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General Information:

All commercially available compounds were used as received, Palladium acetate and
N-Fluorobenzenesulfonimide were purchased from J & K Chemical Limited.
2-amino-5-methylphenol was purchased from Alfa aesar. 1,2-dichloroethane was
dryed with CaCl,. All reactions were run under air with no precautions taken to
exclude moisture. *H NMR and *C NMR spectra were recorded at 25°C on a Varian
500 MHz and 126 MHz, respectively, and TMS as internal standard. IR spectra (KBr)
were recorded on a Magna-560 FTIR spectrophotometer in the range of 400~4000
cm™. Melting points were obtained with a micro melting point XT4A Beijing Keyi
electrooptic apparatus and are uncorrected. Elemental analyses were measured on a
PE-2400 analyzer (Perkin-Elmer). High resolution mass spectra were recorded on
Bruck microtof. All reactions were monitored by TLC with Taizhou GF254 silica gel
coated plates. Flash column chromatography was carried out using 300-400 mesh
silica gel at increased pressure.
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Synthesis Procedure:

Substrates 1a-1d, 1f and 1j were prepared by the reaction of corresponding anilines
and acyl chlorides in CH,Cl, at room temperature.® Substrates le was prepared
according to literature procedure.?
General procedure for substrate 1g, 1h and 1i (1g as an example)

|

J1o K,CO;4 0©
%Nj@/ oo DMF  rt %ND/
H H

To a solution of N-(2-hydroxy-4-methylphenyl)pivalamide (2.0 mmol) in DMF(5 mL)
at room temperature was added K,COs; (2.4 mmol) in one portion. After the reaction
mixture was stirred for 15 min, added CHsl (2.4 mmol). The reactions were stirred for
1.5 h. After the reaction was stopped, the reaction mixture was concentrated in vacuo.
The mixture was purified by column chromatography (10% ether/petro ether)
afforded the product 1f (97%).
General procedure for substrate 1k, 11, 1m, and 1n® (1k as an example)

OBrD/ Pd(PPhs); Na,COs >Hk :/
*  PhB(OH),

>HLN DME/H,0 N,

H

A solution of N-(2-bromo-4-methylphenyl)pivalamide (2 mmol) in degassed
dimethoxyethane (DME) (6 mL) was stirred at room temperature with Pd(PhsP), (6
mmol) for 20 min, then phenylboronic acid (2.4 mmol) and 2 M aqueous Na,COs
solution (2 ml) were added and lowered into an oil bath at 80 °C under nitrogen. After
completion of the reaction (TLC monitoring) DME was partially evaporated under
reduced pressure, the mixture was poured on ice-water and extracted with
dichloromethane (3x15 mL). The combined organic layers were dried (Na,SO,),

filtered over Celite, evaporated in vacuo, and the residue was purified by column
chromatography to give the compound 1k (417 mg, 78%).

General procedure for Palladium-Catalyzed Benzylic C—-H Amination of 1 with
N-Fluorobenzenesulfonimide (1a as an example)

Pd(OA), NFSI

O%
ot O
DCE (PhO,S),N

To a solution of the N-p-tolylpivalamide (1a, 0.40 mmol) in 1,2-dichloroethane (4.0
ml) was added the N-Fluorobenzenesulfonimide (315 mg, 1.0 mmol), KF (93 mg, 1.6
mmol) and Pd(OACc); (9.0 mg, 0.04 mmol). The reaction was stirred for the 5.5 h at 90
°C under air condition. After completion of the reaction (TLC monitoring) the mixture
was poured on ice-water and extracted with dichloromethane (3x15 mL). The
combined organic layers were dried (Na,SO,), filtered over Celite, evaporated in
vacuo, and the residue was purified by column chromatography to give the compound
N-(4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)pivalamide (2a, 167 mg,
86%).
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Palladium complex E*

CMC3

\

NH\rO G

CMC3

(N

In a one-dram vial was added N-p-tolylpivalamide (1a) (67.3 mg, 0.3 mmol),
Pd(OACc)2 (67.2 mg, 0.3 mmol), and dichloromethane (3 mL). Trifluoroacetic acid
(34.2 mg, 0.3 mmol) was subsequently added into the vial and the resulting solution
was heated to 40 °C for 6 h. After cooling to ambient temperature, the reaction
mixture was concentrated in vacuo and the resulting residue was redissolved in petro
ether (6 mL). Then the precipitation of the desired complex occurred. The suspension
was filtered through Celite and washed with 4 x 2 mL (20% ether/petro ether). The
residue was evaporated in vacuo to afford the bimetallic palladacycle E as a yellow
solid (87.3 mg, 71%). 'H NMR (500 MHz; CDsCOCDs): ¢ = 0.89 (s, 9H), 2.19 (s,
3H), 6.84 (d, J = 8.0 Hz, 1H), 6.91 (d, J = 8.0 Hz, 2H), 9.81 (s, 1H). *C NMR (125
MHz; CD3sCOCDg3): ¢ = 20.1, 26.1, 38.4, 114.3, 1154, 116.1, 116.6, 126.1, 128.8,
131.9, 132.8, 173.9. Recrystallization from acetone and hexanes gave a single crystal
suitable for X-ray analysis.

References:
(1) Phipps, R. J.; Gaunt, M. J. Science 2009, 323, 1593.

(2) Vilaivan, T. Tetrahedron Letters. 2006, 47, 6739.
(3) Pudlo, M.; Csanyi, D.; Moreau, F.; Hajos, G.; Riedlb, Z.; Sapi, J. Tetrahedron 2007, 63 ,10320.
(4) Zhao, X.; Yeung, C. S.; Dong, V. M. A4m. Chem. Soc. 2010, 132, 5837.
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Analytical Data for New Compounds
(0] /©/
‘BuOJ\N
H

Tert-butyl p-tolylcarbamate 1le
White solid. mp: 86 °C; *H NMR (500 MHz; CDCls): 6 = 1.51(s, 9H), 2.28 (s, 3H), 6.49 (s, 1H),
7.07 (d, J = 8.0 Hz, 2H), 7.24 (t, J = 7.5 Hz, 2H). *C NMR (125 MHz; CDCl,): 6 = 20.7, 28.3,
80.3, 118.6, 129.4, 132.5, 135.7, 152.9. IR (KBr, Cm'l): 1697, 1529, 1157, 1050, 817, 508. MS
calcd m/z 207.2689, [M]* found 207.2684; Anal. Calcd for: C1,H17NO,: C, 69.54; H, 8.27; N, 6.76;
Found: C, 69.52; H, 8.24; N, 6.73.

E¥

N-(2-methoxy-4-methylphenyl)pivalamide 1g

Colorless liquid; *H NMR (500 MHz; CDCl5): 6 = 1.31 (s, 9H), 2.31 (s, 3H), 3.86 (s, 3H), 6.68 (s,
1H), 6.75 (d, J = 8.0 Hz, 1H), 8.05 (s, 1H), 8.27 (d, J = 8.0 Hz, 1H). *C NMR (125 MHz; CDCl,):
0 =212, 275, 39.8, 55.6, 110.6, 119.2, 121.1, 125.2, 133.1, 147.7, 176.2. IR (KBr, Cm'l): 1680,
1528, 1257, 750. MS calcd m/z 221.2955, [M]" found 221.2959; Anal. Calcd for: C13H1gNO,: C,
70.56; H, 8.65; N, 6.33; Found: C, 70.42; H, 8.25; N, 6.77.

bus

N-(2-ethoxy-4-methylphenyl)pivalamide  1h

Colorless liquid; 'H NMR (500 MHz; CDCls): 6 = 1.30 (s, 9H), 1.43 (t, J = 7.0 Hz, 3H), 2.28 (s,
3H), 4.03 (dd, J; = 13.5 Hz, J, = 7.0 Hz , 2H), 6.65 (s, 1H), 6.73 (d, /= 8.0 Hz, 1H), 8.13 (s, 1H),
8.25 (d, J = 7.5 Hz, 1H). °C NMR (125 MHz; CDCly): ¢ = 14.7, 21.1, 27.4, 39.7, 63.9, 111.5,
118.9, 120.9, 125.2, 132.8, 147.1, 175.9. IR (KBr, cm™): 1680, 1526, 1259, 1123, 749. MS calcd
m/z 235.3220, [M]" found 235.3197; Anal. Calcd for: C14H»NO,: C, 71.46; H, 8.99; N, 5.95;
Found: C, 71.43; H, 8.94; N, 5.98.

N-(2-(benzyloxy)-4-methylphenyl)pivalamide 1i

Colorless liquid; *H NMR (500 MHz; CDCl,): & = 1.24 (s, 9H), 2.31 (s, 3H), 5.08 (s, 2H), 6.79 (d,
J = 5.5 Hz, 2H), 7.35-7.42 (m, 5H), 8.12 (s, 1H), 8.28 (d, J = 9.0 Hz, 1H). **C NMR (125 MHz;
CDCl,): 6 = 21.3, 27.5, 39.8, 70.8, 112.3, 119.4, 121.8, 125.6, 127.3, 128.2, 128.6, 133.2, 136.5,
147.2, 176.2. IR (KBr, cm™): 1680, 1527, 1257, 1042, 749. MS calcd m/z 297.3914, [M]* found
297.3921; Anal. Calcd for: C19H»3NO,: C, 76.73; H, 7.80; N, 4.71; Found: C, 76.75; H, 7.81; N,
4.69.

o]
>

0
N-(5-methylbiphenyl-2-yl)pivalamide 1k
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White solid. mp: 107 °C; "H NMR (500 MHz; CDCl5): 6 = 1.09 (s, 9H), 2.34 (s, 3H), 7.06 (s, 1H),
7.17 (d, J = 8.0 Hz, 1H), 7.36 (t, J = 7.0 Hz, 2H), 7.39-7.42 (m, 2H), 7.47 (t, J = 7.0 Hz, 2H), 8.20
(d, J= 7.0 Hz, 1H). *C NMR (125 MHz; CDCls): ¢ = 20.8, 27.4, 39.6, 121.0, 127.9, 128.9, 129.3,
130.3, 132.2, 132.5, 133.5, 138.2, 176.2. IR (KBr, cm™): 1680, 1502, 821, 577. MS calcd m/z
267.3654, [M]" found 267.3652; Anal. Calcd for: C1gH,;NO: C, 80.86; H, 7.92; N, 5.24; Found: C,
80.84; H, 7.93; N, 5.26.

g

N-(5-methylbiphenyl-2-yl)pivalamide 1l

White solid. mp: 102 °C; *H NMR (500 MHz; CDCl5): 6 = 1.09 (s, 9H), 2.31 (s, 3H), 2.39 (s, 3H),
7.02 (d, J = 1.0 Hz, 1H), 7.13 (d, J = 8.0 Hz, 2H), 7.22 (d, J = 8.5 Hz, 2H), 7.26 (d, J = 8.0 Hz,
2H), 7.45 (s, 1H), 8.20 (d, J = 8.0 Hz, 1H). *C NMR (125 MHz; CDCls): § = 20.7, 21.0, 27.3,
39.5, 120.9, 128.5, 128.9, 129.5, 130.2, 132.1, 132.5, 133.2, 135.1, 137.5, 175.9. IR (KBr, Cm'l):
1680, 1514, 1301, 820. MS calcd m/z 281.3920, [M]" found 281.3924; Anal. Calcd for: C1gH3NO:
C, 81.10; H, 8.24; N, 4.98; Found: C, 81.11; H, 8.25; N, 4.94.

g

N-(4,5-dimethylbiphenyl-2-yl)pivalamide 1m

White solid. mp: 105 °C; *H NMR (500 MHz; CDCl5): 6 = 1.09 (s, 9H), 2.24 (s, 3H), 2.30 (s, 3H),
7.02 (s, 1H), 7.33 (d, J = 7.5 Hz, 2H), 9.38 (s, 2H), 7.46 (t, J = 7.5 Hz, 2H), 8.14 (s, 1H). ©*C
NMR (125 MHz; CDCl,): 6 = 19.1, 19.7, 27.3, 39.6, 122.2, 127.7, 128.8, 129.3, 129.8, 130.7,
132.2, 132.5, 136.7, 138.1, 176.2. IR (KBr, cm™): 1642, 1511, 846, 820. MS calcd m/z 281.3920,
[M]" found 281.3925; Anal. Calcd for: C1gH3NO: C, 81.10; H, 8.24; N, 4.98; Found: C, 81.12; H,
8.25; N, 4.96.

A

N-(4-methoxy-6-methylbiphenyl-3-yl)pivalamide 1n

White solid. mp: 114 °C; *H NMR (500 MHz; CDCls): 6 = 1.31 (s, 9H), 2.26 (s, 3H), 3.91 (s, 3H),
6.76 (s, 1H), 7.27 (t, J = 7.0 Hz, 1H), 7.31-7.36 (m, 4H), 8.06 (s, 1H), 8.34 (s, 1H). *C NMR (125
MHz; CDCl3): 6 = 20.4, 27.6, 39.9, 55.9, 111.7, 121.2, 125.4, 126.4, 127.8, 129.4, 130.3, 134.5,
1415, 147.1, 176.3. IR (KBr, cm™): 1677, 1527, 1170, 581. MS calcd m/z 297.3914, [M]* found
297.3910; Anal. Calcd for: C19H»3NO,: C, 76.73; H, 7.80; N, 4.71; Found: C, 76.72; H, 7.82; N,
4.70.

o} /©/\N(802Ph)2
>N
H
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N-(4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)pivalamide 2a

White solid. mp: 124 °C; "H NMR (500 MHz; CDCl5): 6 = 1.34 (s, 9H), 4.88 (s, 2H), 7.30 (s, 1H),
7.33 (d, J = 8.5 Hz, 2H), 7.41-7.47 (m, 6H), 7.59 (t, J = 7.5 Hz, 2H), 7.80 (d, J = 7.5 Hz, 4H). °C
NMR (125 MHz; CDCls): ¢ = 27.6, 39.7, 51.9, 119.7, 128.1, 128.9, 129.9, 130.2, 133.7, 137.9,
139.8, 176.6. IR (KBr, cm™): 1676, 1394, 1170, 788, 582. MS calcd m/z 486.6036, [M]" found
486.6041; Anal. Calcd for: CoiH6N»0sS,: C, 59.24; H, 5.39; N, 5.76. Found: C, 59.27; H, 5.34; N,
5.75.

0 /©/\N(502Ph)2
M

H

N-(4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)acetamide 2b

White solid. mp: 156 °C; *H NMR (500 MHz; CDCls): 6 = 2.19 (s, 3H), 4.89 (s, 2H), 7.31-7.33 (m,
3H), 7.37 (d, /= 8.0 Hz, 2H), 7.44 (t, /= 8.0 Hz, 4H), 7.58 (t,J=7.5Hz,2H),7.79 (d,J =75
Hz, 4H). *C NMR (125 MHz; CDCls): § = 24.7, 51.9, 119.5, 128.0, 128.8, 129.9, 130.1, 133.7,
137.8, 139.8, 168.3. IR (KBr, cm™): 1668, 1214, 750, 704. MS calcd m/z 444.5239, [M]" found
444.5241; Anal. Calcd for: C;;H»0N,0sS,: C, 56.74; H, 4.53; N, 6.30. Found: C, 56.71; H, 4.52; N,
6.27.

0 Jij/\N(sozph)2
©)J\N

H

N-(4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)benzamide 2c

White solid. mp: 131 °C; "H NMR (500 MHz; CDCls): 6 = 4.91 (s, 2H), 7.36 (d, J = 8.5 Hz, 2H),
7.45-7.53 (m, 7H), 7.54-7.59 (m, 5H), 7.81 (t, J = 8.0 Hz, 3H), 7.89 (d, J = 8.5 Hz, 2H), 7.96 (s,
1H). *C NMR (125 MHz; CDCly): 6 = 51.9, 119.9, 127.0, 128.1, 128.8, 128.9, 129.9, 130.5,
131.9, 133.7, 134.7, 137.9, 139.9, 165.6. IR (KBr, Cm'l): 1684, 1513, 1165, 752. MS calcd m/z
506.5933, [M]" found 506.5936; Anal. Calcd for: CysH»N,0sS,: C, 61.64; H, 4.38; N, 5.53;
Found: C, 61.62; H, 4.34; N, 5.56.

N

H

2-phenyl-N-(4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)acetamide 2d

White solid. mp: 171 °C; *H NMR (500 MHz; CDCl5): 6 = 3.75 (s, 2H), 4.86 (s, 2H), 7.22 (s, 1H),
7.35 (t, J= 7.0 Hz, 3H), 7.39-7.44 (m, 5H), 7.47 (t, J= 7.5 Hz, 2H), 7.54-7.59 (m, 3H), 7.77 (t, J =
7.5 Hz, 4H), 7.93 (d, J = 7.5 Hz, 2H). **C NMR (125 MHz; CDCl,): § = 44.7, 51.8, 119.6, 127.7,
127.7,128.0, 128.8, 129.0, 129.2, 129.5, 129.8, 130.5, 133.6, 133.7, 134.2, 137.4, 139.8, 169.4. IR
(KBr, cm™): 1675, 1514, 1374, 1167, 752. MS calcd m/z 520.6199, [M]" found 520.6174; Anal.
Calcd for: C,7H24N,05S,. C, 62.29; H, 4.65; N, 5.38; Found: C, 62.31; H, 4.66; N, 5.36.

BuO” "N
H

tert-butyl 4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenylcarbamate 2e

White solid. mp: 96 °C; *H NMR (500 MHz; CDCls): § = 1.54 (s, 9H), 4.87 (s, 2H), 6.49 (s, 1H),
7.23 (d, J= 8.0 Hz, 2H), 7.30 (d, J = 8.5 Hz, 2H), 7.44 (t, J = 8.0 Hz, 4H), 7.57 (t, J = 8.0 Hz, 2H),
7.79 (t, J = 7.0 Hz, 4H). *C NMR (125 MHz; CDCl,): 6 = 28.3, 51.9, 80.7, 118.1, 127.8, 128.1,
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128.8, 129.1, 130.1, 131.3, 133.6, 138.3, 139.9, 152.5. IR (KB, cm'l): 1631, 1170, 788, 745. MS
caled m/z 502.6030, [M]" found 502.6025; Anal. Calcd for: Cp4H2N,06S,: C, 57.35; H, 5.21; N,
5.57; Found: C, 57.38; H, 5.19; N, 5.55.

0 j@/\N(SOZPh)Z
>
H

N-(2-methyl-4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)pivalamide 2f
White solid. mp: 147 °C; "H NMR (500 MHz; CDCl5): 6 = 1.34 (s, 9H), 2.10 (s, 3H), 4.87 (s, 2H),
7.09 (s, 1H), 7.17 (dd, J 1= 8.0 Hz, J , = 1.5 Hz , 1H), 7.23 (s, 1H), 7.45 (t, J = 8.0 Hz, 4H), 7.56
(t, J = 8.0 Hz, 2H), 7.73 (d, J = 8.0 Hz, 1H), 7.81 (d, J = 8.0 Hz, 4H). *C NMR (125 MHz;
CDCl,): 6 = 17.4, 27.6, 39.7, 52.0, 122.6, 127.5, 128.0, 128.8, 128.9, 130.7, 130.8, 133.6, 135.7,
139.8, 176.4. IR (KBr, cm™): 1642, 1511, 844, 486, 457. MS calcd m/z 500.6302, [M]" found
500.6297; Anal. Calcd for: CosH2sN205S,: C, 59.98; H, 5.64; N, 5.60; Found: C, 59.96; H, 5.67; N,
5.62.

|

o °:©/\ N(SO,Ph),
>
H

N-(2-methoxy-4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)pivalamide 2g
White solid. mp: 158°C;'H NMR (500 MHz; CDCls): 6 = 1.34 (s, 9H), 3.67 (s, 3H), 4.89 (s, 2H),
6.83 (s, 1H), 6.94 (d, J = 8.5 Hz, 1H), 7.45 (t, J = 8.0 Hz, 4H), 7.58 (t, J = 7.0 Hz, 2H), 7.83 (d, J
= 8.0 Hz, 4H), 8.08 (s, 1H), 8.32 (d, J = 8.5 Hz, 1H). *C NMR (125 MHz; CDCl5): 6 = 27.6, 40.0,
52.4, 55.7, 110.0, 118.9, 122.0, 127.7, 128.1, 128.8, 129.4, 133.6, 139.9, 147.9, 176.5. IR (KBr,
cm'l): 1677, 1526, 1374, 1168, 582, 563. MS calcd m/z 516.6296, [M]* found: 516.6292; Anal.
Calcd for: CysH.gN,06S,: C, 58.12; H, 5.46; N, 5.42; Found: C, 58.14; H, 5.47; N, 5.40.

o Ojg/\N(SOZPh)Z
>
H

N-(2-ethoxy-4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)pivalamide 2h
White solid. mp: 142°C; *H NMR (500 MHz; CDCls): 6 = 1.34 (s, 9H), 1.37 (t, J = 7.0 Hz, 3H),
3.84(dd,J1=14.0Hz,J,=7.0 Hz , 2H), 4.88 (s, 2H), 6.84 (s, 1H), 6.94 (d, /= 7.0 Hz, 1H), 7.44
(t, J= 7.5 Hz, 4H), 7.56-7.59 (m, 2H), 7.82 (d, J = 7.5 Hz, 4H), 8.17 (s, 1H), 8.30 (d, J = 8.0 Hz,
1H). *C NMR (125 MHz; CDCly): 6 = 14.6, 27.5, 40.0, 52.4, 64.0, 111.1, 118.8, 121.9, 127.8,
128.1, 128.2, 128.8, 129.4, 133.5, 139.9, 147.3, 176.4. IR (KBr, cm™): 1677, 1526, 1479, 1394,
1170, 582, 562. MS calcd m/z 530.6562, [M]" found 530.6457; Anal. Calcd for: CsH3oN,0gS5: C,
58.85; H, 5.70; N, 5.28; Found: C, 58.84; H, 5.73; N, 5.26.

0 OjijﬂN(sozph)2
>
H

N-(2-(benzyloxy)-4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)pivalamide  2i
White solid. mp: 135 °C; "H NMR (500 MHz; CDCl3): 6 = 1.27 (s, 9H), 4.82 (s, 2H), 4.89 (s, 2H),
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6.96 (s, 1H), 6.97 (s, 1H), 7.35-7.43 (m, 9H), 7.54 (d, J = 7.5 Hz, 2H), 7.82 (d, J = 8.0 Hz, 4H),
8.16 (s, 1H), 8.32 (d, J = 9.0 Hz, 1H). *C NMR (125 MHz; CDCls): 6 = 27.5, 39.9, 52.4, 70.7,
111.8, 119.1, 122.4, 127.6, 128.1, 128.2, 128.4, 128.7, 128.8, 129.5, 133.6, 136.1, 139.9, 147.2,
176.5. IR (KBr, cm™): 1681, 1525, 1375, 1168, 581, 550. MS calcd m/z 592.7256, [M]* found
592.7252; Anal. Calcd for: C31H3:N.06S,: C, 62.82; H, 5.44; N, 4.73; Found: C, 62.81; H, 5.42; N,
4.75.

o) /Ci\N(SOZPh)Z
>
H

N-(3-methyl-4-((N-(phenylsulfonyl)phenylsulfonamido)methyl)phenyl)pivalamide 2]

White solid. mp: 137 °C;*H NMR (500 MHz; CDCly): & = 1.32 (s, 9H), 2.28 (s, 3H), 4.97 (s, 2H),
7.00 (dd, J; = 8.5 Hz, J, = 2.0 Hz, 1H), 7.14 (d, J = 8.5 Hz, 1H), 7.24 (s, 1H), 7.39 (s, 1H), 7.45 (t,
J=175Hz, 4H), 7.59 (t, J = 7.5 Hz, 2H), 7.82 (d, J = 8.5 Hz, 4H). *C NMR (125 MHz; CDCly): 6
=19.3,27.6, 39.6, 49.7, 117.2, 121.5, 126.6, 127.9, 128.0, 128.4, 128.8, 129.9, 133.6, 137.4, 137.6,
139.9, 176.6. IR (KBr, cm™): 1687, 1521, 1168, 734, 550. MS calcd m/z 500.6302, [M]" found
500.6293; Anal. Calcd for: CosH2sN-05S,: C, 59.98; H, 5.64; N, 5.60; Found: C, 59.94; H, 5.61; N,

5.63.
N(SO,Ph),

O

N-(5-((N-(phenylsulfonyl)phenylsulfonamido)methyl)biphenyl-2-yl)pivalamide 2k

White solid. mp: 140 °C; *H NMR (500 MHz; CDCl,): § = 1.10 (s, 9H), 4.93 (s, 2H), 7.17 (d, J =
8.0 Hz, 2H), 7.22 (s, 1H), 7.35 (d, J = 7.5 Hz, 2H), 7.41-7.49 (m, 6H), 7.58 (t, J = 7.5 Hz, 2H),
7.84 (t, J = 8.0 Hz, 4H), 8.27 (d, J = 8.0 Hz, 1H),"*C NMR (125 MHz; CDCls): ¢ = 27.3, 39.8,
52.0, 120.6, 128.1, 128.2, 128.4, 128.6, 128.8, 129.1, 129.4, 129.8, 130.2, 132.2, 133.7, 134.9,
137.3, 139.9, 176.3. IR (KBr, cm™): 1669, 1567, 1159, 581, 550. MS calcd m/z 562.6996, [M]"
found 562.6987; Anal. Calcd for: C3gH3N,OsS,: C, 64.03; H, 5.37; N, 4.98; Found: C, 64.23; H,
5.39; N, 4.94,

N(SO,Ph),

g

N-(4'-methyl-5-((N-(phenylsulfonyl)phenylsulfonamido)methyl)biphenyl-2-yl)pivalamide
2l

White solid. mp: 113°C; *H NMR (500 MHz; CDCls): 6 = 1.12 (s, 9H), 2.42 (s, 3H), 4.92 (s, 2H),
7.06 (d, J = 7.5 Hz, 2H), 7.20 (s, 1H), 7.26 (d, J = 7.5 Hz, 2H), 7.33 (d, J = 8.0 Hz, 1H), 7.45 (i,
J=175Hz, 4H), 7.51 (s, 1H), 7.58 (t, J = 7.5 Hz, 2H), 7.84 (d, J = 7.5 Hz, 4H), 8.28 (d, J = 8.5
Hz, 1H). *C NMR (125 MHz; CDCls): ¢ = 21.2, 27.4, 39.8, 52.1, 120.4, 128.1, 128.1, 128.8,
128.9, 129.2, 129.7, 130.4, 132.0, 133.6, 133.9, 134.3, 135.1, 138.0, 139.9, 176.3. IR (KBr, cm™):
1667, 1564, 1160, 581, 550. MS calcd m/z 576.7262, [M]" found 576.7254; Anal. Calcd for:
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C31H3N,05S,: C, 64.56; H, 5.59; N, 4.86; Found: C, 64.54; H, 5.57; N, 4.84.

N(SO,Ph),
P 1)
N
%H

N-(4-methyl-5-((N-(phenylsulfonyl)phenylsulfonamido)methyl)biphenyl-2-yl)pivalamide
2m

White solid. mp: 139 °C; *H NMR (500 MHz; CDCls): 6 = 1.11 (s, 9H), 2.38 (s, 3H), 5.01 (s, 2H),
7.04-7.06 (m, 3H), 7.39-7.44 (m, 8H), 7.54 (d, J = 7.5 Hz, 2H), 7.84 (d, J = 7.5 Hz, 4H), 8.16 (s,
1H). °C NMR (125 MHz; CDCly): 6 = 19.2, 27.3, 39.8, 49.6, 122.3, 127.8, 127.9, 128.0, 128.8,
128.9, 129.1, 129.8, 130.2, 133.6, 134.3, 136.7, 137.2, 139.9, 176.4. IR (KBr, cm™): 1669, 1450,
1400, 1159, 581, 550. MS calcd m/z 576.7262, [M]" found 576.7269; Anal. Calcd for:
C31H3N,05S,: C, 64.56; H, 5.59; N, 4.86; Found: C, 64.54; H, 5.57; N, 4.88.

N(SO,Ph),

N-(4-methoxy-6-((N-(phenylsulfonyl)phenylsulfonamido)methyl)biphenyl-3-yl)pivalamide
2n

White solid. mp: 158°C; *H NMR (500 MHz; CDCls): ¢ = 1.33 (s, 9H), 3.51 (s, 3H), 4.96 (s, 2H),
6.77 (s, 1H), 7.34 (d, J = 7.5 Hz, 3H), 7.38-7.45 (m, 6H), 7.56-7.62 (m, 2H), 7.79 (d, J = 7.5 Hz,
4H), 8.02 (t, J = 7.5 Hz, 2H), 8.36 (s, 1H). **C NMR (125 MHz; CDCl,): ¢ = 27.6, 39.9, 50.2, 55.4,
109.4, 120.9, 126.5, 126.7, 127.1, 128.1, 128.2, 128.7, 129.4, 129.6, 129.8, 133.5, 134.7, 135.8,
139.8, 139.9, 147.1, 176.6. IR (KBr, cm'l): 1667, 1452, 1400, 1160, 581, 550. MS calcd m/z
592.7256, [M]" found 592.7249; Anal. Calcd for: CsH3N,06S,: C, 62.82; H, 5.44; N, 4.73;
Found: C, 62.84; H, 5.43; N, 4.70.
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'H and *C Spectra of New Compounds

Compound le

STANDARD PROTON PARAMETERS

Archive directory: /export/home;1iuy/vnarsys data

Sample directory:

Pulse Sequence: s2pul
Solvent: COCIZ
Ambient temperature

Filer mo03
INOVA-580

HNENUS 00"

Acg. time 1.89% sec
Width $313.2 Mz
8 repetitions

tal tise & min, 23 sec

H1, 493.8025822 WMz
5511

5T

2201

e 7 088
\—7.079
6.414
1.537

STANDARD CARBON PARANETERS

-0.800

0744
1004
sang

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

Sample directory:

Fulse Sequence: sipel
Solvent: COC13
Ambient tesperature

user: 1-14-87

Filer m010
INOVA=500 “NENUSOS™

Relax. delay

0,500 sec
Pulte 45.0 de 5

192 repatitions

OBSERVE 13, 1258754641 WHZ

DECOUPLE  H1, 499 2050905 WHz
r 40

continucusly on
WALTZ-16 modulated
DATA PROCESSING

me broadening 1.5 Hz

X
FT size 131072
Total time 2 br, 3 min. 31 sec

129,448
76.763
28.339

670
132.513
118,596
80.31%

152878
——t3s

20,720

-0 -1 ppm

T T
220 200

180

T T T T T T T

160 140 100 a0 50 a0

Sl1

20



Compound 1g

STANDARD PROTON PARAMETERS

M enivo diroston
Gosplo d1roctory

Pulso Boquenco: s2pul
Solvent: COC13

AmliEnt Lemperature
Flig: 15
INOVA-500  “WENUSO0"

Balax. delay 1.000 sec
P

B2 o

' Hz
B repetitions

BSERVE M1, 48
DATA PROCESST

9.8025910 WHz

1T size 65536
Total time o win, 23 fec

————
———B.048
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2 FeApOTLrhome/ ] luy /vrarsys data

0.91{

STANDARD CARBON PARANETERS

Archive directory: Sewpart/mome ouyy/vrarsys/data
Sample directoryl

Pulse Sequence: sZpul

a1
inl

t

0013
i1
14-87

File: 1974
INOVA-500 “NENUSOS"

Relax, delay 0.500 sec

Palse
9. time
Width 3142

45.0 degrens
.§§n Bec

Hz
fons
\ 135.6754794 Whz

M1, 499.3050905 WHI

contimuously on
WALTZ-16 modulated
DATA PROCE

Line
FT size

Broade
1310

16
ning 1.5 Hz
72

Total tise 3 Ar, 55 e

100, |

176,153

~—

"

—— a7 T4E

|

— 5

—— 2,307

LS
—

"

133,455

125,157

|

3.08¢

77.256

. T6.748

3.004

ra -

9.254

39773

27.503

=0 ppm

——21.220

e

zz0

200

T
180

160
-

140

120

100

S12
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Compound 1h

SIANDARD PHOTON PARANETERS

Archive dIractory: fexport home .| iuy /veersys data
Sample girectory:

X
SooN

g2
9.B025888 WHE .-.I
L
Total time @ min, 23 sec
»
]
« He
23
it
. 28 :
i3 &% P g
i3 ey EANE NI
M R N A RS B A — S . . o
v . 6 4 - 2 ve 1 =0 ppm
s= - 5 ] z
se - - - e
”
STANDARD CARBON PARANCTIRS o
Archive directory: /export/homs ouyy/vearsys /data N
Sample directory:

Pulse Sequenca: S2pul
50 : €pens

Aa

use 14-87

Ralax 0,500 sec
Pul o

e
Wi

rapatitions
OBSERVE C13, 1¥5.6754B35 MWhz
DECOUPLE Hi, 433 8050305 WMz
Powrer 40
eontinsous ly on
WALTZ-16 modulated
UATA PROCESSING

ine broadening 1.5 Wz

—E

Line
FT size 131872
Total time 2 hr, 3 min, 31 sec

%
== -
EE s s 3 s
= 1' - LA ] = 5
S = s = a2 re® g a
- i g = 2 i 2
2 (3 = %5 v a
i {
T T T [T T T L ST T T .  ARAARRRRAS SRS T T T - e
220 Hl 180 160 140 120 0 a0 60 40 20 L} ppm

—
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Compound 1i

STANGARD PROTON PARANETERS

Supplementary Material (ESI) for Chemical Communications
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Arenive diroctorys Jexport/mome/]iuy vearsys data

Somplo @irectary:
Pulse Seguence: sZpul
Solvent: COC13
Anbient Lesperature
File: 1575
INOVA-500  “NEWUSOO0=
Relaw. delay 1.008 sec
ulse 45.0

o
Acy. time 1.832 sec

widin z

B repetitions

GBSERVE 1, 499.8026015 Wiz
ESSING

ATA
FT slze 65536
otal tise § min, 23 sec

———r——————— T T T T T T

10 9 - -8

0.87
0.89

STANDARD CARBON PARANLTERS

2.310

5.078

Archive diractory: /fexport/home ouyy /vrarsys data

Sample directory:
Pulse Sequence: s2pul

OVA-S80  “NENUSBD®

delay 0.500 sec

45.0 degrees

1.300 sec

Width 31431.8 Hz

512 repetitions

OBSERVE €13, 125.6754746 WMz

DECOUPLE M1, 493.5050305 MMz
40 dn

cont | nsaus Ty on
WALTZ-16_mogulated
DATA PROCESSING
Line broadening 1.5 Mx
FT size 131072

Total time 3 hr, 56 sec

T T T
e 6 -5 ; 1‘! - 2 - 1 =0 ppm
s ¢ : : :
on
o
5
M

77,2528
76704

AL
SR E—_|

160 148 1z0 100 a0 60 40
L
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Compound 1k

STANDARD PROTON PARANLTIRS

ctory: sexpart /home/1 iy /veersys data
etory:

Pulse Sequenc
So '

stpul
COC13
temparature

“HEMUSOE™

£

8 repetitions -
OBSERVE H1, 4599.8025850 WMz
DATA PROCLSSING
FT size 65536
Total time 0 ain, 23 sec

H |

-

=
L
1

T T T T T T T T . .
. L £ 4 ‘ i . 3 g i -
= e s :
STAMDARD CARBON PARANETERS 0394
Archive directory: /export/home ouyy/vosrsys/data
Sample directoryi NH

Pulse Sequencer sipul
Salvent: COCI3
Aabiant tesperaturs
A-B7 1
File: 1737
INOVA=580

SHERUSBD
delay 0.300 sec
5.0 degrees
Aoy, time 1.300 sec
width suz},al Wz
+ions
0:;’:11:“::13. 125 6754679 WMz
DECOUPLE N1, 435.8050885 Wz

r a8
cont inuous Iy
WALTZ-16 modulated B
DATA LSS NG - z
Line broadening 1.3 HI nol - "
FT size 131071 RE® s = o
Total time T hr, 3 min, 31 sec e L
aun gk |
L] g 5
z i
- 58
Rt H
LN E] -
= FEEE 13 B
H] q 3 s
. ,,\ ‘

| | | l

T T T T T

T T T T
220 200 1e'n I 1&0 140 120 100 a0 L1} 40 20 L] ppm
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Compound 1l

STANDARD PROTON PARANETERS o
Archive directory: sexport /mome/1iuy /vearsys data
Sasple directory:

Pulse Sequence: sEpul
sa

3 CRCIY
temperature

Fil 54

INOVA-500  “MENUS0O™

Relax. delay 1.000 sec
Fulss 45.0 degress
q. time 1.882 sec
Widih 8313.3 Wz
B repetitions
WL, 499.8026878 WMz
DATA PROCESSING
T size §5536
Total time 0 min, 23 sec

1.088

8.200
5,183

p—
—

-0 Ppm

"
sasq |

109

STANDARD CARBON PARAMETERS

- Archive directory: /ENPOTL/hOSE/OUYY/¥IArSyS/data .
Sasple directory:

Pulte Sequence: sipsl

i1: 1855
THOVA-S8D  "RENUSSO"

Relax, delay 9.500 sec
Pulse

Acq. tise 1.300 tec
Wigth 31421.8 Hz

192 repetitions

GBSERVE C13, 1258754886 WHZ
DECOUPLE M1, 499.8050985 WHz
Power 40 88

BT meuates g
jpmomly . g
ING o ~
“Xins broadaning 1.5 Hz LRe® ]
FT size 131072 8nCa
Total time 3 hr, 56 sec g::_
&
=2
EFE Ss £z
A 3 g3 oe
. EEEE P g U
H H H
. [
| |
e PUAAAASAS At b AARAL AR AL AR AL AR LA
' 220 zne 180 168 140 1z0 100 &0 (1] an 20 L] ppm
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Compound 1m

SIANDARIY I'HO1ON PARARETERS

AFChIvD (11 0LA0rY: /ENPOTE home ] fuy /Vrarsys data . o
Samplo d1ioLtory:

Pulee Sequence: s2pul

Solvent: COC1I
fabiignt temperaturs
File: 1715
IMOVA-S00  “WENUSDO0*

Vidin 9313.5 He H
8 repetitions -
OESERVE W1, 489.8026007 Wiz -
DATA PROCESSING
FT size 65538
Total tise @ min, 23 sec
I
23 .
s &
nm il
g3332%s
P T
4 -
T WA
T T - T T T T T T T
19 3 z E 5 4 3 =2 2 =0 ppm
: 2 3

STANDARD CARBON PARANETERS

Archive directory: sexport homs, ferareys/data
- Samgle directary) R i .

ons
RVE 1256754746 MHz
DECOUPLE H1, 499.8050005 MHz
Power 40 d8

27.30%

contineously en
ulated

TZ-16 mod -
DATA PROCESSING 1]
Line broadening 1.5 Wz e
FT size 131872 FEH]
Total tied 2 hr, 3 min, 31 sec ERt]
" - =
- R
=8 SeE
T i 4.
. } H
g g
= -
2 a
|
m | i
R B B B B R ey p e s e s a T T T T T T T T T T T
220 200 180 160 140 izo 1m0 &0 60 40 20 L ppm
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STANDARD PROTON PARANETERS
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Archive directory: /export/moses]iuy vnarsys data

Sample directory:

Pulte Sequence: sipul

Relax. delay 1.000 sec
45,0 degrees

fu ins 1 ﬂ!:
t sec
mth .2 Hz
8 repatitions
OBSERVE

Hi, 498 8025878 WMz
DATA PROCESSING
FT size 65536
Total tise § min, 23 sec

1.387

: :
2 ‘
< ¥ 2
= -
] |
|
|
._lJ; _ALL i _._JL
D S T S e S - o — T T T T T T T
10 ] . B e 6 H 4. 3 “ 2 - 4 -0 ppm
& = = 2 - ]
:: 2@ : - :
STANDARD CARBOW PARANETERS
A ¥ ] ' L /heme, i L
LE]n sy dsasrs e e omesin o
Pulse Sequence: s2pul
C13, 1256754684 WHZ
L 433 8030905 WAz
2
"
- 5
o e oan e 3
1time 2 hr, 3 min, 31 sec = s 2
=2 Tas
FED) :
ey
z 1|%8:8 & -
3 72 s H
= A ] z v 5
| 583 s H H
: 33 LN l ‘ : I
1 -l = ‘ £
T A o AR a Ao o T T T T T T T T T
220 200 188 160 140 1z0 100 80 60 a0 20 ppm
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Compound 2a

STANDARD PROTON PARANETERS

Archive directory: Jexport/mome/1luy voarsys data
Sample directory:

OQT,L:
NH
Pulte Sequence: s2pul
Solvent: COC13
faniant Lemperature (PhO,S):N
File: kass
INDVA-300  “NEWUSEO"

y 1.080 sec
degraes

£
&
1.341

ioms

OBSERV H1, 499.8025907 WHz
DATA PROCESSING

T size 65538

Total time 0 min, 23 sec

7.438

SR 1T

a.880

—_—t.872
=TT

e

e T

— r ' v i —rr
] 8 . — T 6 5. 4 3 2 - 1 =0

» onwen & = LiL
L i - -

STANDARD CARBON PARANLTERS

Archive directory: /export /mom rar

Te Sicastorys faxport/mome/ouyy vemeeys/data . o
Pulse Sequance: s2pul
salvent:

Aabient tenperaturs S
sty i
INCVA-580  "NEWUSOO™ (PROSEN

Relax, delay 0.500 sec
Pulse 45

&
a
=
H
77.211
77.015
76.760

1.8 Hr

itfons

DBSERVE C13, 125.6754650 WMz
DECOUPLE 1, 439.8050305 Whz
Power 40

256 rapetit

=

continuous 1y on
WALTZ-16 modulated
DATA PROCE:

g3
Line broadening 1.5 Wz e
FT size 131072 Er
Total time 2 hr, 3 min, 31 sec =a
-
[ : ]

176630
39,654

T T T r T T T T T

220 200 180 160 140 120 100 80 60
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Compound 2b

STANDARD FROTON PARANETERS

Archive directory:  export mose/ ]y /vrarsys /data
! ¥ BOF & home 11y /VIErSYS /)

® dirsctory:
Pulte Sequence: sipul

=it i CEC13
tesparatur

A1 agag T erature

INGVA-500 “NEWUSOO®

Relax. delay 1.000 sec
Pulse degrees

T size 65536
Total time 0 min, 23 sec

7.265

STANOARD CARBON PARANETERS

Arehive directlory: sexport/homa/)iuy /voarsys data
Sample directory!

Pulse Sequence: s2pul

Relax. delay 0.308 sec
Pulse 45.0 da
Acq. time 1.300 sec
Width 314218 Wr
576 repetitions

OBSERVE C13, 12%.6754675 WHz
DICOUPLE H1, 449.8050305 WHz

r 40 df

Pawe

cont in ¥ on
WALTZ-16 sodulated
DATA PROCESSING

Line broadening 1.5 Hr
FT siza 131072
Total time 1 hr, 49 &in, 51 sec

e e 168 . 275

4,888

129,922

139,792
137.789

133,677
/302159

128,838

128,038

—_—r.ae

B —— 1]

0.
L
e

PR N

119.500

77,208
76,598
76741

—

3.004

—— 51,931

—T

Y
NH
(Pno,s_}-_ﬂ\/@/
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Compound 2c

STANDARD PROTON PARAMETERS 0
Archive directory: Jewport/home/liuy/vnarsys/data
Sample difsctory:

NH
Pulse Sequence: s2pul
Aabient tesparaturs {PhO,S},N\/©/

26
=500 “NENUSSO"

Acg. time
Width 9313.3
8 repetitions
OBSERVE ~ H1, 4998025924 WHz
DATA PROCESSING

FT size 65536

Total time 8 min, 23 sec

g : 33
< - - e H
\ : Tl i
1 '|
I I I ‘ l
S S L I I | S i
e e B L L ) LI T T T T T T
3 B v 7 L] 5. 4 . 3 2 1 ? ppm
ST EE=d H =
W om mewn w w
vl 3

=" TANDARD CARBON PARANETERS

Archive directory: /expori home/ouyy/vearsys/data o
Saspie directory:
NH
coca
o p—
flle 12

!
INEVA-580  "NEWUSOO™

77.252
77.000
76,744

Acq. time
:\gll\ Slﬂili H

Fepetitions
onstmvE’ C13, 1356754879 Wz
DECOUPLE M1, 499.8050305 WHZ
Power 40 dB

<

Total time 2 hr, 3 min, 31 sec

44,708

169,378

—_— T

J N ‘ |

o -—" Y L

S ma Ramm B o R e R R RE] - 1 A ant T T - - — IRANEAREERS: .
2z0 200 180 160 140 1z0 10 80 60 40 20 0 ppm
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Compound 2d

STAMDARD PROTON PARAMETERS

Archive directory: /export/home)iuy /wisrsys data
Sample directory:

Pulte Sequence: sZpul
0

Solvent: COCIZ
Aabient tesperaturs
File: 1868

1
INOVA-580  “NEWUS00* H
Belax. delay 1000 sec thO,SI,N\‘/@/

Acq, 892 toc
Widtn 9313.3 Hz

& rapetitions

OBSERVE i, 499 8025519 heiz
DATA PROCESSING

FT size 65536

Total time § min, 23 sec

a
0.000

T T
9 G;ﬁ = 7 17 5E 4 3 2 1 ppm
e -

STANDARD CARBON PARAWETERS ]
Archive directory: /export /hose ouyy /vrersys data
Sample directory! HN
Pulse Sequence: szpul
(PhOS);N

Filer 107
INIVA-500  "NENUSOS®

Relax. delay 0.509 sec
Pulse 45.0 degrest

17288
77.000
76.744

<5

tione
£1¥, 1358754665 WHz
DECOUPLE  H1, 4939.8050905 Whz
Power 40 8
continucus 1y on
WALTZ-16 sodulated

PROCE:

DATA
ine broadening 1.5 Mz
FT 128 131072

Total time 2 hr, 3 min, 31 sec

¢

130.483
%l
128.
51,958

T TrrrT i T T
2z zon 180 160 140 1zo ioe a0 B0 an 20 L] ppm
-
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Compound 2e

STANDARD PROTON PARARETERS

Archive directory: fexport/nome/1iuy /veersys/data
Sample directory:

Pulse Seguence: sZpul
Solvent: £OCIY
Aabient temperature

File
INOVA-S80  "NERUSBD™

Belax. delay 1.000 sec
Pulse 45.0 degrees

B repetiticns
OBSERVE  H1, 499 8025994 mHz
DATA PROCESSING

FT size 65536
Total time 0 min, 23 tac

—7

o

HN JkO’Bt
(Phozsh"\/©

1.538
1.513

a1,

18240 -

STANDARD CARBON PARANETIRS

’ Archive directoryl /Export /home ouyy /Vareys /data
Sample directoryt

Pulse Sequence: s2pul

5
“HENUSOS®

ay 0.380 sec

degrass

=N 1.300 sec

Width 31421.8 Wz

4855 repatitions

OBSERVE €13, 135.675464% MMz

PLE N1, 493.8050805 WHz
40 d8

contimucus ly on

WALTZ-18 sodulated

DATA PROCESSING

Line broadening 1.5 Mz

FT size 131072

Total time 2 hr, 3 min, 31 sec

— 132518

e

.
5. 4
2

139848

138,293
127.752

— 118107

77.252

21
78,744

_J,_.u.?al

———1.18

T
1 -0 ppm

o

HN JLO'B(
m-ozsw\/©

28,324

T T T R TR

e
220 200 180 160

T

T T T
140 1ze 100

S23



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

Compound 2f

SIANTAKI PHOTEN PARARETERS . .
Mrehilve dIFectory: fexport homa ) fuy vnsrsys data

Sompio @iroctory: &
Fulso Soquence: stpul

Solvents COC1H

Asbiont tesperature (PhO,S),N

File: k307

INOVA-500  “MENUSO8™

Relax. delay 1000 sec

Pulse 45.0 degrees
tine 1.852 sec

2

J,—I.MG

M1, 453.8825891 WHz

FT size 65
Total time 0 min, 3 sec

2100

L
-

, —r—r— — - T —T T T
[ S« L] 3 2 -~ 1 -0 ppm
H H H

Solvent: COCIS
Anbient temparature
ueers 1-14-87
File: 1582
INOVA-500  =MENUSOE™

: STAMDARD CARBON PARANETERS. 0§TJ<
Archive directory! /expart /home/ouyy/viarsys/data
Sample directoryi NH
Pulse Sequence: s2pul
(PhO;S);N

Relax. delay 0.500 sec

Palie 45.0 ncsuu amr
M:- time 1.300 sec i
Width 31421.8 Hx R
4038 repetitions L1
OBSERVE ' C13, 135 8754668 WHZ \I,J
DECOU Wi, 438 8050905 Wz

Fower 48 B

cont | nucus Ty

WALTZ-16 modulated

DATA

PROCESSING

Line broadening 1.5 Wz

FT size 131072

Total time 2 hr, 3 min, 31 sec

128.770

133,562

- —119.377
- 128,084
127.898
27.803

176,548
e 138,814

— 122410
——— 118,850
110,035
55.674
——— 2 . 430
40,021

— 147 887
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Compound 2g

STANDARD PROTON PARANETERS

Srchive diractorys jenpart fhome/) by /enarsys /data
directon

o K
Pulse Sequance: sipul NH
solvent: COCIS (PROSIN _
rn-. Tead o

INOVA-500  “WENUSO8*®

1
Total time n min, 13 sec

1.388

—_—— 3,870

4896

= .L}Iuk — . _LML_. L

N e R : : , :
11 l‘l ] - JG? ?“. 13 5; 4 =z 3 2z = 1 ppm
2 do - El -
TERE OB : & :
P i ‘ i
\\

STANDARD CARBON PARANETERS

Archive directory: /expart/Wome/ouyy /veersys/data
Sample directory:

Pulse Sequence: sZpul

oy K
) ) NH
Solvent: COCI3
B =, IPW:SJ:N\/C[O/
2

77.208

]
78.741

4096 ropetiiion:
GBSERVE . C13, 133.6754869 Wnz
MMNI rll 4998050905 WHZ

<

it nmﬂ
Hnl.ll'l‘ - Iu“
DATA 1

Line broadening 1.5 Hz -
FT size 131072 =
Total time ¥ hr, 3 min, 31 sec -

—7. 80

176,548

12010
————__ 118859
119,035
55,674
[ 1
40,021

— 147887
——— 13,914

| ll L | . “ L.

T r T ey T T e SRS R s e R AR R R | T T T

220 200 180 160 140 120 100 80 (1] 40 20 0 ppm

s R Y
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Compound 2h

SIANDARD PROION PARARETERS

Archivo directory: fewport/mose;]iuy vnarsys data Q.
Samplo diroctory:

Pulto Soquenco: s2pul
Solvent: COC13
Aalsignl temperaturs

NH
PhO.
I . (PROSIN o™

1,351
1,226

0
W1, 495.8025890 WHz
DATA PROCESSNG

FT size 65538

Total time 0 min, 23 sec

1.408
) 1.378
L84

il
L
[

B e e T S e T ST : - T T — T -
10 L] PR T B 5. 4. 3 z - 1 0 ppm
YR H P =
EE S ER ; . = o}
s % wuw =] N o s

STANDARD CARBON PARANETERS

Archive directory: /expori/home Ouyy/vnarsys data
Sample directory:

' oy <
NH
Pulse Sequence: sipul
S e t"‘c'zs’:"\/@ ~~
i 1=14=87 o

File: 1614
INOVA-508  “MEMUSDO™

Relax, delay 0.500 sec

Puls, & degrees
Req. time 1.300 sec
Width 3

21.8 Hz
19% repetitions
OBSERVE C13, 1256754584 WHz
DECOUPLE M1, 433.B8%0305 WAz
Power 40 dB

cont i 5 1y
WALTZ-16 modulated -
DATA PROCESSI g -
Lime broadening 1.% WX o
FT gize 131072 res
Total time 2 hr, 3 min, 31 sec ~a
s 3
-
=2 5
4 |
EE IS+ ‘
]\ S E
z 2 2z g g2 5 - s
2 - ] = = ) H
= Toa 2 z M Z
H = 7 = =
i ‘ ‘

| ] Ul | |

e B B RS LA RS Ry T TTrTTT T T T T T T T T

2zo 200 pE.1] 160 140 120 1m0 &0 4] a0 n L} ppm
-
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Compound 2i

-
STANDARD PROTON PARAMETERS [e]
Archive directory: sexport /home;)iuy vnmriys data
Sample direciory: NH
Pulse Sequence: szpul
Solvant: COCIY PhO.S),N
Aabignt tompsrature ( L O,\©
File: 1582
INOVA-500  “MENUSOD™
Relax. delay 1.000 sec
Pulse 45.0 degrees =
Aty tims 1:83% nec 8
Width 8313.2 Mz -
& repetitions 1
OBSERVE W1, 4998025956 WHZ |
DATA PROCESSING
FT size 45538
Total time 0 min, 23 sec
£
e
g 1 [
° \
— A JL
. o ——— e r—— 1 T T T T T
18 B o 13 5., a 3 2 - 1 ppm
gg ¢ & = 3
W e - w 2
s
- R
STANDARD CARBON PARANETERS o
-~ Archive dITEctory: /export/Bome ouyy /vrarsys /data -

Sample directory:

Pulse Scquemce: s2pul NH
Saniant temgirature (PhO,S),N

Lo1-er (v}
IRGVA-300 "MENUSOS"

user:

Filer 158

Relan. delay 0.500 sec
Fulse 45.0 degress

300 cec
Hz

ne
BVE C13, 125.67546%0 WMz

DECOUPLE  H1, 499.8050905 Whz

Poner 48 db

2=
cont fnucus 1y on =2 _=
WALTZ-16 modulated Eeess
DATA PROCESSING © SEgan
Lime broaden .5 Hz =l
P 3ize 131072 k{i an
Total time I hr, 3 min, 31 sec JJ
-
s 2
-d = o o #
2a = LI &
] F
=327 /:- 125
L =2 .
33 He
= - ow - =
- 2 15 £ z iz
: - - = o =
2 z 3 7 i a

s e B e | T T T T T T T T T T T
200 180 160 y 1z 100 80 (1] a0 20 ppm
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Compound 2j
4

STANDARD PROTON PARARETLRS

Archive directoryr fewport home | iuy /veersys /data
Zample directory: o
0C13
Ay t NH
File: 1334
INDVA-58D  “NENUSOO (PhOS)N
<

Relax. delay
Pulze 45.0

o time
:?:!h $313.2 Hz
B repetitions
OBSERVE  Hi, 439.B025839 MHZ
DATA PROCESSING
FT size 65536
To

I./—I.Slﬂ

siz
Vtime § min, 23 sec

2.280

4,965

e 0.073

—T T —r T T T T T T
B o woevw ww & B 5. 4 3 » & v 1 ppm
5 Bem sz o= - P &
2 amazd 3 -
O L “ - =
STANDARD CARBOM PARANETERS
Archive dIrEctony: /expart/hOBE Ouyy /viarsys /data 0
Sasple directory:

Pulse Sequence: s2pul
So! i COC13 .
Mol vt el (PhO,S LN

7
“WENUSB0"

rll s
OBSERVE  C13, LB754685 Mz L,I,J
DECOUPLE  H1, 499.8050905 WHz

Power 40 d8

128.801
128.048

S -
129,928
\_.li?. :
12,
—— Tii7.188
48.745
27,598

\137.418

cont | nuows 1y on
WALTZ-18 modulated
DATA PROCLSSI

Line broadening 1.5 Hz
FT size 131072

Total time 3 hr, 56 sec

—30.612
—1

—— 178,550
—

T T T YT T | BEARA T Ty T T T T T T

T
ZZIU 200 180 160 140 120 108 &0 1] 40 20 L] ppm
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Archive diractory: sexpori/home;1iuy/vrarsys/data

Sasple directory:

Pulse Sequencer s2pul
Selvent: COCII
Asbient temper
File: 1713
INDVA-580  “NENUSO0"

i
' & Wz
B repatiticns
OBSERVE WL, 4890025913 Whz
DATA PROCESS!

FT eize 63538

Tota) tiee § min, I3 sec

1]

(PHOS)N @

NH

»

iz
P

r STANDAAD CARBON PARANETERS

i
B
3 [ g
T
“as
| [
I
L 1 T T T L T T T T
e s T L 4 3 z «1 ppa
FEEE = i
o E o -
°

Archive diractory: fexpor
ararcsarss POt /home fouyy /Var sy /data

Fulse Sequence: s2pul

1 COCI3
tesparature
-7

Ac L300 5,

Width 31421.8 Wz

uzs:lsznémms
13, 125.6754679 Whz

OECOUPLE Wi, 493 80!

poniag LT 50985 MHZ

Total tise 2 mr, 3 min, 31 sec

- -
s 8 =
] ]
| 2
: Pt
s ' a

NH

{PhO,S);N @ O

- TTh.27.313

an T T T T T
100

S29

rr
ppm



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2010

Compound 2|

STANDARD PROTON PARAMETERS

Archive directory: sewportshomes)luy /vemrsys data
Sample airectoryt ¥

Pulse Sequence: ipul

[
NH
(PhO,S).N @ O

Rovox, dolay 1.000 sec
Pulso 45.0 degrees

,.
&
E
.
"3
a3
H
2
H
——1.123

0ATA
FT size 65536
Total time © min, 23 sec

8.290
8.273
4.324
—2.418
1.182
P

1.088

— 1621
—— 853
N 1]

!! e . L ) ! L T T T T -
o B ow e oF 6 5. a )
z B cme mn = 'y 3 z z 21 ppm
- # aAmEE3 s o .
s T o o b 5 3
4]
STANDARD CARBON PARAMETIRS
- Archive directory: /export/hose ouyy/vnarsys/data NH
Sample directory:
Pulse Sequence: s2pul [H‘OZSIZN .
Solvents CDC13 "
Ambiont tesporature
user:s 1-14-87
Filo: 1878
INOVA-508  "MENUS0O™
Rolax, dolay 0.500 sec EE:
Puige 45.8 e 1
[ AL -
U“\l 31421 L3 e

mo 1.
21.8
256 ropatitions L,P
OBSERVE C13, 1156754546 WMz
DECOUPLE  Hi, 499 8850505 WMz
Poee

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

120,412
—_——T17.397

——176.321
—.
—_—21.247

—_— 52.057

| “IL | [T

B M A e SRast T anaasnl
zz0 o 200 o 1;0 mr{'*. l;l 20 100 an 1] 40 20 o ppm
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Compound 2m

STANDARD PROTON PARAMETERS

Archivo diroctory: fenport/home; ] luy vrar sy /data o
Sampio diroctery:

Pulce Sequence: sipul

File: 1738
INOVA-SED  “RERUSEO®

1112

Acy. th

Width $313.% Wz

B repetitions

BSERVE M1, 439.8025907 WHI
DATA PROCLSSING

T size §5336
Total time 0 min, 23 sec

$.014
JE— | ]
1284
p—— .

Y N L

T T -7 | T T
———1———T T : H 3 v B <1 -1 ppm
: 3% 2% 2 : s i
= I de & - -

STAMDARD CARBON PARAMETLRS

AFCRIVE dIrectoryi /Axport/home ouyy/wneriys data
e directory:

0.
NH
Pulse Sequence: s2pul
13 (PhO,S);N O g

s 7
File: 1798 O
INDWA-500  “WENUSSO

576 repatitions

OBSERVE C13, 135.6754655 mHz
DECOUPLE M1, 4395.8050805 WHZ
Power 48 dB

cont inucus 1y on
uALTZ-16 sodulated
DATA PR
Line broadening 1.5 e
FT size 131072

otal

2
77.282
76996
76.744

.=

R { time 2 hr, 3 min, 31 sec
g
— g3s
CEid ] P
T T Sy
EEEHS E
3 W i3 5
- = - -
E 8 3
| ‘
l |
| | 41 | [ -
T T T T T T T T T TR T T : 1 T r T T T T T T T
220 zoo 180 160 140 120 100 a0 60 a0 20 [] ppm

e
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Compound 2n

STANDARD PROTON PARANETERS !

Archive directlory: /export shomes]iuy /vearsys data
Sample @irectory:

/
{=1
_/;V

Pulse Sequence: s2pul

1 (PhO,S);N
INOVA-500  “NENUSSD"

Relax. delay 1.080 sec
Pulse 45.0

5
zii

i
O
E

re s
hcy 832 sec E
Wi 313.3 Hz i}
B repatitions
OBSERVE M1, 499.8025819 WMz H
DATA PROCESSING
FT size 65536
Total time 0 min, 23 sec
2
. =a%=. °
giggiiiiss
2aSs o
e = H
b b
7
[ g
-
- l JJLUJL.HL___ ____J A J
Ty v — T T T T T T T T T
3 v B o gaan 7 [ 5 4 - 3 ] S ppm
2 R 8 EEm H H = =
& a m e N - o =

STANDARD CARBON PARANETERS

Archive directory! /ENport/homs ouyy vhersys/data
Sasple directoryl

Pulze Ssguence: s2pul

™

er:
File:
INDWA-580  “NENUSOO=

Relax. delay 9.500 sec
Pu

o
o
(PROSLN O

repetitions

OBSERVE  C13, 125.8754878 Whz
DECOUPLE  H1, 499.85050905 WHz
Fower 48 df

cont | nucus 1y on

WALTZ-16 sodulated

P
DATA PROCESSING ' %R
L broade . d .
L3 :Tzn 1310’?‘2"‘ ) =
Total time 2 hr, 3 @in, 31 sec H

—T

55.437

—~176.998

L | |JJ I

B BEae S B R B B e s e a e o T T T T T T T T T T
220 200 180 160 140 120 100 &0 50 40 20 o ppm
-
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Compound E

CMe;
STARDARD PROTON PARANETLRS

Archive directory: /export home;1iuy /vrmrsys data
Sample directory:

(-9
L

Pulse Sequen
Solvent: Acetons
Ambiant temperaturs
Fila: 1827
TROVA-508  “NEMUSOO™

4

=
z
— e

e
e

o

o

NH —0
CMe;
FT size 45536 2z
Total time O min, 23 sec ==
o
-
3
-
2
=
x ] - <
g < ®
- i = |
. I . 1
T T T T 71 T T T T T T T T S T o
10 ] Tome [ 5 4 w3 -2 [N, E— =0 ppm
s o 3 2 = 3
s -— = o - ~
[ ———
;:::::I‘T :E;?;, FONPOTLShoma /) i uy fensr tye sdata i"{;Mc‘
HN

Belaw. delay 0.
Fulss 450 gu.

oaseavi o1, 119 ere11s3 e
COUPLI a%d. B076
Pover 40 a8 e

cont inucus 1y an
VALTZ-16 modulated
TA i

Line broadening [1.0 Kz
FT size 131072
Total time 1 hr, U8 min, 51 sec

\

118,808

=T 115,418
——-0.883

114,318
38,431

S— T

| JI | |

L L B L Tr T e T T T e
220 200 180 160 140 Pzn l.(;l BII'I y T T ' 0

Prrreveper ey

o
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Ball-and-stick Representation of Bimetallic Pd Complex E

Table 1. Crystal data and structure refinement for 1.

Identification code 1

Empirical formula CHF0.01NOPd

Formula weight 149.64

Temperature 293(2) K

Wavelength 0.71073 A

Crystal system, space group Orthorhombic, Pbcn

Unit cell dimensions a=10.9301(6) A alpha =90 deg.
b =16.8303(8) A beta = 90 deg.
c=40.821(2) A gamma = 90 deg.

Volume 7509.3(7) A™3

Z, Calculated density 90, 2.978 Mg/m”3

Absorption coefficient 5.303 mm~-1

F(000) 6129
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Crystal size 0.21 x 0.24 x 0.26 mm

Theta range for data collection ~ 2.00 to 25.04 deg.

Limiting indices -12<=h<=9, -19<=k<=20, -48<=I<=36

Reflections collected / unique 31157 / 6615 [R(int) = 0.0832]

Completeness to theta = 25.04 99.8 %

Absorption correction Numerical

Refinement method Full-matrix least-squares on F/2

Data / restraints / parameters 6615/0/191

Goodness-of-fit on F~2 1.925

Final R indices [1>2sigma(l)] R1=0.1261, wR2 = 0.3407

R indices (all data) R1=0.1909, wR2 = 0.3617

Largest diff. peak and hole 3.809 and -0.766 e.A"™-3
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Table 2. Atomic coordinates ( x 10”4) and equivalent isotropic
displacement parameters (A2 x 1073) for 1.

U(eq) is defined as one third of the trace of the orthogonalized
Uij tensor.

X y z U(eq)

Pd(1) 4064(1) 837(1) 1195(1) 62(1)
Pd(2) 5074(1) 2352(1) 1456(1) 72(1)
0(3) 5610(12) 884(7) 907(3) 79(3)
0O(5) 5167(11) 420(7) 1591(3) 79(3)
0(2) 2627(12) 669(7) 1481(3) 81(3)
N(1) 2830(14) 3488(8) 1245(3) 74(4)
o) 4715(13) 3106(8) 1105(3) 94(4)
O4) 6477(12) 1920(7) 1143(3) 86(3)
0O(6) 5627(11) 1584(7) 1832(3) 81(3)
F(1) 5727(12) -250(7) 2165(3) 118(4)

C(9) 3017(16) 1200(9) 840(4) 66(4)
C(10) 5593(16) 856(10) 1801(4) 72(5)
C(12) 3813(17) 2836(10) 1744(5) 81(5)
F(3) 6263(16) 834(9) 2351(4) 160(5)
C(14) 2835(15) 3328(9) 1568(4) 66(4)
N(2) 1398(13) 1522(8) 1245(3) 72(4)
F(5) 7982(16) 1960(10) 608(4) 175(6)
F(2) 7288(16) 210(9) 2000(4) 167(5)
C(18) 6427(18) 1381(11) 952(4) 75(5)
C(19) 1904(17) 1534(10) 919(4) 76(5)
C(20) 3590(20) 3860(12) 701(5) 99(6)
C(21) 2250(20) 4032(12) 596(5) 106(7)
F(4) 8400(20) 993(11) 866(5) 226(8)
C(23) 1990(20) 3659(12) 1750(5) 95(6)
C(24) 820(20) 946(12) 1752(6) 102(7)
C(25) 3790(20) 2735(12) 2074(5) 103(6)
C(26) 1150(20) 1839(12) 660(5) 99(6)
C(27) 6200(20) 414(14) 2090(6) 104(7)
F(6) 7477(17) 734(11) 498(4) 196(6)
C(30) 1910(20) 3534(13) 2103(6) 117(7)
C(31) 210(20) 141(14) 1714(5) 111(7)
C(32) 2857(19) 3076(11) 2258(5) 96(6)
C(33) 3390(20) 1096(12) 518(5) 99(6)
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C(34)
C(35)
C(@37)
C(38)
C(39)
C(40)
C(41)
C(42)
C(43)
C(44)
C(45)
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1726(18)
4320(20)
3713(19)
-220(30)
2590(20)
7470(30)
1520(20)
1570(30)
3030(30)
4160(20)
2910(30)

1064(11)
4595(13)
3435(11)
1599(17)
1434(14)
1337(17)
1811(13)

879(16)
1332(15)
3252(12)
2941(15)

1478(4)
733(5)
1040(5)
1790(6)
265(6)
684(6)
331(5)
2082(7)
-92(6)
414(5)
2658(7)

79(5)
108(7)

81(5)
146(9)
122(8)
136(8)
108(7)
172(11)
145(9)
104(6)
145(9)
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Table 3. Bond lengths [A] and angles [deg] for 1.

Pd(1)-C(9) 1.945(16)
Pd(1)-0(2) 1.978(12)
Pd(1)-0(3) 2.060(13)
Pd(1)-O(5) 2.135(12)
Pd(1)-Pd(2) 2.9750(18)
Pd(2)-C(12) 1.987(18)
Pd(2)-0(1) 1.953(13)
Pd(2)-O(6) 2.095(12)
Pd(2)-O(4) 2.123(13)
0(3)-C(18) 1.237(19)
O(5)-C(10) 1.222(18)
0(2)-C(34) 1.19(2)
N(1)-C(14) 1.346(18)
N(1)-C(37) 1.28(2)
O(1)-C(37) 1.26(2)
O(4)-C(18) 1.196(18)
0(6)-C(10) 1.232(18)
F(1)-C(27) 1.27(2)
C(9)-C(33) 1.39(2)
C(9)-C(19) 1.38(2)
C(10)-C(27) 1.55(3)
C(12)-C(25) 1.36(2)
C(12)-C(14) 1.53(2)
F(3)-C(27) 1.28(2)
C(14)-C(23) 1.31(2)
N(2)-C(34) 1.276(19)
N(2)-C(19) 1.44(2)
F(5)-C(40) 1.23(3)
F(2)-C(27) 1.29(2)
C(18)-C(40) 1.58(3)
C(19)-C(26) 1.44(2)
C(20)-C(37) 1.56(3)
C(20)-C(35) 1.48(3)
C(20)-C(21) 1.55(3)
C(20)-C(44) 1.68(3)
F(4)-C(40) 1.39(3)
C(23)-C(30) 1.46(3)
C(24)-C(31) 1.52(3)
C(24)-C(42) 1.58(3)
C(24)-C(38) 1.59(3)
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C(24)-C(34) 1.51(3)
C(25)-C(32) 1.39(3)
C(26)-C(41) 1.40(3)
C(26)-C(54) 1.85(8)
F(6)-C(40) 1.27(3)
C(30)-C(32) 1.43(3)
C(32)-C(45) 1.65(3)
C(33)-C(39) 1.47(3)
C(39)-C(41) 1.36(3)
C(39)-C(43) 1.55(3)
C(9)-Pd(1)-0(2) 91.1(6)
C(9)-Pd(1)-0(3) 92.6(6)
0(2)-Pd(1)-0(3) 173.7(5)
C(9)-Pd(1)-0(5) 178.3(6)
0(2)-Pd(1)-O(5) 87.3(5)
0(3)-Pd(1)-O(5) 88.9(4)
C(9)-Pd(1)-Pd(2) 102.5(5)
0(2)-Pd(1)-Pd(2) 101.9(3)
0(3)-Pd(1)-Pd(2) 82.3(3)
O(5)-Pd(1)-Pd(2) 78.6(3)
C(12)-Pd(2)-O(1) 91.6(7)
C(12)-Pd(2)-0(6) 91.1(6)
O(1)-Pd(2)-O(6) 174.6(5)
C(12)-Pd(2)-O(4) 175.8(6)
O(1)-Pd(2)-0(4) 85.8(5)
0(6)-Pd(2)-0(4) 91.2(5)
C(12)-Pd(2)-Pd(1) 107.8(5)
O(1)-Pd(2)-Pd(1) 102.7(4)
0(6)-Pd(2)-Pd(1) 80.8(3)
O(4)-Pd(2)-Pd(1) 76.1(3)
C(18)-O(3)-Pd(1) 122.2(12)
C(10)-O(5)-Pd(1) 123.4(11)
C(34)-0(2)-Pd(1) 124.8(13)
C(14)-N(1)-C(37) 128.5(17)
C(37)-0(1)-Pd(2) 128.0(13)
C(18)-O(4)-Pd(2) 128.1(13)
C(10)-O(6)-Pd(2) 122.1(12)
C(33)-C(9)-C(19) 122.3(17)
C(33)-C(9)-Pd(1) 119.6(14)
C(19)-C(9)-Pd(1) 118.1(13)
O(5)-C(10)-O(6) 132.8(17)
0O(5)-C(10)-C(27) 114.3(16)
0(6)-C(10)-C(27) 112.9(17)
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C(25)-C(12)-C(14) 121.3(17)
C(25)-C(12)-Pd(2) 123.4(15)
C(14)-C(12)-Pd(2) 115.3(12)
N(1)-C(14)-C(23) 117.9(17)
N(1)-C(14)-C(12) 124.8(15)
C(23)-C(14)-C(12) 117.2(16)
C(34)-N(2)-C(19) 126.1(16)
0(3)-C(18)-0(4) 130.0(19)
0(3)-C(18)-C(40) 112.5(18)
O(4)-C(18)-C(40) 117.1(19)
N(2)-C(19)-C(9) 123.4(16)
N(2)-C(19)-C(26) 117.7(17)
C(9)-C(19)-C(26) 118.6(17)
C(37)-C(20)-C(35) 105.0(17)
C(37)-C(20)-C(21) 114.3(18)
C(35)-C(20)-C(21) 112.0(18)
C(37)-C(20)-C(44) 108.0(15)
C(35)-C(20)-C(44) 112.0(18)
C(21)-C(20)-C(44) 105.6(16)
C(30)-C(23)-C(14) 122(2)
C(31)-C(24)-C(42) 104.7(19)
C(31)-C(24)-C(38) 108(2)
C(42)-C(24)-C(38) 110(2)
C(31)-C(24)-C(34) 109.4(18)
C(42)-C(24)-C(34) 108(2)
C(38)-C(24)-C(34) 116.7(19)
C(12)-C(25)-C(32) 120(2)
C(41)-C(26)-C(19) 122(2)
C(41)-C(26)-C(54) 135(3)
C(19)-C(26)-C(54) 102(3)
F(1)-C(27)-F(3) 107.9(19)
F(1)-C(27)-F(2) 102(2)
F(3)-C(27)-F(2) 110(2)
F(1)-C(27)-C(10) 115(2)
F(3)-C(27)-C(10) 113.0(19)
F(2)-C(27)-C(10) 107.8(19)
C(23)-C(30)-C(32) 118(2)
C(25)-C(32)-C(30) 120.7(19)
C(25)-C(32)-C(45) 116.9(19)
C(30)-C(32)-C(45) 122(2)
C(9)-C(33)-C(39) 116(2)
0(2)-C(34)-N(2) 125.4(18)
0(2)-C(34)-C(24) 117.5(18)
N(2)-C(34)-C(24) 116.7(18)
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O(1)-C(37)-N(1) 123.5(18)
O(1)-C(37)-C(20) 117.6(18)
N(1)-C(37)-C(20) 118.8(18)
C(33)-C(39)-C(41) 124(2)
C(33)-C(39)-C(43) 115(2)
C(41)-C(39)-C(43) 121(2)
F(5)-C(40)-F(6) 122(3)
F(5)-C(40)-F(4) 99(2)
F(6)-C(40)-F(4) 89(2)
F(5)-C(40)-C(18) 118(2)
F(6)-C(40)-C(18) 117(2)
F(4)-C(40)-C(18) 100(2)
C(26)-C(41)-C(39) 117(2)

Symmetry transformations used to generate equivalent atoms:
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Table 4. Anisotropic displacement parameters (A2 x 10°3) for 1.
The anisotropic displacement factor exponent takes the form:
2 pin2[h"N2a*M2 U1l + ... +2hka*b*U12]

U1l u22 u33 u23 u13 u12
Pd(1)  54(1) 64(1) 68(1) -2(1) -1(1) -2(1)
Pd(2)  62(1) 57(1) 98(1) -14(1) -2(1) 11(1)
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