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The construction of dendrimers by orgdrénd inorganiépaths 3
is well established. Although organotransition-metal moieties have 2 (i)t-BUOK, THF, CH=CH—CH,Br, 10d,~50°C—rt, 50%: (i) hwy
been fixed onto the termini of dendriméfsr catalytic applica- MeCN. 4h. rt '70%"(iii)t-BuOK leF ,CHZ:,CH—CHZB’r 5d ‘_SOOCVE'
tions; the only known organotransition-metal synthesis of den- 1 goo. o T
drimers is Puddephatt's oxidative addition of benzyl halides to
Pd(O_) complexes.The syntheses of large de”d“mers usqally C—0O bond of aryl ethef§ (Scheme 1). The iron complekis
require a number of steps, which overtakes those involved in the easily available on a very large scale by quantitative reaction of
total syntheses of natural products, thus the search for faStethanoI and KCO; with [FeCp(;5-p-CHsCeH=CI)][PFe].® Reac-
sryl/ntheses .Of large (El]en(.jrm}ersdm témelyd.jhvye are hreportlng fhere tion of 1 with t-BuOK and allylbromide in THF directly provides
ihe crganaion Syrthesis of  dencroning ht e85 91 good yekds of either he fon complgor h fee phenol deriv-
dendron for theast svnthesis of dend d dendrimesi ative 3, depending on the reaction conditions. Note that this flex-
endron for theast Synthesis of dendrons and dendrmessg ible and powerful combination is unprecedented. Figithe three

divergent and convergent routes. d : . -
: . N eprotonatior-allylation sequences occur before heterolytic cleav-
We already know that the CpFénduced perfunctionalization agg of the GO gond, givi?'\gz, a red oil, in 50% yield. }&tltern-

of permethylaromatics by reacf[it_)n with a base anq a functional atively, addition oft-BuOK in situ instead of extraction & pro-
halide provides a clean and efficient route to dendritic cores (Cp vokes its decomplexation giving, a light-brown solid, in 60%

= 5°-CsHs).522We have now been able to combine this reaction overall vi R
. ) - h yield from1 (after chromatography) in this one-pot reac-
with the CpFeé-induced heterolytic cleavage of the exocyclic tion. Photolysis of isolate® in MeCN also leads t@ (70%

" UniversiteBordeaux I. yield) ®
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a) lTomalia, D. A.; Dupon urst, opics Curr. em H _ : ;
193. (b) Advances in Dendritic MoleculesNewkome, G. R., Ed., JAL by CpFé I.ndUCEd “of‘a e.‘”ylatlon of meSItylene follqwed by
Greenwich, CT, 10941996; Vols. 3. (c) Frehet, J. M. J. Scienct994 hydroboration and oxidation of the nona-borane using#

263, 1710; Jansen, J. F. G. A.; de Brabander-van den Berg, E. M. M.; Meijers, NaOH* (Scheme 2). Reaction of Sil@l, then Nal, with6 gives

E. W. Sciencel994 266, 1226. (d) Ardoin, N.; Astruc, DBull. Soc. Chim. i it ifht- id i 0% Vi
Fr. 1095 132 875. () Newkome. G. R.: Moorefield, C. N.. e, F. the nona-iodo dendritic cor a light-yellow solid, in 89% yield.

Dendritic Molecules Concepts, Syntheses and PerspestiVCH: New York, Reaction of7 with 3 and CsF in DMF leads to the first-generation
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Scheme 2.Divergent Dendrimer Syntheses Scheme 3.Convergent Dendrimer Roufes
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2Routes involve the following steps for the synthesis of the protected
trifunctional dendron which reacts witB to provide the protected
precursor of16: 3 L, MeOPhC(CH—CH=CH,)3 ®, MeOPhC-
1) I,

{(CH)s0H} 3 LUK HOPhQ (CHy)sl} 3 0, C,HsC(O)OPhG (CHy)sl} 3
(i) Mel, KOH, DMSO, 2 h, rt, 91%. (ii) Disiamylborane, THF, then®,
NaOH 3 N, 50°C, 89%. (iii) M&SiCl, Nal, MeCN, 12 h, 80C, 87%.
(iv) EtC(O)I, NEi-Pr; (1 equiv), CHCIy, 16 h, rt, 94%. (v)3, KoCOs,
DMF, 2 d, rt, 30%, then KCO;s, H20. (vi) K.COs, MexCO, 2 d, reflux,
2,4,6-trilboromomethyl)mesitylene, 33%. (vil)5, K.CO;, DMF, then
K2CO;, H20, 2 d, rt, 35%.

iodoalkyl-protected phenol does not lead to the expected 27-allyl
dendron but to the 19-allyl dendrdt¥ (35% yield after chro-
matography) resulting from the selective dehydroiodation of one
iodoalkyl branch. Thus, condensationldis faster than dehydro-
iodation for the first two branches, but this latter reaction is faster
than the condensation &6 onto the third branch for steric rea-
sons. The selectivity is remarkable, as shown by the purity of
the product disclosing a clean MALDI TOF mass spectrum with-
out side peaks ([Mt Na'] = 2077.7). Finally another example
of the rich potential of the dendrorsand16 is provided by the
reaction of16 with 2,4,6-tri(bromomethyl)mesitylene giving the
27-allyl dendrimerl8 (MALDI TOF mass spectrum: MK =
2935.9). The polyolefin dendrimers are colorless or light-brown
oils, the polymesylate dendrimers are colorless oils, and the polyol

1

a Syntheses involve the following steps from one generation to the

(ii) (iv) v)
next: RCH=CH; — RCH,CHOH — RCHCH,0SGQMe — dendrimers are white solids.
ECWSSQOEAZ%(S”% (I’Il) *:to('l‘l') B:\gg}n %‘ﬁg;g#;ﬁfgf{tl?h%;ﬁge” In conclusion, using a one-pot organoiron-mediated reaction
wiis, PPh, 12 h, 1t. : : 2, o - ~ :
NaOH 3 N, 50°C, 88%. (iii) MesSiCl, Nal, MeCN, 80°C, 12 h, 89%. ‘t"’.h'cg ”lméo"’gs eight ;”ﬁcess'xe Sbtepsoi we ?ﬁ"t‘? Sy”:hef'zlefd atﬂew
(V) MeSOCI. py. 0°C. 5 h, 95%. (v)3, CSF, DMF, rt. ripodal dendron and shown its broad synthetic potential for the

fast divergent and convergent syntheses of polyallyl dendrons and
moieties. Although théH and3C NMR spectra were finally in dendrimers. Exploration of the numerous facets of the synthetic
agreement with the 243-allyl structure b, a clean mass spec-  potential of this dendritic chemistry is currently underway in our
trum could not be obtained, possibly due to the polydispérsity laboratories.
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