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ABSTRACT. Silane dendrimer with 96 allylic end groups has been synthesized in excellent yield
using repetitive alkenylation-hydrosilylation cycles. Each of the two steps provided the products in almost
quantitative yields. After a simple chromotograpic purification (silica gel, chloroform), pure dendrimers
were obtained and their purity was checked with 'H, ®C NMR spectroscopic method and elementai

analysis.
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Alkenylation®} of. 3.55 2(23.80 mmol) MeSiCl,
2] Et,0(25 mL)°l (80 mL, 1.0 mmol mL™") allyl-
magnesium bromide(80 mL, 1.0 mmo! mL™" <} 10%
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cantationtione] 2J&§ A3}l

A % 2@
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Scheme 1. Schematic representation of synthetic routes for dendrimeric silane.
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Fig. 1. 200 MHz "H NMR spectra of the dendrimeric
silane (G0~GS).
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Fig. 2. 50 MHz ¥C NMR spectra of the dendrimeric
silane (G1~GS).

Table 1. Molecuar mass and No. of end groups

Compds  Formula Molecular  No. of end
mass groups
GO CyoH 65, 166.11 3
G1 CsHeSi 545.16 6
G2 CrHyuSig 1302.80 12
G3 Cs7Ha12Siz 2812.80 24
G4 CaxsHewSigs 5848.65 48
G5 CosiH1az0Sise 11909.79 96

NMRo|| 2|8t g 8491 o)A 2{e} o] 7
7IAE ARz 338 e 4 w34 'H
NMRE ¥H HEEF 34¥ F Usem GodlA
GSAldel o2& 11712 3} FAHL BF ¥
22 AYHR L A 5 Ach Fig. 1 H &
GOslA+ GSell o|2¢ 7zt 343de) 'H NMR spec-
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Table 2. NMR-spectroscopic data of G1~G$ dendrimeric silane

Compds  MeSi CH, CH,= CH=
G0 'H —05i(s,3H) 1.13, 1.17(d,6H, /=8 Hz) 4.59~4.69(m6H) 5.53~558(m,3H)
B¢ —6.22 20.85 11348 134.36
Gl ‘H —042(s3H) 0.19~0.35(m,12H), 0.97~1.10(m,6H) 469~4.77(m,12H) 5.63~580m,6H)
—0.36(s,9H) 1.26, 1.30(d,12H, /=8 Hz)
BC  —575(G)) 17.92(G0), 18.24(G0) 113,02 134.82
—5.06(G0) 18.75(G0), 21.46(G1)

G2 'H -—044(s12H) 0.17~0.33(m,18H), 0.99~1.17(m,36H) 468~4.77(m,24H) 5.62~5381(m,12H)
—0.38(s,18H) 1.24, 1.28(d.24H, /=8 Hz)
BC —570(GD) 17.94(G1), 18.27(G1), 18.55(G0), 18.80(G1) 113.06 134.84
—4.97(G0~G1) 1893(Go), 18.9AGO), 21.46(G2)
G3 'H —044(s.30H) 0.17~0.34(m84H), 0.96~1.16(m 42H) 4.68~4.7Mm48H) 5.62~5.82(m,24H)
—0.37(s,36H) 1.24, 1.28(d48H, /=8 Hz)
BC —573(GY) 17.91(G2), 18.24(G2?), 18.52(GO~G1) 113.04 134.80
—49%G0~G2} 1877(G2), 18.96(GO~G1), 21.45(G3)
G4 'H —051(s,72H) 0.11~0.27(m,180H), 0.95~ 1.18(m,90H) 4.66~4.75(m,96H) 5.60~5.80(m48H)
—0.45(s,66H) 1.18, 1.22(d.96H, J=8 Hz)
“C  —5.69(GH 17.94(G3), 18.28(G3}, 18.55(G0~G2) 113.07 134.81
—4.95(G0~G3) 18.75(G3), 18.98(GO~G2), 2147(G4)
G5 'H -—049(s138H)  0.13~0.2%(m,2372H), 0.92~1.19(m,186H)  4.67~4.75(m,192H) 5.57~5.58(m,96H)
—044(m,144H) 1.20, 1.24(d,192H, f/=8 Hz)
¥C —-57UGS) 17.90(G4), 18.24(G4), 18.76(G4) 113.05 134.72
—495(G0~G4) 1894(G0~G3), 21.44(GS)

Table 3. NMR-Spectroscopic data of G1P~GSP dendrimeric silane

Compds MeSi MeSiCl, CH,
GIP 'H —0.37(s,9H) 0.46(s,5H) 0.29~0.38(m,6H), 0.85~0.93(m,6H)
1.18~1.35(m,6H)
R —5.29 5.44 17.25, 25.82
G2 'H —0.14(s.3H, GO) 0.48(s,18H) 0.20~0.38(m,24H), 0.86~1.17(m,18H)
—038(s,9H, G1) 1.20~-1.38(m,12H)
C =5.13(G1), —5.05G0) 549 17.31(GD), 1748(G1), 1848(G6), 18.57(G0)
18.86(G0), 25.90(G1)
GiP 'H —045(s,12H, G0~G1) 0.43(s,36H) 0.19~0.33(m,60H), 0.82~1.18(m,42H)
—041(s,18H, G2) 1.19~ 1.35(m,24H}
C -~511(G2), —5.00G0~G1) 549 17.31(G2), 1747(G2), 18.46(GO~G1)
18.57(G0~G1), 18.87(G0~Gl), 25.90(G2)
G4P 'H —0.47(s,30H, G0~G2) 0.41(s,72H) 0.17~0.31(m,132H), 0.80~1.16{m.90H)
—042(s,36H, G3) 1.18~1.32(m 48H)
HC —5.10(G3), —4.9%G0~G2) 549 17.30(G3), 1747(G3), 1847(G0~G2)
18.58(G0~G2), 18.87(G0~G2), 258%G3)
GSP 'H —0.43(s,66H, GO—~G3) 0.45(s,144H) 0.22~0.35(m,276H), 0.82~1.15(m,186H)
—042(s,72H, G4) 1.17~1.35(m,96H)
BC —5.05(G4), —4.96(G0~G3} 5.34 17.33(G4), 17.48(G4), 18.50(G0~G3)

1861{G0~G3), 18.89(G0~G3), 2591(G4)
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Fig. 3. Schematic representation of dendrimeric
silane (G5) and its NMR spectra (H and “C).

trum® Zeo} ¥3ith GOslA GIPS AANE A
1 0.8~1.2 ppm Alol 9] allyl?} CH, peak$} 4.5~
60 ppm Atete] CH,=CH- peak7} &Es o] 05~
15ppm Ate]e] A FEellA multiplete 2 riejis
sv} o]2)¥ W2l GrollM G, PAHE WRHE
2E Adely AL £ ek GoPelA Gno
29 ANl allyl718] §A peak?} c}A] 0.8~
12ppm3} 46~60ppm Aol JehdAd] EHn
GuPol4 & 3 A" 3712 multiplets] peake
2719] multipleto 2 ¥1#A =He §4€ 7HAA 2
t}. €35 'H NMR spectrumel 4l $o]§74 §U¥
% 21} peak: MeSi peak@ X T-Hivi(old gene-
ration)d) A o) F-& W NE AdjEale X
oo stzle AlAoi(new generation)st F7te] At
olAe A2 glovt FHEGI~GE)el A
Ol ERE L% 2 YAl ety UrkFi. .

BC NMR spectrumAAE o2 WL ¢S
o F=AA e ey GL~GSE vz
8 B —6~—4ppm ApoJellA] FAde] A
S} FL AN Bk o) ghnc) 4l HUF
Hehtz glew spectrumelid FAIHES inten-
sitye 34 AAd2) intensity®ch zHe HAHE
7R Q1T 17~20ppm Apele] viehiil gl
-(CHy),-& AAYe} A ] H|7} 4 etz
s1s1e.n CH,=CH-7]¢ “C NMR peak: %4
& 12113 ppm3t 134 ppryell A vhehti 2)9]
cHTable 1~3).

A A NGH 7R AAA YF7E A" A
] 22K dendrimeric carbosilane)¥ CggHysppSigg
Mw=1190.16 g mole )& 7}Xlc HYE=4 HA
Aol 2 22 F 22Rd Fg. 3% 2t} o] Yl
A% A% ARERL] ZE A AHEGO~GS,
G1P~GSP)¥= ether, THF, pentane, benzene, chl-
roform Fo} & 445 43& 7Hdox Ad4ot
271848 2o 77HE gel Moo HES ¥
Asigdc)y. GaPAlY) J¢ELS BT 97 HrEs
He AAdg JHew, ZleRdsEaE Ay #7148
oo S35 e A4S JHAEZ slgel €
et

4 8

1. Hydrosilylation®} allylation 23] 4hsof 9
3 P48 e A AERN =3, Np=2,
1=3)y¢ GSAINNA 96709 allyl”| & 73 #x=2
AREg 4 Aok

2. w-alkenylation®} hydrosilylation®] =& 3%
& g e £88 AL  dch

3. w-alkenylation®} hydrosilylation 332 &
A 8] Asigte] whalsle X8 8 AziziA
g2 HHd £ ok 5 hydrosilylation 33
HSiCl, MeHSICl,, MeHSIiCI2- AFE#-& 7% Ng
=3, 2 222 1% Az 7k URrkAE AdEat
§L g £ 9o i Firleld ©ase
vinyl71(=2), allyl7)(¢=3), butyi”l(=4) 522 A
P F e BAL A GoPoll M2 HA)
g o B2 7hedE AR ok
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