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Synthesis of a Key Reactive Unit for Use in the Divergent or Convergent
Synthesis of Carbosilane Dendrimers
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Abstract: The new organosilane 4-triallylsilylphenol (1) can be synthesised in high yield via two
routes using either 4-bromophenol or its silyl-group protected derivative as starting materials.
Compound 1 can be used in the divergent or convergent synthesis of carbosilane dendrimers or
conversely as a readily functionalisable dendrimer core unit. An improved synthesis of
chlorotriallylsilane is also presented. @ 1998 Elsevier Science Ltd. All rights reserved.

INTRODUCTION

Thc synthesm f endrlmers has expanded very rapidly in the last decade and thes
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The two routes that were employed to synthesise the target p"nenoi (1) involve either (A) addition of 2 to in
situ produced 4-(¢-butyldimethylsiloxy)phenyllithium, followed by deprotection of the alcohol functionality or
(B) lithium-mediaied silyi group migration of (4-bromophenyi)triailyisilyi ether (4).}! Both routes are effective
methods for the synthesis of 1. Route A has the advantage that the protected phenol (5) is produced directly and
thus can be used as a (protected) functionalisable core unit for further dzvergent dendritic growth. The second
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Volatile components were then removed and dry Et0 added to dissolve the colourless powder. Cooling of thlS
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flash chromatography (3% EtOAc in hexanes). Deprotection of 5 was readily facilitated by the addition of a

O
solution (THF) of n-BugNF at 0°C to yield (24%) the desired phenol 1 (Scheme 1).13,14
Method B: The addition of two equiv. of /-Buli to a solution of (4-bromopheny!)triallylsi

-78°C was followed by the addition of 10% aq. NH4Cl at room temperature. Flash chromatographic separation
(3% EtOAc/hexanes) of the oil obtained after solvent removal yielded compound 1 (81%).13:14 Not surprisingly,

1 can then be readily converted to 5 by the reaction of the former with -BuMe;SiCl (Scheme 1).
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Scheme 1

(1). 2 x n-BuLi; (ii). 1.2 equiv. 2; (iii). ~-BuMe,SiCl / NEty

o\ s D NI/ )

(iv). n-Buy,NF / THF . 1.2 equiv. 2/ NEt;
(v} 2 ¥ ~Rul i {(vi1) aa. NH.Cl

(vi). 2 X -bull; (vi). aq. NH;ClL

The utility of 5 in carbosilane dendrimer synthesis is demonstrated by the first reaction depicted in Scheme
2. Thus, the HoPtClg-H7O catalysed hydrosilation!® of 5 with HSiClg, followed by reaction with 9 equiv. of
allylmagnesium bromide (Et20O) afforded dendron 6. 13 This clearly demonstrates the utility of 5 as the initiation
point for divergent carbosilane dendrimer synthesis. Deprotection of the alcohol functionality of 6 will allow for
the attachment of catalytically active TM compounds or other groups (i.e., § or 6 can also act as functionalisable
core units).1?
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The synthetic versatility of 1 is further demonstrated by its use in the convergent synthesis of a carbosilane
dendrimer. An example of this is shown in the second equation in Scheme 2. The dendritic ester 8 can be made

simply by the reaction of 1 (3 equiv.) with 1,3,5-benzenetricarbonyl trichloride!8 (7; 1 equiv.) in THF in the
presence of an organic base.!3

i, 1i Si(CHoCHoCH,Sifallylls)s
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Scheme 2

(i). HSiCl, / Pt (cat.); (ii). H,C=CHCH,MgBr
(iii). THF / NEt,

iN S/LFANILN

The high yield synthesis of chlorotriallylsilane 2 has facilitated the availability of dendron 1, which can be
used as a functionalisable core unit (via reaction at the OH group) or as a reactive centre for convergent or
divergent dendrimer synthesis. This represents the first report of a polyfunctional organosilicon compound for
use in carbosilane macromolecular chemistry. Further use of these complexes in such synthesis is currently under
study
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