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Supporting Information

e General Considerations: All aryl halides and ketones used were distilled over
MgSO, (Aldrich). Dioxane and toluene (Aldrich) were dried and distilled over
sodium benzophenone ketyl. NaO'Bu (Aldrich) was sublimed prior to storage in a
MBraun glovebox. Palladacycle dimmer precursors were synthesized as reported
in the literature.! Flash chromatography was performed on silica gel 60 (320-400
mesh) with hexanes/ethyl acetate or hexanes/THF.

e The imidazolium salt: IPrHCI (IPrHCI =1,3Bis-(2,6-
diisopropylphenyl)imidazolium chloride) and corresponding carbene were
prepared according to reported procedures’.

e 'H and "C NMR spectra were recorded on Varian-300 or Varian-400 MHz
spectrometer at room temperature. Deuterated solvents were purchased from
Cambridge Isotope Laboratories, Inc. and dried prior to use.

e Elemental analysis was performed at Desert Analysis, Tucson, AZ.

e Anaerobic reactions were performed in oven dried, screw cap vials with magnetic
stirring, under argon atmosphere. All reported yields are isolated yields and are

the average of two runs.

Syntheses of 1: The IPr carbene (372 mg, 0.95 mmol) and palladacycle dimer (300 mg, 0.45
mmol) were mixed together in a Schlenk tube inside a dry-box. Dry THF (4 ml) was added by a
cannula and stirred at room temperature for 2 hours. The mixture was filtered, THF was removed
in vacuum and 40 ml of anhydrous hexane was added to precipitate the product. The product was

filtered in air and washed with hexane. Yield 412mg, 63%.
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'H-NMR(400MHz ,CD,Cl,): 7.502(t, J= 8 Hz, 1H), 7.390 (d, J= 7.6Hz, 1H), 7.290 (d, J= 7.6 Hz,
1H), 7.186 (t ,J= 7.6 Hz, 1H), 7.136-7.076 (m 3H), 7.018 (t, /= 6.8 Hz, 1H), 6.950 (d, J= 8 Hz,
1H), 6.923-6.801 (m 6H), 6.740-6.718 (dd 1H), 3.799 (heptet, 1H), 3.695 (heptet, 1H), 2.88 (s
3H), 2.624 (heptet, 1H), 2.158 (heptet, 1H), 2.047 (s 3H), 1.69 (d, J="7.6 Hz, 2H), 1.42 (d, J=6.4
Hz, 2H), 1.27 (d, J= 6.4 Hz, 2H), 1.13 (d, J= 6.8 Hz, 2H), 0.98 (d, J= 6.4 Hz, 2H), 0.83 (d, J=
6.4 Hz, 2H), 0.71 (d, J= 6.8 Hz, 2H), 0.46 (d, J= 6.4 Hz, 2H).

PC-NMR(125MHz CDCl;) 172.68, 152.88, 148.5, 147.34, 147.06, 144.32, 144.22, 142.59,
141.55, 136.82, 136.4, 136.22, 129.9, 129.85, 129.33, 126.98, 126.91, 125.55, 124.76, 124.63,
124.21, 123.62, 123.32, 122.94, 116.46, 115.53, 51.18, 31.75, 29.32, 28.89, 28.58, 28.46, 27.68,
26.89, 25.8, 25.69, 24.65, 24.3, 22.89, 21.91.

Elemental analysis:

Anal. Calcd: C, 67.76, H, 6.93, N, 5.78.

Found: C, 67.46; H, 6.92; N, 5.82.

Pd-IPr (1)

Syntheses of 2: The IMes carbene (344 mg, 1.13 mmol) and the palladacycle dimer (409.2
mg, 0.57mmol) were mixed together in a Schlenk tube inside a dry-box. Dry THF (2 ml) was
added by a cannula and the resulting suspension was stirred at room temperature for 2 hours. The
mixture was filtered, THF was removed in vacuum and 40 ml of anhydrous hexane was added to
precipitate the product. The product was filtered in air and washed with hexane. Yield 244mg,
67%.

'H-NMR(400MHz CD,Cl,): 7.168-7.095 (m, 3H); 7.017-6.87 (m, 8H); 6.8-6.76 (m, 1H); 6.48 (d,
J=22 Hz, 2H); 2.922 (s, 3H) ; 2.63 (s, 3H); 2.415 (s,3H); 2.2 (s,3H); 2.15 (s, 3H); 1.385 (s,3H).
PC-NMR (125MHz CD,Cl,) 175.1; 148.7; 147.3; 147.1; 142.6; 140.9; 135.8; 135.5; 129.0;
128.3; 128.1; 126.9; 126.0; 125.5; 125.4; 124.2; 123.9; 123.2; 123.0; 122.6; 122.3; 121.9; 121.3;
121.0; 116.4; 114.9; 50.8; 33.7; 28.3; 28.1; 27.8.

Elemental analysis:
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Anal. Caled.: C, 65.42, H, 597, N, 6.54.
Found: C, 65.70; H, 6.10; N, 6.60.
Pd-IMes () :

Anaerobic Amination Reactions Procedure: Under argon, 7.1mg (1 mol%) of 1, 100
mg of NaO'Bu and 3 ml of dry dioxane were loaded into oven-dried vials capped with a
septum seal. Then 1 mmole aryl halide and 1.1 mmole amine were added through the
septum using a syringe. When one or both substrates were solids they were loaded first
inside the dry-box followed by the catalyst, base and solvent. The reactions were run at
indicated temperatures. All reactions were monitored by GC. After consumption of
reactants or no further conversion, the reactions were stopped by quenching in aqueous
NH,CI solution and extracted with CH,Cl,. The organic layer was dried over Na,SO,,
mixed with silica gel and evaporated. The product/silica gel mixture was placed at the top

of a flash chromatography column and eluted.

4-(4-Methoxyphenyl)morpholine’ The general procedure afforded 177mg (92%) of
the title compound.

4-(4-Tolyl)morpholine’ The general procedure afforded 173mg (98%) of the title
compound.

4-(4-Tolyl)morpholine’ The general procedure afforded 141.6mg (80%) of the title
compound.

4-(4-Methoxyphenyl)morpholine” The general procedure afforded 183mg (95%) of
the title compound.

N-(3-Pyridyl)morpholine’ The general procedure afforded 144mg (88%) of the title
compound.
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N-(2-Pyridyl)morpholine’ The general procedure afforded 154mg (94%) of the title
compound.

N-(2-Methoxyphenyl)morpholine® The general procedure afforded 174mg (90%) of
the title compound.

N-(2-Methylphenyl)morpholine’ The general procedure afforded 156mg (88%) of
the title compound.

N-(4-Cyanophenyl)morpholine® The general procedure afforded 156mg (83%) of
the title compound.

N-[4-(trifluoromethyl)phenylJmorpholine’ The general procedure afforded 194mg
(84%) of the title compound.

N-phenyl-morpholine'® The general procedure afforded 145mg (89%) of the title
compound.

N-Methyl-p-methoxydiphenylamine’ The general procedure in argon afforded
204.5mg (96%) of the title compound.

N-Methyl-p-methyldiphenylamine'' The general procedure in argon afforded 177
mg (90%) of the title compound.

N,N-Dibutyl-4-methylbenzenamine'® The general procedure afforded 190.5mg
(87%) of the title compound.

N-(4-Methylphenyl)piperidine’ The general procedure afforded 174mg (99%) of
the title compound.

3-Anilinopyridine” The general procedure afforded 156mg (92%) of the title
compound

2-Anilinopyridine” The general procedure afforded 139mg (82%) of the title
compound.

(4-Methoxyphenyl)phenylamine'* The general procedure in argon afforded 149mg
(75%) of the title compound.

(4-Methylphenyl)phenylamine’ The general procedure in argon afforded 176mg
(96%) of the title compound.

N-Cyclohexyl-p-toluidine" The general procedure in argon afforded 166mg (88%)
of the title compound.

N-Hexyl-4-methylaniline'® The general procedure in argon afforded 130mg (68%) of
the title compound.

4-Benzoyldiphenylamine'® The general procedure in argon afforded 267mg (98%) of
the title compound in.

S4



o-Ketone Arylation Reaction Procedure: The vials with magnetic stirrers were loaded
inside the dry box with 3 ml dry dioxane, 100 mg NaO'Bu and 7.1mg (1 mol%) 1 .
Ketone (1.0 mmole) and aryl halide (1.0 mmole) were added outside of dry box, through
the septum of the reaction vial using a syringe. When one or both substrates were solids
they were added to the reaction vial inside the drybox. The reactions were run at
indicated temperatures. All reactions were monitored by GC. After consumption of
reactants or no further conversion, the reactions were stopped by quenching in aqueous
NH,CI solution and extracted in diethyl ether. The organic layer was dried over Na,SO,,
mixed with silica gel and evaporated. The product/silica gel mixture was placed at the top

of a flash chromatography column and eluted using ethyl acetate/hexane mixtures.

2-Phenylpropiophenone'’ The general procedure afforded 199mg (89%) of the title
compound.

2-Phenylpropiophenone'® The general procedure afforded 175mg (78%) of the title
compound.

1-phenyl-2-(3-pyridinyl)- 1-propanone'® The general procedure afforded 201mg
(90%) of the title compound.

2-(p-tolyl)-cyclohexanone'™ The general procedure afforded 163.5mg (87%) of the
title compound.
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