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Materials and Methods

All manipulations of air-sensitive materials were carried out with rigorous exclusion of

oxygen and moisture in flame-dried Schlenk-type glassware on a dual manifold Schlenk line,

interfaced to a high-vacuum (10-4 -10-5 Torr) line, or in a nitrogen-filled Vacuum Atmospheres

glovebox with a high-capacity recirculator (1-2 ppm of O2).  Before use, all solvents were

distilled under dry nitrogen over appropriate drying agents (sodium benzophenone ketyl, metal

hydrides except for chlorinated solvents).  Deuterium oxide and chloroform-d were purchased

from Cambridge Isotopes. All organic and inorganic starting materials were purchased from

Aldrich Chemical Co. (Milwaukee WI), Farchan Laboratories Inc. (Gainesville, FL), Strem

Chemicals (Newburyport, MA), Calbiochem- NovaBiochem Corp. (San Diego, CA), Rieke

Metals, Inc. (Lincoln, NE), or Lancaster Synthesis Inc. (Windham, NH), and when appropriate

were distilled prior to use.

Physical and Analytical Measurements

NMR spectra were recorded on either a Nicolet NMC-300 wide-bore (FT, 300 MHz,

1H; 75 MHz, 13C, 121 MHz, 31P), or GE QM-300 narrow-bore (FT, 500 MHz, 1H)
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instrument.  Chemical shifts (δ) for 1H, 13C are referenced to internal solvent resonances and

reported relative to SiMe4.  31P NMR shifts are reported relative to external phosphoric acid.

Synthesis of (Me3C)2PH(O)1

A solution of (Me3C)2PCl (3.0 g, 16.6 mmol) in 20.0 mL of CH2Cl2 was treated with

H2O (0.5 g, 27.8 mmol) over a period of 5 min.  The resulting reaction mixture was stirred at

room temperature overnight.  Removal of solvent and excess H2O afforded 2.45 g (91% yield)

of (Me3C)2PH(O).  It was >95% pure by 1H NMR and GC/MS.  The pure product was

obtained by sublimation (ca. 130°C/10–3 torr),  31P NMR (121 MHz, CDCl3, 1H-decoupled):

δ 69.8 ppm.  31P NMR (121 MHz, CDCl3, 1H-coupled): δ 69.8 (d, Jp-H = 434.2 Hz).  1H

NMR (500 MHz, CDCl3): δ 5.96 (d, JP-H = 434.7 Hz, 1H), 1.14 (d, Jp-H = 156.4 Hz, 18H).

13C NMR (125 MHz, CDCl3): δ 33.8 ppm 14 (d, JP-C = 58.0 Hz), 25.6 ppm.  IR (KBr):

3413, 2978, 2962, 2906, 2872, 2382, 2334, 2192, 2076, 1636, 1474, 1398, 1375, 1220,

1196 1035 cm-1.  HRMS:  Calcd for C8H19PO:  162.1174.  Found:  162.1173.

Synthesis of biphenyl2

In the drybox, 14.4 mg (0.087 mmol) of (Me3C)2PH(O), 20.0 mg (0.0218 mmol) of

Pd2(dba)3 and 4.0 mL of 1,4-dioxane were loaded into a reactor (20 mL) equipped with a

magnetic stir bar.  The resulting mixture was stirred at room temperature overnight.  Next,

651.0 reaction mg (2.0 mmol) of CsCO3 and 146.3 mg (1.2 mm) of PhB(OH)2 were added

into the mixture above, followed by syringing 122 µl (1.2 mmol) of PhCl into the reactor.  The

resulting mixture was refluxed for 12 h.  The mixture was then cooled to room temperature,

chromatographed on silicon gel using ethyl acetate/hexane (5% volume ratio) as eluant.  The
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eluate was concentrated by rotary evaporation followed by high vacuum to yield 163.0 mg

(88% yield) of biphenyl.  It was >95% pure by 1H NMR and GC/MS.  1H NMR (500 MHz,

CDCl3):  δ 7.77 (d, J = 7.75 Hz, 4H), 7.60 (t, J = 7.65 Hz, 4H), 7.50 (t, J = 7.38 Hz,

2H).ppm.  13C NMR (125 MHz, CDCl3): δ 141.2, 128.7, 127.2, 127.1 ppm.  HRMS:  Calcd

for C12H10:  154.0783.  Found:  154.0785.

Synthesis of 2-(4-methylphenyl)anisole3

The general procedure above was followed using 2-chloroanisole (143 mg, 1.0 mmol)

and 4-MeC6H4B(OH)2 (204 mg, 1.5 mmol) with Pd2(dba)3 (13.3 mg, 0.0145 mmol) and

(Me3C)2PH(O) (9.6 mg, 0.058 mmol) and CsF (456 mg, 3.0 mmol) in 4.0 mL of 1,4-dioxane.

After 12 h, the reaction mixture was chromatographed with 5% ethyl acetate/hexane to give

165 mg (83% yield) of 2-(4-methylphenyl)anisole.  It was >95% pure by 1H NMR and

GC/MS.  1H NMR (500 MHz, CDCl3):  δ 7.32 (d, J = 8.06 Hz, 2H), 7.18 (m, 2H), 7.10 (d,

J = 7.88 Hz, 2H), 6.92-6.84 (m, 2H), 3.67 (s, 3H), 2.28 (s, 3H) ppm.  13C NMR (125 MHz,

CDCl3): δ 156.5, 136.5, 135.6, 130.7, 129.4, 128.7, 128.3, 120.8, 111.2, 55.5, 21.1 ppm.

HRMS:  Calcd for C14H14O:198.1045.  Found:  198.1046.

Synthesis of 2-phenylanisole3

To a solution of (Me3C)2P-Cl (250 mg, 1.38 mmol) in 1,4-dioxane (40 mL) was added

Pd2(dba)3 (422 mg, 0.48 mmol) at room temperature.  The resulting mixture was stirred at room

temperature over a period of 20 min before 150 mg (8.3 mmol) of H2O was added.  The mixture

above was stirred at room temperature for 40 min.  Next, 2.65 g (18.5 mmol) of 2-chloroanisole,

3.39 g (27.8 mm) of PhB(OH)2 and 5.6 g (37.2 mm) of CsF were added into the mixture above.

The resulting mixture was opened to the air, and refluxed under air for 12 h.  The reaction mixture
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was then cooled to room temperature, quenched with 120 mL of H2O, and extracted with 400

mL of diethyl ether. The organic extracts were washed with H2O (120 mL), brine (120 mL), and

dried over MgSO4, filtered, and the ether and dioxane removed from the filtrate by rotary

evaporation.  The resulting residue was chromatographed on silicon gel using ethyl acetate/hexane

(5% volume ratio) as eluant.  The eluate was concentrated by rotary evaporation followed by high

vacuum to yield 3.1 g (91 % yield) of 2-phenylanisole.  It was >95% pure by 1H NMR and

GC/MS.  1H NMR (500 MHz, CDCl3):  δ 7.85 (d, J = 7.05 Hz, 2H), 7.67 (m, 2H), 7.60 (m,

3H), 7.32 (m, 1H), 7.22 (m, 1H), 4.01 (s, 3H) ppm.  13C NMR (125 MHz, CDCl3):  δ 156.4,

138.5, 130.7, 130.6, 129.4, 128.5, 127.8, 126.7, 120.7, 111.2, 55.3 ppm.  HRMS Calcd for

C13H12O:  185.0966.  Found 185.0965.  Anal. Calcd for C13H12O:  C, 84.75; H, 6.57; O, 8.68.

Found:  C, 84.62; H, 6.65; O, 8.58.

Synthesis of 4-phenylanisole3

Method A. In the drybox, 9.6 mg (0.058 mmol) of (Me3C)2PH(O), 13.3 mg (0.0145

mmol) of Pd2(dba)3 and 3.0 mL of 1,4-dioxane were loaded into a reactor (20 mL) equipped

with a magnetic stir bar.  The resulting mixture was stirred at room temperature overnight.

Next, 143.0 mg (1.0 mm) of 4-chloroanisole, 182.9 mg (1.5 mm) of PhB(OH)2 and 456 mg

(3.0 mmol) of CsF were added into the reactor.  The resulting mixture was refluxed for 12 h.

The reaction mixture was then cooled to room temperature, chromatographed on silicon gel

using ethyl acetate/hexane (5% volume ratio) as eluant.  The eluate was concentrated by rotary

evaporation followed by high vacuum to yield 179 mg (97% yield) of 4-phenylanisole.  It was

>95% pure by 1H NMR and GC/MS.  1H NMR (500 MHz, CDCl3):  δ 7.45 (m, 4H), 7.32
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(m, 2H), 7.21 (m, 1H), 6.88 (d, J = 8.72 Hz, 2H), 3.74 (s, 3H) ppm.  13C NMR (125 MHz,

CDCl3):  δ 159.2, 140.8, 133.8, 128.7, 128.1, 126.7, 126.6, 114.2, 55.3 ppm.  Anal. Calcd

for C13H12O:  C, 84.75; H, 6.57; O, 8.68.  Found:  C, 84.81; H, 6.65; O, 8.62.

Method B. In the drybox, 250 mg (1.38 mmol) of (Me3C)2P-Cl, 422 mg (0.48 mmol) of

Pd2(dba)3 and 40 mL of 1,4-dioxane were loaded into a reactor (100 mL) equipped with a

magnetic stir bar.  The resulting mixture was stirred at room temperature over a period of 20

min before 150 mg (8.3 mmol) of H2O was added.  The mixture above was stirred at room

temperature for 40 min.  Next, 2.65 g (18.5 mmol) of 4-chloroanisole, 3.39 g (27.8 mm) of

PhB(OH)2 and 5.6 g (37.2 mm) of CsF were added into the mixture above.  The resulting

mixture was then took out from the drybox, and refluxed under air for 12 h.  The reaction

mixture was then cooled to room temperature, quenched with 120 mL of H2O, and extracted

with 400 mL of diethyl ether. The organic extracts were washed with H2O (120 mL), brine

(120 mL), and dried over MgSO4, filtered, and the ether and dioxane removed from the filtrate

by rotary evaporation.  The resulting residue was chromatographed on silicon gel using ethyl

acetate/hexane (5% volume ratio) as eluant.  The eluate was concentrated by rotary evaporation

followed by high vacuum to yield 3.4 g (99.7 % yield) of 4-phenylanisole.  It was >95% pure

by 1H NMR and GC/MS.  1H NMR (500 MHz, CDCl3):  δ 7.45 (m, 4H), 7.32 (m, 2H), 7.21

(m, 1H), 6.88 (d, J = 8.72 Hz, 2H), 3.74 (s, 3H) ppm.  13C NMR (125 MHz, CDCl3):  δ

159.2, 140.8, 133.8, 128.7, 128.1, 126.7, 126.6, 114.2, 55.3 ppm.  HRMS Calcd for

C13H12O :  185.0966.  Found:  185.0968.  Anal. Calcd for C13H12O:  C, 84.75; H, 6.57; O,

8.68.  Found:  C, 84.81; H, 6.65; O, 8.62.
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Synthesis of 4-(4-methoxyphenyl)anisole

Method A. In the drybox, 9.6 mg (0.058 mmol) of (Me3C)2PH(O), 13.3 mg (0.0145

mmol) of Pd2(dba)3 and 3.0 mL of 1,4-dioxane were loaded into a reactor (20 mL) equipped

with a magnetic stir bar.  The resulting mixture was stirred at room temperature overnight.

Next, 456.0 mg (3.0 mmol) of CsF, 143.0 mg (1.0 mm) of 4-chloroanisole and 228.0 mg (1.5

mm) of 4-MeOC6H4B(OH)2 were added into the mixture above.  After 12 h refluxing, the

reaction mixture was cooled to room temperature and chromatographed with 5% ethyl

acetate/hexane to give 213 mg (99% yield) of 4-(4-methoxyphenyl)anisole.  It was >95% pure

by 1H NMR and GC/MS.  1H NMR (500 MHz, CDCl3):  δ 7.38 (d, J = 8.68 Hz, 4H), 6.86

(d, J = 8.68 Hz, 4H), 3.74 (s, 6H) ppm.  13C NMR (125 MHz, CDCl3): δ 158.7, 133.5,

127.7, 114.2, 55.3 ppm.

Method B. In the drybox, 20.0 mg (0.0876mm) of (Me2CH)PH(O)(2, 4-(MeO)2C6H3)4,

20 mg (0.0218 mm) of Pd2(dba)3 and 5.0 mL of 1,4-dioxane were loaded into a reactor (20

ml) equipped with a magnetic stir bar.  The resulting mixture was stirred at room temperature

overnight.  Next, 143.0 mg (1.0 mm) of 4-chloroanisole, 228 mg (1.5 mm) of

4-MeOC6H4B(OH)2 and 456 mg (3.0 mmol) of CsF were added into the reactor.  The

resulting mixture was refluxed for 12 h.  The reaction mixture was then cooled to room

temperature, chromatographed on silicon gel using ethyl acetate/hexane (5% volume ratio) as

eluant.  The eluate was concentrated by rotary evaporation followed by high vacuum to yield

213 mg (99% yield) of p-(4-methoxyphenyl)anisole.  It was >95% pure by 1H NMR and

GC/MS.  1H NMR (500 MHz, CDCl3):  δ 7.38 (d, J = 8.68 Hz, 4H), 6.86 (d, J = 8.68 Hz,
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4H), 3.74 (s, 6H) ppm.  13C NMR (125 MHz, CDCl3):  δ 158.7, 133.5, 127.7, 114.2, 55.3

ppm.  Anal Calcd for C14H14O2:  C, 78.48; H, 6.59.  Found:  C, 78.44; H, 6.53.

Synthesis of 4-(2-tolyl)anisole5

In the drybox, 50.0 mg (0.303 mm) of (Me3C)2PH(O), 83.4 mg (0.303 mm) of

Ni(COD)2 and 10.0 mL of THF were loaded into a reactor (20 mL) equipped with a magnetic

stir bar.  The resulting mixture was stirred at room temperatureover a period of 10 min.  After

addition of 1.43 g (10.0 mm) of 4-chloroanisol, the resulting mixture was stirred for 5 min until

the catalytic reaction was initiated by dropwise addition of 15 mL (15.0 mm, 1.0 M in THF) of

O-tolylmagnesium chloride at room temperature over a period of 5 min.  The resulting mixture

was stirred at room temperature over 12 h before the reaction was quenched with 10.0 mL of

H2O, and the mixture was diluted with 300 mL of Et2O.  After separation of organic and

aqueous phases, the organic phase was washed with 20 mL of H2O, and 50 mL of brine, then

dried over MgSO4, filtered and concentrated by rotary evaporation.  The crude product was

purified by column chromatography on silica gel (100 : 1-hexane : methyl t-butyl ether) to afford

1.85 g (93 % yield) of 4-(o-tolyl)anisole.  It was >95% pure by 1H NMR and GC/MS.  1H

NMR (500 MHz, CDCl3):  δ 7.47-7.19 (m, 8H), 4.03 (s, 3H), 2.53 (s, 3H) ppm.  13C NMR

(125 MHz, CDCl3): δ 158.5, 141.5, 135.3, 134.3, 130.2, 130.1, 129.8, 126.8, 125.7, 113.4,

55.0, 20.4 ppm.  HRMS Calcd for C14H14O:  199.1122.  Found:  199.1121.  Anal Calcd for

C14H14O:  C, 84.81; H, 7.12.  Found:  C, 84.65; H, 6.98.

Synthesis of 2-phenyltoluene 6

In the drybox, 50.0 mg (0.303 mm) of (Me3C)2PH(O), 83.4 mg (0.303 mm) of

Ni(COD)2 and 10.0 mL of THF were loaded into a reactor (20 mL) equipped with a magnetic
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stir bar.  The resulting mixture was stirred at room temperatureover a period of 10 min.  After

addition of 1.126 g (10.0 mm) of chlorobenzene, the resulting mixture was stirred for 5 min until

the catalytic reaction was initiated by dropwise addition of 15 mL (15.0 mm, 1.0 M in THF) of

O-tolylmagnesium chloride at room temperature over a period of 5 min.  The resulting mixture

was stirred at room temperature over 12 h before the reaction was quenched with 10.0 mL of

H2O, and the mixture was diluted with 300 mL of Et2O.  After separation of organic and

aqueous phases, the organic phase was washed with 20 mL of H2O, and 50 mL of brine, then

dried over MgSO4, filtered and concentrated by rotary evaporation.  The crude product was

purified by column chromatography on silica gel (100 : 1-hexane : methyl t-butyl ether) to afford

1.62 g (96 % yield) of 2-pnenyltoluene.  It was >95% pure by 1H NMR and GC/MS.  1H

NMR (500 MHz, CDCl3):  δ 7.6-7.47 (m, 9H), 2.50 (s, 3H) ppm.  13C NMR (125 MHz,

CDCl3): δ 142.0, 141.9, 135.2, 130.3, 129.7, 129.1, 128.0, 127.2, 126.7, 125.7, 20.4 ppm.

HRMS Calcd for C13H12:  169.1017.  Found:  169.1016.  Anal Calcd for C13H12:  C, 92.81;

H, 7.19.  Found:  C, 92.60; H, 7.08.

Synthesis of N-phenylpiperidine7

In a drybox, 14.4 mg (0.087 mm) of (Me3C)2PH(O), 20.0 mg (0.0218 mmol) of

Pd2(dba)3 (dba = bis(dibenzylideneacetone)) and 4.0 mL of toluene were loaded into a reactor

(20 mL) equipped with a magnetic stir bar.  The resulting mixture was stirred at room temperature

overnight.  Next, 144.0 mg (1.5 mm) of NaOtBu was added into the mixture above, followed by

syringing 122 µl (1.2 mm) of PhCl, and 100 µl (1.0 mm) of piperidine into the reactor.  The

resulting mixture was refluxed for 12 h.  The reaction mixture was then cooled to room

temperature, chromatographed on silicon gel using ethyl acetate/hexane (5% volume ratio) as
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eluant.  The eluate was concentrated by rotary evaporation followed by high vacuum to yield 82

mg (51% yield) of N-phenylpiperidine.  It was >95% pure by 1H NMR and GC/MS.  1H NMR

(500 MHz, CDCl3):  δ 7.15 (m, 2H), 6.84 (m, 2H), 6.72 (m, 1H), 3.06 (t, J = 5.48 Hz, 4H),

1.61 (m, 4H), 1.48 (m, 2H) ppm.  13C NMR (125 MHz, CDCl3):  δ 152.3, 129.0, 119.2,

116.5, 50.7, 25.9, 24.4 3 ppm.  MS: Calcd for C11H15N(M+):  161.3.  Found: 162.3 (M+ + H).

Synthesis of N-(4-methylphenyl)piperidine 7,8

The general procedure above was followed using 4-methyl-chlorobenzene (152 mg, 1.2

mm) and piperidine (100 µl, 1.0 mm) with Pd2(dba)3 (20.0 mg, 0.0218 mm) and

(Me3C)2PH(O) (14.5 mg, 0.0878 mm) and NaOtBu (144 mg, 1.5 mm) in 3.0 mL of toluene.

After 12 h refluxing, the reaction mixture was chromatographed with 5% ethyl acetate/hexane to

give 106 mg (61 % yield) of N-(4-methylphenyl)piperidine.  It was >95% pure by 1H NMR

and GC/MS.  1H NMR (500 MHz, CDCl3):  δ 6.92 (d, J = 8.4 Hz, 2H), 6.72 (d, J = 8.5 Hz,

2H), 2.95 (t, J = 5.5 Hz, 4H), 2.13 (s, 3H), 1.58 (m, 4H),1.43 (m, 2H) ppm.  13C NMR (125

MHz, CDCl3):  δ 150.3, 129.5, 128.6, 116.9, 51.2, 25.9, 24.3, 20.3 ppm.  MS:  Calcd for

C12H17N(M+):  175.1.  Found:  176.1 (M+ + H).

Synthesis of N-phenyl-p-toluidine9

The general procedure above was followed using PhCl (122 µl, 1.2 mm) and

p-toluidine (108 mg, 1.0 mm) with Pd2(dba)3 (20 mg, 0.0218 mm) and (Me3C)2PH(O) (14.5

mg, 0.0878 mm) and NaOtBu (144 mg, 1.5 mm) in 3.0 mL of toluene.  After 12 h refluxing, the

reaction mixture was chromatographed with 5% ethyl acetate/hexane to give 80 mg (44% yield)

of N-phenyl-p-toluidine.  It was >95% pure by 1H NMR and GC/MS.  1H NMR (500 MHz,

CDCl3):  δ 7.13 (t, J = 7.91 Hz, 2H), 6.98 (m, 2H), 6.89 (m, 4H), 6.78 (t, J = 7.32 Hz, 1H),



10

5.46 (s, br.  1H), 2.20 (s, 3H) ppm.  13C NMR (125 MHz, CDCl3):  δ 143.9, 140.3, 130.8,

129.8, 129.2, 120.2, 118.9, 116.8, 20.6 ppm.  MS:  Calcd for C13H13N(M+):  183.3.  Found:

184.1 (M+ + H).

Synthesis of N-(4-methoxyphenyl)piperidine 7

The general procedure above was followed using 4-chloroanisole (171 mg, 1.2 mm)

and piperidine (100 µl, 1.0 mm) with Pd2(dba)3 (20 mg, 0.0218 mm) and (Me3C)2PH(O)

(14.5 mg, 0.0878 mm) and NaOtBu (144 mg, 1.5 mm) in 4.0 mL of toluene.  After 12h

refluxing, the reaction mixture was chromatographed with 5% ethyl acetate/hexane to give 128

mg (67% yield) of N-(4-methoxyphenyl)piperidine.  It was >95% pure by 1H NMR and

GC/MS.  1H NMR (500 MHz, CDCl3):  δ 6.81 (d, J = 9.11 Hz, 2H), 6.72 (d, J = 9.11 Hz,

2H), 3.65 (s, 3H), 2.92 (t, J = 5.46 Hz, 4H), 1.60 (m, 4H), 1.46 (m, 2H) ppm.  13C NMR

(125 MHz, CDCl3):  δ 153.5, 146.8, 118.6, 114.3, 55.4, 52.2, 26.1, 24.1 ppm.

Synthesis of t-butyl phenyl sulfide 10

Method A. In the drybox, 250.0 mg (1.38 mm) of (Me3C)2P-Cl, 423.0 mg (0.45 mm) of

Pd2(dba)3 and 20.0 mL of DMSO were loaded into a reactor (150 mL) equipped with a

magnetic stir bar.  The resulting mixture was stirred at room temperature over a period of 5 h

before 150.0 mg (8.35 mm) of H2O was added, and the resulting mixture was stirred at room

temperature for 12 h.  Next, 2.10 g (18.7 mm) of chlorobenzene, 1.62 g (18.0 mm) of t-

butylthiol, and 3.46 g (36.0 mm) of NaO-tBu were added into the reactor.  The resulting

mixture was refluxed for 12 h.  The reaction mixture was then cooled to room temperature,

chromatographed on silicon gel using t-butylmethylether/hexane (1% volume ratio) as eluant.

The eluate was concentrated by rotary evaporation followed by high vacuum to yield 780 mg
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(26 % yield) of t-butyl phenyl sulfide.  It was >95% pure by 1H NMR and GC/MS.  1H NMR

(500 MHz, CDCl3):  δ 7.4-7.2 (m, 5H), 1.17 (s, 9H) ppm.  13C NMR (125 MHz, CDCl3):  δ

137.4, 132.7, 128.5, 128.3, 45.6, 30.9 ppm.  HRMS:  Calcd for C10H15S(M++H):

167.0894.  Found:  167.0888.

Method B. In the drybox, 250.0 mg (1.38 mm) of (Me3C)2P-Cl, 423.0 mg (0.45 mm) of

Pd2(dba)3 and 20.0 mL of DMSO were loaded into a reactor (150 mL) equipped with a

magnetic stir bar.  The resulting mixture was stirred at room temperature over a period of 5 h

before 150.0 mg (8.35 mm) of H2O was added, and the resulting mixture was stirred at room

temperature for 12 h.  Next, 2.93 g (18.7 mm) of bromobenzene, 1.62 g (18.0 mm) of t-

butylthiol, and 3.46 g (36.0 mm) of NaO-tBu were added into the reactor.  The resulting

mixture was stirred at room temperature for 12 h before chromatographed on silicon gel using t-

butylmethylether/hexane (1% volume ratio) as eluant.  The eluate was concentrated by rotary

evaporation followed by high vacuum to yield 1.458 g (49 % yield) of t-butyl phenyl sulfide.  It

was >95% pure by 1H NMR and GC/MS.  1H NMR (500 MHz, CDCl3):  δ 7.4-7.2 (m, 5H),

1.17 (s, 9H) ppm.  13C NMR (125 MHz, CDCl3):  δ 137.4, 132.7, 128.5, 128.3, 45.6, 30.9

ppm.  HRMS:  Calcd for C10H15S(M++H):  167.0894.  Found:  167.0888.

Preparation of Dichloro(di-t-butylphosphinous acid)palladium (II) Dimer:

A solution of 780.0 mg (2.732 mm) of Pd(COD)Cl2 and 460.0 mg (2.79 mm) of (t-

Bu)2PH(O) in 60 mL of 1,4-dioxane was boiled under reflux for 2 days.  Examination of the

reaction mixture by 1H-coupled 31P NMR at this point revealed only a singlet at δ147.6 ppm.

Solvent was removed from filtrate in vacuo and the residue was dissolved in CH2Cl2.

Evaporation of the filtrate in vacuum followed by crystallization from a mixture of



12

CH2Cl2/hexane (95 : 5 volume ratio) gave 738 mg (80 % yield) of yellow [(t-Bu)2P-

(OH)PdCl2]2.  1H NMR (500 MHz, CDCl3):  δ 5.23 (m, 1H), 1.43 (d, J = 16.3 Hz, 18H)

ppm.  13C NMR (125 MHz, CDCl3):  δ 42.2 (d, J P-C = 25.4 Hz), 28.0 ppm.  31P NMR

(CDCl3, 202 MHz):  δ 145.0 ppm.  Anal. Calcd for C16H38P2O2Cl4Pd2:  C, 28.3; H, 5.64.

Found:  C, 27.86; H, 5.47.
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