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Scheme 1

Table 1. 1H NMR data of the phosphine ligands dppe and dppp and the palladium complexes 5 and 6 in combination with different amounts of B(C6F5)3
	Compound a
	1H-NMR

	[µmol] (molar ratio)
	[ppm (Hz)]

	dppe [7]
	2.02 (d, 6.6, 4H, CH2), 7.22 (d, 1.4, 20H, Harom.)

	
	

	dppe/B(C6F5)3 [7/63] (1:9)
	2.52 (s, br, 4H, CH2), 7.28 and 7.52 (s, br, 16H, Harom.), 7.71 (d, br, 7.2, Harom.)

	
	

	5 [7] b
	2.65 ("d", 24.4, 4H, CH2), 7.61-7.49 (m, 12H, Harom.), 7.87-7.80 (m, 8H, Harom.)

	
	

	5/B(C6F5)3 [7/7] (1:1)
	not soluble

	
	

	5/B(C6F5)3 [7/14] (1:2)
	2.49 (m, br, CH2), 7.04 (d, 6.2, Harom.), 7.31 (t, 7.5, Harom.), 7.50 (t, 7.3, Harom.), 7.5-7.8 (m, br, Harom.)

	
	

	5/B(C6F5)3 [7/35] (1:5)
	2.48 (m, br, CH2), 7.05 (d, 6.0, Harom.), 7.31 (t, 7.6, Harom.), 7.50 (t, 7.4, Harom.), 7.60 (s, br, Harom.)

	
	

	5/B(C6F5)3 [7/63] (1:9)
	no changes compared to the 1:5-spectrum

	
	

	dppp [7]
	1.49 (m, 2H, C-CH2-C), 2.11 (t, 7.8, 4H, P-CH2), 7.1-7.4 (m, 20H, Harom.)

	
	

	dppp/B(C6F5)3 [7/63] (1:9)
	1.44 (m, br, 2H, C-CH2-C),2.46 (t, br, 70.1, P-CH2), 6.9-8.1 (m, 20H, Harom.)

	
	

	6 [7] b
	1.69 (tquint, 2H, C-CH2-C, 3JPH ( 23 Hz, 3JHH ( 4 Hz), 2.65 ("quint", 4H, P-CH2), 7.51-7.40 (m, 12H, Harom.), 7.80-7.73 (m, 8H, Harom.)

	
	

	6/B(C6F5)3 [7/7] (1:1)
	2.00 (t, br, 2H, C-CH2-C), 2.38 (s, br, 4H, P-CH2), 7.4 und 7.6 (s, br, 20H, Harom.)

	
	

	6/B(C6F5)3 [7/14] (1:2)
	2.09 (t, br, 2H, C-CH2-C), 2.56 (s, br, 4H, P-CH2), 7.1-7.7 (m, 20H, Harom.)

	
	

	6/B(C6F5)3 [7/35] (1:5)
	no changes compared to the 1:2-spectrum

	
	

	6/B(C6F5)3 [7/63] (1:9)
	no changes compared to the 1:2-spectrum

	a solvent: CD2Cl2 (0.5 mL) except where noted otherwise; b solvent: DMSO-d6 (0.5 mL)
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Scheme 2 31P NMR data of the interaction between dppe, dppp, dppb, 5 and 6 with B(C6F5)3 – see Table 2
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Scheme 3 19F NMR data of the interaction between dppe, dppp and Cl– (from 5, 6 or Et4NCl) and B(C6F5)3 – see Table 2
Table 2. 19F NMR and 31P NMR data of the phosphine ligands dppe and dppp, the palladium(II) complexes 5 and 6 and Et4N+Cl- in combination with different amounts of B(C6F5)3 (measured in CD2Cl2 at room temperature).

	Compound a
[µmol] (molar ratio)
	31P-NMR
	19F NMR [ppm (JFF Hz)]

	
	[ppm]
	o-F
	p-F
	m-F

	B(C6F5)3 A
	n. s.
	-129.27 (s, br) A
	-145.28 (s, br) A
	-161.76 (tdd, 20.7, 7.5, 2.8) A

	
	
	
	
	

	dppe [7]
	–12.9
	n. s.
	
	

	
	
	
	
	

	dppe/B(C6F5)3

[7/63] (1:9)
	+12.6
	-128.88 (d, 8.8) A

-133.87 (s, br) B
	-145.64 (s, br) A

-160.15 (t, 20.2) B
	-161.79 (“td”, 7.1, 20.5) A

-166.24 (t, 19.1) B

	
	
	

	5 [7] b
	+66.5
	n. S.

	
	
	

	5/B(C6F5)3 [7/7] (1:1)
	not soluble

	
	
	
	
	

	5/B(C6F5)3

[7/14] (1:2)
	+56.9
	-130.91 (s, br) C

-133.91 (s, br) D
	(-150.3 (s, br) C
-160.13 (t, 20.2) D
	-163.48 (s, br) C
-166.21 (t, 19.0) D

	
	
	
	
	

	5/B(C6F5)3

[7/35] (1:5)
	+56.9
	-129.53 (s, br) C
-133.88 (s, br) D
	-146.81 (s, br) C
-160.15 (t, 20.3) D
	-162.27 (s, br) C
-166.22 (t, 19.0) D

	
	
	
	
	

	5/B(C6F5)3

[7/63] (1:9)
	+56.9
	-129.35 (s, br) C
-133.89 (s, br) D
	-145.98 (s, br) C
-160.16 (t, 20.2) D
	-161.96 (s, br) C
-166.23 (t, 19.2) D

	
	
	
	
	

	dppp [7] 
	–17.6
	n. s.
	
	

	
	
	
	
	

	dppp/B(C6F5)3

[7/63] (1:9)
	+13.5, +7.9
	-128.62 (d, 8.8) A

-133.89 (s, br) B
	(-145.6 (s, br) A
-160.10 (t, 20.3) B
	-161.89 (s, br) A
-166.19 (t, 19.2) B

	
	
	
	
	

	6 [7] b
	+12.5
	n. s.
	
	

	
	
	
	
	

	6/B(C6F5)3

[7/7] (1:1)
	+14.1, 12.8 
	-132.80 (d, 17.7) C
-133.93 (s, br)

-134.88 (s, br) D
	-162.30 (t, 20.3) C

-160.21 (t, 20.2) D

-159.11 (s, br)
	-167.26 (t, 18.4) C
-166.25 (t, 19.7) D
-165.50 (s, br)

	
	
	
	
	

	6/B(C6F5)3

[7/14] (1:2)
	+16.0
	-132.54 (s, br) C

-133.89 (s, br) D
	(-155.2 (s, br) C
-160.13 (t, 20.3) D
	-164.00 (s, br) C
-166.20 (t, 18.6) D

	
	
	
	
	

	6/B(C6F5)3

[7/35] (1:5)
	+16.0
	-129.83 (s, br) C
-133.88 (s, br) D
	-146.69 (s, br) C
-160.15 (t, 20.2) D
	-162.27 (s, br) C
-166.22 (t, 19.4) D

	
	
	
	
	

	6/B(C6F5)3

[7/63] (1:9)
	+16.0
	-129.38 (s, br) C
-133.90 (s, br) D
	-146.08 (s, br) C
-160.18 (t, 20.2) D
	-162.06 (s, br) C
-166.25 (t, 19.0) D

	
	
	
	
	

	dppb c [7]
	-16.1
	n. s.
	
	

	
	
	
	
	

	dppbc/B(C6F5)3 [7/63] (1:9)
	14.5, 13.9, 9.6
	-128.53(s, br)

-133.91 (s, br)
	-144.57 (s, br)

-160.15 (t, 20.2)
	-161.78 (s, br)

-166.23 (t, 18.8)

	
	
	
	
	

	Et4NCl/B(C6F5)3

(1:1)
	n. s.
	-133.23 (dd, 7.7, 23.3) C
-135.85 (d, br, 20.9) D
	-162.54 (t, 20.3) C
-160.62 (t, 20.2) D
	-167.52 (m) C
-166.27 (td, 21.8, 6.7) D

	
	
	
	
	

	Et4NCl/B(C6F5)3 (1:9)
	n. s.
	-129.47 (s, br) C
-133.95 (s, br) D
	-146.30 (s, br) C
-160.24 (t, 20.2) D
	-162.03 (s, br) C
-166.31 (t, 18.7) D

	
	
	
	
	

	Et4NCl/B(C6F5)3/Al

(1:1:10)
	n. s.
	-121.97 (d, br, 18.1)

-122.25 (dd, 12.5, 29.8)

-123.52 (m)
	-156.6 (s, br)

-160.18 (t, 19.0)

-154.90 (t, 18.8)
	-163.86 (s, br)

-165.39 (m)

-162.69 (m)

	
	
	
	
	

	Et4NCl/B(C6F5)3/Al

(1:9:10)
	n. s.
	-122.16 (dd, 10.7, 24.3)

-123.45 (m, br)
	-153.93 (m, br)

-158.94 (t, 19.3)
	-162.53 (m, br)

-165.09 (m)

	n. s. = no signal; a solvent: CD2Cl2 (0.5 mL); b solvent: DMSO-d6 (0.5 mL); c dppb = bis(1,4-diphenylphosphino)butane
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Scheme 4 31P NMR data of the interaction between dppe, dppp, 5 and 6 with AlEt3 and different amounts of B(C6F5)3. Al(C6F5)3 is derived from the nearly equimolar (9:10) reaction of B(C6F5)3 and AlEt3 (resulting chemical shifts given in italics) – see Table 3.
Table 3. 31P NMR data of the phosphine ligands dppe and dppp and the palladium complexes 5 and 6 in combination with different amounts of B(C6F5)3/AlEt3 (measured in CD2Cl2 at room temperature).

	molar ratio

mixture a
	1:0:0
	1:0:10
	1:2:10
	1:5:10
	1:9:10

	dppe/B(C6F5)3/AlEt3
	-12.9
	-12.0
	n. m.
	n. m.
	-10.4

	
	
	
	
	
	

	5/B(C6F5)3/AlEt3
	66.5 b
	n. m.
	56.9
	56.9
	56.9

	
	
	
	
	
	

	dppp/B(C6F5)3/AlEt3
	-17.6
	-15.2
	n. m.
	n. m.
	+8.2, -13.4, -18.8

	
	
	
	
	
	

	6/B(C6F5)3/AlEt3
	12.5 b
	n. m.
	n. s.
	n. s.
	n. s.

	
	
	
	
	
	

	dppb c
	-16.1
	n. m.
	n. m.
	n. m.
	n. m.

	n. s. = no signal; n. m. = not measured; a solvent: CD2Cl2 (0.5 mL); b solvent: DMSO-d6 (0.5 mL); c dppb = bis(1,4-diphenylphosphino)butane
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