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Supplementary Information

Experimental
All manipulations were carried out under an atmosphere of argon. Solvents were dried according to established procedures. The compound 1 was synthesised according to the reported methods.1 1H NMR spectra were recorded at 300.13 MHz, 13C NMR spectra at 75.47 MHz and 29Si NMR spectra at 59.63 MHz on a Bruker AM300 spectrometer operating in the Fourier transform mode with, for 13C spectra, noise proton decoupling. FTIR spectra were recorded on a Perkin-Elmer 1710 spectrometer. Chemical analysis was accomplished by the University of St. Andrews Microanalysis service.

Compound 2: 

1,3,5,7,9,11,13,15-octakis(2-(trichlorosilyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane 

HSiCl3 (6ml, 59.3 mmol) and H2[PtCl6] (0.1 mol L-1 in isopropanol, 10 drops) were added to a solution of octavinylpentacyclooctasiloxane 1 (1.0 g, 1.58 mmol) in diethylether (50 ml). The resulting mixture was heated at reflux for 8 h and at 20°C for 15 h. The solvent was removed in vacuo to give 2.65 g (97.8 %) of 2 as a white solid. Compound 2 can also be synthesised by adding H2[PtCl6] (0.1 mol L-1 in isopropanol, 2 drops) to a solution of octahydridopentacyclooctasiloxane
 (0.15g, 0.35mmol) and vinyltrichlorosilane (9ml, 70mmol). The resulting mixture was heated at reflux for 22 h. The solvent was removed in vacuo to give 0.77g (100%) of 2 as a white solid. (CDCl3), 0.95 (m, -CH2-, 16H), 1.45 (m, -CH2-, 16H); 13C (CDCl3), 3.41 (-O3Si-CH2-), 16.77 (-CH2-SiCl3);  29Si (CDCl3), 12.82 ( -SiCl3), -67.48 (O3Si-C).

Compound 3:

 1,3,5,7,9,11,13,15-octakis(2-(dichloromethylsilyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane 

HSiMeCl2 (3ml, 28.8 mmol) and H2[PtCl6] (0.1 mol L-1 in isopropanol, 5 drops) were added to a solution of 1 (0.5 g, 0.79 mmol) in diethylether (25 ml). The resulting mixture was heated at reflux for 8 h and at 20°C for 15 h. The solvent was removed in vacuo to yield 1.14 g (93 %) of 3 as a white solid.  (CDCl3), 0.82 (m, CH3, 24H), 0.84 (m, -CH2-, 16H), 1.16 (m, -CH2-, 16H); 13C (CDCl3), 3.30 (-O3Si-CH2-), 4.49 (-CH3), 13.70 (CH2-Si-).

Compound 4 :

1,3,5,7,9,11,13,15-octakis(2-(chlorodimethylsilyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane 

HSiMe2Cl (5.5 ml, 47 mmol) and H2[PtCl6] (0.1 mol L-1 in isopropanol, 10 drops) were added to a solution of 1 (1.0 g, 1.58 mmol) in diethylether (50 ml). The resulting mixture was heated at reflux for 14 h. The solvent was removed in vacuo to yield 2.17 g (99 %) of 4 as a white solid. 1H (CDCl3), 0.70 (m, -CH2-, 16H), 0.86 (m, -CH2-, 16H), 0.44 (s, -CH3, 48H); 13C (CDCl3), 1.03 (CH3), 3.69 (-CH2-), 10.72 (-CH2-).
Compound 5: 

1,3,5,7,9,11,13,15-octakis(2-(trivinylsilyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane 

Vinylmagnesium bromide (1 M in THF ; 45 ml) was added to a solution of 2 (2.65 g ; 1.54 mmol) in THF (40 ml). The resulting solution was stirred at room temperature for 17 h. Ammonium chloride (1 M in H2O, 50 ml) was added and the solution was extracted with diethylether (2x80 ml). The combined organic layers were washed with brine, dried over Na2SO4 and concentrated in vacuo. The residue (2.33 g) was loaded on a column of silica gel and eluted with 95 : 5 hexane-diethylether to afford compound 5 (1.90 g, 81 %).  Microanalysis found C, 50.7; H, 6.9 ; Si16O12C64H104 requires C, 50.8; H, 7.1%. 1H (CDCl3), 0.62 (m, -CH2- 16H), 0.76 (m, -CH2-, 16H), 5.78 (dd, 3JHH = 7.4 Hz, 3JHH = 16.8 Hz, Si-CH=, 24H), 6.08-6.21 (m, -CH=CH2, 48H); 13C (CDCl3), 4.13 (-CH2Si-), 4.34 (O3SiCH2-), 134.32 (CH=CH2), 134.66 (CH=CH2); 29Si (CDCl3), -18.2 (-Si (CH=CH2)3), -67.48 (O3Si-C); IR (KBr disk), 3050 (m), 2945 (m), 1593 (m, C=C), 1404 (s), 1263 (m), 1116 (vs, Si-O-Si), 1009 (s), 955 (s), 710 (s), 595 (s), 470 (m).

Compound 6: 

1,3,5,7,9,11,13,15-octakis(2-(tris(2-(trichlorosilyl)ethyl)silyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane

HSiCl3 (13ml, 0.128 mol) and H2[PtCl6] (0.1 mol L-1 in isopropanol, 15 drops) were added to a solution of 5 (1.8 g, 1.58 mmol) in diethylether (50 ml). The resulting mixture was heated at reflux for 27 h. The solvent was removed in vacuo to yield 4.97 g (88 %) of 6 as a white solid. 13C (CDCl3), 1.04 (-CH2Si-), 1.99 (-CHSi(CH2-)3), 4.27 (O3SiCH2-), 17.22 (-CH2SiCl3); 29Si (CDCl3), 12.31 (-SiCl3), 11.02 (-CH2Si-), -67.02 (O3Si-).

Compound 7:

1,3,5,7,9,11,13,15-octakis(2-(tris(2-(trivinylsilyl)ethyl)silyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane 
Vinylmagnesium bromide (1 M in THF ; 80 ml) was added to a solution of 6 (4.68 g, 1.03 mmol) in THF (50 ml). The resulting solution was stirred at room temperature for 16 h and refluxed for 2 h. Ammonium chloride (1 M in H2O, 50 ml) was added and the solution was extracted with diethylether (2x80 ml). The combined organic layers were washed with brine, dried over Na2SO4 and concentrated in vacuo. The residue (4.63 g) was loaded on a column of silica gel and eluted with 95 : 5 hexane-diethylether to afford compound 7 (0.89 g, 21 %). 13C (CDCl3), 2.55 (br, -CH2CH2-), 4.86 (br, -CH2CH2-), 134.55 (br, -CH=CH2); 29Si (CDCl3), 10.45 (-CH2SiCH2-), -18.25 (-CH2SiCH=CH2), -66.59 (O3Si-)

Compound 8: 

1,3,5,7,9,11,13,15-octakis(2-(triallylsilyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane 
Allylmagnesium bromide (made from allyl bromide 4.75 ml, magnesium 1.38 g and 95 ml of diethylether) was added to a solution of 2 (2.64 g ; 1.54 mmol) in diethylether (50 ml). The resulting solution was heated at reflux for 3 h and stirred at room temperature for 24 h. Ammonium chloride (1 M in H2O, 50 ml) was added and the solution was extracted with diethylether (2x80 ml). The combined organic layers were washed with brine, dried over Na2SO4 and concentrated in vacuo. The residue (2.76 g) was loaded on a column of silica gel and eluted with 95 : 5 hexane-diethylether to yield compound 8 as a viscous oil (1.52 g, 53 %). Microanalysis found C, 57.4; H 8.5; Si16O12C88H152 requires C, 57.0; H, 8.3%.   (CDCl3), 0.64 (m, -CH2-CH2-, 32H), 1.63 (d, 3JHH = 8.1Hz, Si-CH2-, 48H), 4.91 (m, CH=CH2, 48H), 5.80 (m, CH=CH2, 24H); 13C (CDCl3), 2.73 (-CH2Si-), 4.30 (O3SiCH2-), 19.07 (-Si-CH2-), 113.77 (CH=CH2), 134.19 (CH=CH2); IR (NaCl), 3077 (m), 2972 (m), 2919 (m), 1794 (m), 1630 (s, C=C), 1419 (s), 1264 (s), 1118 (vs, Si-O-Si), 900 (m), 930 (s), 894 (s), 799 (s), 638 (m)

Compound 9 : 

1,3,5,7,9,11,13,15-octakis(2-(diallylmethylsilyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane  

Allylmagnesium bromide (made from allyl bromide 1.55 ml, magnesium 0.49 g and 25 ml of diethylether) was added to a solution of 3 (1.14 g ; 1.54 mmol) in diethylether (25 ml), and the resulting solution was heated at reflux for 4 h and stirred at room temperature for 16 h. Ammonium chloride (1 M in H2O, 50 ml) was added and the solution was extracted with diethylether (2 x 80 ml). The combined organic layers were washed with brine, dried over Na2SO4 and concentrated in vacuo. The residue (2.33 g) was loaded on a column of silica gel and eluted with 95 : 5 hexane-diethylether to afford compound 9 as a colourless oil (0.88 g, 77 %). Microanalysis found C, 52.6; H 8.6; Si16O12C72H136 requires C, 52.6; H, 8.3%., 1H (CDCl3), 0.02 (s, -CH3, 24H), 0.62 (m, CH2CH2, 32H), 1.59 (d, 3JHH = 8.1 Hz, -CH2-CH=, 32H), 4.88 (m, CH=CH2, 32H), 5.78 (m, CH=CH2, 16H); 13C (CDCl3), -6.29 (-CH3), 4.36 (-CH2CH2-), 20.79 (-CH2-CH=), 113.27 (CH=CH2), 134.59 (CH=CH2) ); IR (NaCl), 3077 (m), 2971 (m), 2917 (m), 1794 (m), 1630 (s, C=C), 1419 (s), 1253 (s), 1117 (vs, Si-O-Si), 1035 (m), 991 (m), 931 (m), 894 (s), 822 (s), 701 (m), 631 (m)

Compound 10 : 

1,3,5,7,9,11,13,15-octakis(2-(dimethylvinylsilyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane 

Vinylmagnesium bromide (1 M in THF ; 19 ml) was added to a solution of 4 (2.3 g ; 1.58 mmol) in THF (40 ml). The resulting solution was refluxed for 15 h. Ammonium chloride (1 M in H2O, 40 ml) was cautiously added and the solution was extracted with diethylether (2x60 ml). The combined organic layers were washed with brine, dried over Na2SO4 and concentrated in vacuo. The residue (2.1 g) was loaded on a column of silica gel and eluted with 95 : 5 hexane-diethylether to yield compound 10 (1.09 g ; 52.2 %). m.p. 218-220°C, Microanalysis found C, 43.4; H, 8.1; Si16O12C48H104 requires C, 43.6; H, 7.9. 1H(CDCl3), 0.10 (s, CH3, 48H), 0.59 (m, CH2-CH2-, 32H), 5.71 (dd, 2JHH = 4.2 Hz, 3JHH = 20.0 Hz, Si-CH=CHcisHtrans, 8H), 5.99 (dd, 2JHH = 4.2 Hz, 3JHH = 14,7.0 Hz, Si-CH=CHcisHtrans, 8H), 6.17 (dd, 3JHH = 14.7 Hz, 3JHH = 20.0 Hz, Si-CH=CHcisHtrans, 8H); 13C(CDCl3), -3.92 (Si-CH3), 4.40 (O3Si-CH2), 6.75 (-CH2-Si), 131.70 (CH=CH2), 138.74 (CH=CH2); I.R.(KBr disk), 2956 (m), 1593 (m), 1406 (s), 1248 (s, Si-CH3), 1112 (vs, Si-O-Si), 1008 (s), 950 (s), 838 (s), 758 (s), 700 (m), 634 (s), 544 (s), 469 (s)

Compound 11 : 

1,3,5,7,9,11,13,15-octakis(2-(methyldivinylsilyl)ethyl)pentacyclo[9.5.1.13,9.15,15.17,13]octasiloxane

Vinylmagnesium bromide (1 M in THF ; 40 ml) was added to a solution of 3 (2.42 g ; 1.55 mmol) in THF (40 ml). The resulting solution was refluxed for 2 h. Ammonium chloride (1 M in H2O, 40 ml) was cautiously added and the solution was extracted with diethylether (2x60 ml). The combined organic layers were washed with brine, dried over Na2SO4 and concentrated in vacuo. The residue (3.2 g) was loaded on a column of silica gel and eluted with 95 : 5 hexane-diethylether to yield compound 11 (1.11 g ; 50.4 %). m.p. 192-194 °C; Microanalysis found C, 47.5; H, 7.4; Si16O12C56H104 requires C, 47.4; H, 7.4; 1H(CDCl3), 0.16 (s, CH3, 24H), 0.59 (m, CH2, 16H), 0.67 (m, CH2, 16H), 5.74 (dd, 2JHH = 4.6 Hz, 3JHH = 19.5 Hz, Si-CH=CHcisHtrans, 16H), 6.03 (dd, 2JHH = 4.6 Hz, 3JHH = 14,7.0 Hz, Si-CH=CHcisHtrans, 16H), 6.15 (dd, 3JHH = 14.7 Hz, 3JHH = 19.5 Hz, Si-CH=CHcisHtrans, 16H); 13C(CDCl3), -5.84 (Si-CH3), 4.31 (O3Si-CH2), 5.39 (-CH2-Si), 133.07 (CH=CH2), 136.53 (CH=CH2); I.R.(KBr disk), 2965 (m), 1594 (m), 1407 (s), 1253 (s, Si-CH3), 1110 (vs, Si-O-Si), 1008 (s), 953 (s), 786 (s), 733 (m), 705 (m), 680 (m), 638 (s), 539 (s), 469 (s)
Crystal structure determination of compound 5
Crystal Data. Si16O12C64H112, M = 1522.9, monoclinic  a = 13.731 (1) Å, b =  13.869 (1) Å, c = 23.37 (1) Å and  = 94.36 (5) °, U = 4437 (4) Å3, T = 220K, space group P21/c (No. 14), Z = 2,  (Mo( K) = 2.68 mm-1, 2309 unique reflections measured. The crystal showed essentially no diffraction beyond 30° 2 and so only a partial structure refinement could be accomplished, but agreement values of R(F2) = 0.17, Rw(F2) of 0.25 and g.o.f. of 2.9 were obtained for a full-matrix least-squares refinement against 2309 reflections, of which 1325 were observed according to the criterion that I > 3(I). The paucity of data is presumably due to the intrinsic high levels of thermal motion and/or disorder at the periphery of the dendrimer. These problems are highlighted by the large thermal displacement factors associated with all the atoms. The silicon and oxygen and the eight methylene carbon atoms were refined with anisotropic thermal displacement parameters, and the other carbon atoms isotropically. The carbon atoms of the vinyl groups were located in difference Fourier maps, but the quality of the crystal data is such that we were unable to refine their positions without bond distance and angle restraints. There is evidence in the difference Fourier maps for a number of alternative positions for the terminal vinyl carbon (i.e. there may be some disorder of the vinyl groups), but these could not be modelled satisfactorily. The experiment does, however, confirm the basic connectivity of  compound 5.
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