 65536
DISPLAY
sp ~63.8
wp 5151.2
ril 999.6
rfo 0
v 64.6
10 6.0
PLAOT

Wi 180
sc 0
vs 5
th 1

Table 3, Entry 12

——2.318

S

585
349

—1.
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BET037

expl Carbon

SAMPLE

date Nov 13 2008
solvent cpc13
file exp

ACQUISITION
swW 24118.2
at 1.300
np 62730
fb 13000
bs 64
d1 1.000
nt 1000
ct 320

TRANSMITTER
tn Cc13
sfrg 100.518
tof 1042.4
tpwr 56
pw 4.550

DECOUPLER
dn H1
dof 0
dm yyy
dmm w
dpwr 42
dmf 11000

O

Me

SPECIAL
not used
not used
not used
0.008
9.100
10.000
FLAGS
n
n
Y
nn
PROCESSING
0.50
not used
DISPLAY
-1505.1
24117.4
1505.8
0
164.5
-154.3
PLOT
180
0
1007
a4
cdc ph
N
1
b
S
fraer}
c
(1]
™
Q
o]
©
Tl

77.538
77.223
76.908

162.172
133.011
35.083
—31.373
—20.396

—107.724
—103.572

-
A

—126.655
\126.354

L B L I L B O L L B L B B N S N S R R AR R REE

T T T T T T T

220 200 180 160 140 120 100 80 60 40 20 0 ppm
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

118 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:

C:0-28 H:045 N:0-5 0:0-2 Na:0-1

KIN-DEPT-BET 037 5032010 HS 1 35 (0.657) AM (Cen,10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10.00 ); Cm (32:35)

T.S’f MS ES+ 265.1205 5.04e3
| 243.1379
%
266.1245
2441418 |
266.8506 283.132
198.9940 217.0346 | T
141.9600 156,6805_173.9716 229.1448 I ‘

e T T T CAEELin oty Lhus LU DL L LA L AR ML S L L L L L ‘“‘Jyy“mfu_‘. T Tt iz
130 140 150 1860 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320

Minimum: i
Maximum: 5.0 5.0 (4]
Mass Calc. Mass mDa PPM DBE i-FIT Formula
243.1379 243.1385 0.6 =2 ah Tssily 1.5 Cle H19 02
t-Bu
Me” O "O

Table 3, Entry 12
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Table 3, Entry 13 @
7.490 4
© ] 7.484
7.479 =&
7.511 7.476 1
N 7.501 7.474 7
(-2 7.498 7:410
7.497 7 408
7.490 7.404
~ 7.479 )
] . 7.400
o %7-476 7.396
7.410 )
. 7.386
0.94>- — - 1-408 7.313
N Z—7.404 ’
o Py 7.308
7.401 7.293
7.400 7.290
7.396 7.287
7.392 )
, 7.225
o - N ] 7.386 ’
. 7.204
© X7.313 6.265
7.308 ’
7.293
o 7.290
N \7.287
\7.225
7.204
e}
B
3
3.00" —2.288
N F
= ] b
-
3
RESYEENSRERA) BRuRIABIgRELYIE sy
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Table 3, Entry 13

CPDPRG2
NUC2
PCPD2
PL2
PL12
PL13
PL2W
PL12W
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SFO2
SI
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SSB
LB

" . GB
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T T T T T , T T T , T
200 180 160 140 120 100 80 60 40 20 0 ppm
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15.00

15.00
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0
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o)

1.40
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 50.0
Selected filters: None

Monoisotopic Mass, Even Electron lons

102 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)

Elements Used:
C:0-25 H:0-20 N:0-3 0:0-6 Na:0-1

KIN-DEPT-BET104 01042010 HS 3 45 (0.842) AM (Cen,10, 80.00, Ar,5000.0,0.00,1.00); Sm (SG, 2x3.00); Sb (10,10.00 ; Cm (36:49)
261.1023

Supporting Information

Page 1

Tlef;' MS ES+ 97e3
%
262.1046
240.8711
9 250.1833 2526672  256.2614
243.5833 245.0783 266.1724
1232.9057 236.0346 239.1271 | ; | 264.1230 266
ol b g L1l b _\“\I\‘H‘l‘_l Lupy i |“\-‘ ol i oLk “‘Hl-‘ L miz
235.0 240.0 245.0 250.0 255.0 265.0
Minimum: =155
Maximum: 5.0 5.0 50.0
Mass Calc. Mass mpa PPM DBE 1~FIT
261.1023 261.1028 -0.5 -1.9 12.5 41.4 o]
X
|
Me

Table 4, Entry 5
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