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ABSTRACT

First-generation members of a novel family of dendrimers schematically shown above have been synthesized. They display carbohydrate-
centered carbosilanes in which one functional group (FG) is discriminated from the others. This will eventually allow their utilization in the
synthesis of labeled carbosilanes or as selectively functionalized scaffolds for the preparation of multivalent glycomimetics.

Dendrimer$ combine the advantages of monodisperse ers? Using carbohydrates as core molecules for dendrimer
molecules with an especially large number of functionalities synthesis offers promising advantages for the preparation of
of one kind, assembled in the periphery of the molecule. selectively functionalized analogues, since the anomeric
However, a major disadvantage of the principles of dendritic position of monosaccharides can be easily discriminated from
growth is that chemical discrimination of one functionality the other ring hydroxyls by glycosidation prior to the
from the others present in a particular dendrimer is diffiéult. construction of dendritic layers. Thus, glycosides can serve
Selectively functionalized dendrimers would allow a number as core scaffolds for the synthesis of selectively function-
of attractive options such as immobilization of the molecule alized dendrimers. This is the focus of our current work.
or its labeling with a reporter group; therefore searching for Because we are also utilizing this chemistry for the
synthetic avenues to selectively functionalized dendrimers synthesis of multivalent glycomimetics, which are designed
is an important task. as inhibitors of bacterial adhesiéfthe choice of the spacer
We have been dealing with the preparation of dendrimers characteristics being used in such a molecule is relevant. To
with carbohydrate cores for various purposes and introduceddesign rather flexible glycodendrimer antennae and avoid
chiral glucose-based poly(amidoamine) (PAMAM) dendrim- intramolecular interactions of spacers, we have selected
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carbosilane dendrimérdor this program, rather than the

nitrogen-based PAMAM dendrimers.

7 using TBDMS-OTf (Scheme 2). Glucosidecan now also
survive the reaction conditions necessary for build up of

The applied synthetic route comprises per-allylation of carbosilane generations.

suitable glucosides and subsequent application of a hydro-
silylation—Grignard addition protocol, which is used for

growing carbosilane dendrimer generations.

For construction of the carbosilane dendrimers, dichloro-
methylsilane and allylmagnesium bromide were chosen as
reagents. Hydrosilylatidnof the allylic groups was ef-

Compoundsl and2 were selected as the starting gluco- fectively catalyzed by hexachloroplatinic acid in 2-propanol
sides. They were obtained by glycosylation of the corre- (Speier’s cataly3f) to afford chlorosilane8 and9. These
sponding alcohols using glucosyl trichloroacetimidate as were submitted to the Grignard reaction without purification,

glycosyl donor under standard conditiorBer-allylation of

which finally led to the first-generation carbosilane den-

1 under Williamson conditions afforded tetraallylated gly- drimers10 and11 (Scheme 3}

coside3 (Scheme 1).
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Scheme 3

C'\s- CH (r
Oallyl

allylo Q a
allylo. OR OR
Oallyl {
3 R=R1= H
fr\/\OBn CI/ i—CH,
/ \
OTBDMS cr
7 R=R2-= 8 R=R1
9 R=R2

esters4 and 5.2 which can be separated by means of flash
chromatography. However, they are better used as a mixture,
since they yield the same product in the following step
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(Scheme 2).
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a(a) LiAlH4, EtO; (b). TBDMS-OTf, MeCN.

R = TBDMS

The aglycon moiety of glucosid® can be directly

submitted to the hydrosilylatienGrignard addition sequence.

R=R 1 (52%, two steps)

R =R 2 (36%, two steps)

A- ;

/

a(a) HSiMeC}, H,PtCk-6 H,O/i-PrOH, THF; (b) allyiIMgBr,
Et,0.

Proton NMR spectra 010 and 11 display large areas of
overlapping signals due to the asymmetric character of these
carbohydrate-centered representatives of carbosilane den-
drimers. However, key signals for the allylic protons, the
silyl-methyl groups, and the benzylic protons as well as the
anomeric H-1 clearly allow the determination of integration
ratios which confirm complete conversion of four allyl

Esters4 and5, on the other hand, first must be reduced to functions in3 and7. *3C NMR spectra, on the other hand,
alcohol6, which was subsequently protected as the silyl ether are well-resolved and allow the assignment of each peak.
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Structures of10 and 11 were furthermore approved by allows for selective functionalization of these molecules at
MALDI-TOF analysis!? the glucoside aglycon moiety. Further research will be
In summary, we have introduced the first carbosilane directed toward the preparation of higher generations within

dendrimers with carbohydrate cores, exemplified by the first- this dendrimer family and the modification of their peripheral
generation representativé® and11. Our synthetic strategy  functions.
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