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Supplementary data

Dendritic Effect in Polymer-Supported Catalysis of Intramolecular Pauson-Khand Reaction

Adi Dahan and Moshe Portnoy*
NMR data for resins 2
2a  Gel-phase 13C NMR (100 MHz, C6D6):  165.2 (C6), 145.3 (C10), 143.7 (C4), 136.3 (C11), 133.6 (C12), 133.0 (C9), 129.2 (C3, C7, C8), 128.3 (C13, C14), 114.5 (C2), 69.5 (Merrifield), 66.0 (C5).

1H NMR of cleaved product: (200 MHz, CDCl3):  8.42 (dd, J = 2.9 Hz, J = 8.4 Hz, 2H, H8); 7.98 – 7.59 (m, 12H, H9, H12, H13, H14).
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2b  Gel-phase 13C NMR (100 MHz, C6D6): 165.4 (C11), 158.9 (C1, C6), 144.1 (C15, C4), 136.3 (C16, C8), 133.7 (C17), 132.9 (C14), 128.4 (C3, C12, C13, C18, C19), 114.3 (C2, C7), 69.5 (C5), 65.8 (C10).

1H NMR of cleaved product: (200 MHz, CDCl3):  8.41 (dd, J = 2.8 Hz, J = 6.7 Hz, 4H, H13); 8.06 – 7.60 (m, 24H, H14, H17, H18, H19, ); 7.16 (s, 1H, H9); 7.08 (s, 2H, H7); 5.52 (s, 4H, H10).
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2c  Gel-phase 13C NMR (100 MHz, C6D6): 165.1 (C16), 158.6 (C1, C6, C11), 143.8 (C4, C20), 137.7 (C8, C13), 136.1 (C21), 133.5 (C22), 132.9 (C19), 129.0 (C3, C17, C18), 128.2 (C23, C24), 120.1 (C9, C14), 114.0 (C2, C7, C12), 69.2 (C5, C10), 65.7 (C15).
1H NMR of cleaved product: (200 MHz, CDCl3):  8.40 (dd, J = 2.7 Hz, J = 7.5 Hz, 8H, H18); 7.94 – 7.50 (m, 48H, H19, H22, H23, H24); 7.16 – 6.75 (m, 9H, H7, H9, H12, H14); 5.49 (s, 8H, H15); 5.27 (s, 4H, H10).
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2d Gel-phase 13C NMR (100 MHz, C6D6):  167.0 (C21), 158.6 (C1, C6, C11, C16), 143.9 (C4, C25), 137.8 (C8, C13, C18), 136.1 (C26), 133.6 (C27), 132.9 (C24), 129.0 (C3, C22, C23),128.3 (C28, C29), 120.1 (C9, C14, C19), 114.0 (C2, C7, C12, C17), 69.2 (C5, C10,C15), 65.7 (C20).

1H NMR of cleaved product: (200 MHz, CDCl3):  8.37 (dd, J = 2.4 Hz, J = 6.0 Hz, 16H, H23); 7.94 – 7.63 (m, 96H, H24, H27, H28, H29); 7.25-6.75 (m, 21H, H7, H9, H12, H14, H17, H19); 5.45 (s, 16H, H20); 5.11 (s, 12H, H10, H15).
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2e Gel-phase 13C NMR (100 MHz, C6D6): C6C1144.5 (C4), 140.8 (C12), 138.4 (C13), 133.8 (C14), 131.3 (C11), 130.0 (C3, C8, C10), 128.1 (C9, C15, C16), 114.3 (C2), 69.4 (Merrifield), 66.1 (C5)

1H NMR of cleaved product: (200 MHz, CDCl3): 8.63 (m, 1H, H8); 8.11 (m, 1H, H10); 8.05 – 7.44 (m, 12H, H9, H11, H14, H15, H16).
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2f Gel-phase 13C NMR (100 MHz, C6D6): 165.7 (C11), 154.0 (C1, C6), 140.6 (C17), 138.2 (C8, C18), 133.7 (C19), 131.4 (C16), 130.4 (C3, C13, C15), 128.1 (C14, C20, C21), 120.0 (C9), 114.4 (C2, C7), 69.2 (C5), 66.0 (C10).

1H NMR of cleaved product: (200 MHz, CDCl3): m, 2H, H13); 8.03 (m, 2H, H15); 7.95 – 7.40 (m, 15H, H9, H14, H16, H19, H20, H21), 6.9 (s, 2H, H7), 5.30 (s, 4H, H10).
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2g Gel-phase 13C NMR (100 MHz, C6D6):  165.6 (C16), 158.6 (C1, C6, C11), 140.5 (C22), 138.0 (C8, C13, C23), 133.6(C24), 131.3 (C21), 130.3 (C3, C18, C20), 128.0 (C19, C25, C26) 120.0 (C9, C14), 114.1 (C2, C7, C12), 69.2 (C5, C10), 65.9 (C15).

1H NMR of cleaved product: (200 MHz, CDCl3): 8.50 (m, 4H, H18); 8.02 (m, 4H, H20); 7.92 – 7.39 (m, 50H, H14, H19, H21, H24, H25, H26), 7.05 (m, 7H, H7, H9, H12), 5.30 (s, 8H, H15); 5.06 (s, 4H, H10).

[image: image7.wmf]C

H

2

O

5

4

3

2

1

R

=

 

H

 

 

 

 

 

(

1

H

 

c

l

e

a

v

a

g

e

)

(

1

3

C

 

g

e

l

-

p

h

a

s

e

)

o

r


2h Gel-phase 13C NMR (100 MHz, C6D6): 165.2 (C21), 158.8 (C1, C6, C11, C16), 143.9 (C27), 137.8 (C8, C13, C18), 136.1(C28), 133.6 (C29), 132.9 (C26), 131.4 (C3, C23, C25)128.2 (C24, C30, C31), 120.2 (C9, C14, C19), 114.0 (C2, C7, C12, C17), 69.2 (C5, C10, C15), 65.7 (C20).

1H NMR of cleaved product: (200 MHz, CDCl3): 8.50 (m, 8H, H23); 7.99 (m, 8H, H25); 8.00 – 7.38 (m, 100H, H19, H24, H26, H29, H30, H31), 7.05 (m, 25H, H7, H9, H12, H14, H17), 5.29 (s, 16H, H20); 5.08 (s, 12H, H10, H15).
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The complexation of 2 with Co2(CO)8 was performed following the literature procedure for preparation of 1.7 For best results freshly recrystallised Co2(CO)8 should be used
Table 1. Loading and 31P NMR data for 2 and 3. 

	Resin 2/3
	2: 31P ppm
	2: Loading of PPh2 groups mmol/gr
	3: 31P ppm
	3: Percent of complexation (%)

	a
	-4.5
	0.79
	69.2 (sh 66)a
	98

	b
	-4.5
	0.78
	74.7
	85

	c
	-4.5
	0.76
	73.5
	86

	d
	-4.5
	0.75
	80.5
	100

	e
	-3.6
	0.93
	67.6 (sh 61)a
	100

	f
	-3.6
	0.90
	67.8
	78

	g
	-3.6
	0.72
	66.6
	50

	h
	-3.6
	0.88
	67.4
	59


a sh = shoulder.

General procedure for catalysis
The compound 4 (119mg, 0.5 mmol) and resin 3 (loaded with 0.025 mmol of Co dimer) were placed in a pressure tube with 5 ml CO-saturated THF. The tube was washed and filled with CO (1 atm), sealed and heated to 700C.The mixture was stirred for 24 hours, cooled and filtered. The resin was washed with THF and ether and the combined filtrates stripped of the solvents. The residue was dissolved in Hexane:EtOAc (1:1) and passed through a short plug of silica gel to ensure removal of paramagnetic species. The crude is analyzed using 1H NMR or separated on a silica gel column yielding pure 5 and a mixture of 4 and 6.
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