
Terrrrhcdmn Lmers, Vol. 35. No. 25. pp. 4423-4424. I994 
Elsevier Science Ltd 

Printed in Great Britain 
oo40-4039/94 $7.00+0.00 

0040-4039(94)00804-3 

The Synthesis of Chiral Dendritic Molecules 
Based on The Repeat Unit L-Glutamic Acid 

Lance. J. Twyman, Anthony. E. Beezer and John. C. Mitchell* 

The Chemical Laboratory. University of Kent. Canterbury. Kent CT2 7N.Y 

Abdractt The convenient synthesis of a glutamate based dendrimeric molecule is reported. This chiral 

unsymmetrical de-ndrimer, contains 15 chiral centrea all with identical amf~gorations (L). 

The recent paper by Seebach l, reporting the synthesis of chiral cores for dendrimeric molecules, has prompted us to 

re-port our initial efforts towards the synthesis of a iidly chimt dendritic molecule. Demlrimers tirst appared in 1985 2 and 

lIlallydiEerenttypeshavelMXVbeendeSXibed3. De&wakr reported the first syothesis of a chiral (polyiysine) de&inwic 

molecule as early as 1983 4, howexerthesewreneverthomughlychamcterised. WecannowreportLhesynksisandfid1 

characterisation of the chiral dendrimer 6, based on the repeat unit L-glutamic acid, wing a convergent growth strategy 5. 

Benzyloxycarbonyl pro&ted L-glutamic acid was treated with N-hydroxy mcknimide, DCC and a catalytic amount of di- 

methyhunino pykline in dichloromekme. to give the active ester 1 in 91% yield. Treatment of lhis active ester with L- 

~utamicaciddie&ykster 2 in dimethoxycthane gave the branched molecule 3 6 in 89 % yield. Initial attempts lo remove the 

benzy~oxycarbonyl protecting group using a conventional pmcedw (HBr in acetic acid) tiled and an altemative procedure was 

required. Iodotrimethylsilane in acetonitrile is reported to be. an excellent reagent for the won of ben7yioxycarbonyl 

esters’,~~itisalsoagoodnagentforthecleavageofotherwters. Itwashopedthatbycan&dmonitoringofthe 

reaction it wuld be possible to selectively nzmove the single benzyl ~lesterWitltOWCleaving~Oftbe~csters. 

Thereactionwassubsequentlycanriedoldat-5~andwasimmediatelyquenchedwhenm,morestarting~~dbeseen 

by TLC (Smins). After purification amine 4 was isolated as a single dkskreoisomer in 94% yield. The next tier was introduced 

aftertreatllLentofamine4withasecondmoleculeoftbeactive~l,bgivethelarger~dendronin84%yielp. 

Attempted~onofthislargerdeodronwaswktaken usingthesameproc&ueasbefonz(iod-“ ~‘ylsilanein 

acetooitrile). Unkhmate lyTLCanalysis~~thatamunberofotberproductswerealsobeingformcdprewrmablyasa 

resultofterminalethylestercl~,andtbedesindamiaeScouldoalybe~~iolowyield. Itwasassumedthatthe 

reasonfortbisresultedfomm~ngofthereectiwsitebythislargerdendron,allanemptstoincrease thisy-ieldbikdanda 

thirddepmtectionmethodwassought. Cataiytichydrogen&onseemedthemostattra&ealtermuiveardseveralmctbodswexe 

investigated, hydrogen transkr @l-C, cyclohexene *; and Pd-C, 1.4 cyclMene 9, failed to give beaa yields, whilst direct 

hydrogenation (w-c. H2 latm) iwreased the yield of amine 5 to a satisktory 73% The aromatic protons of the 

benylo~~l~group~~asadistinctsingletinthelHNMR spectrum,andlkdisappearanceoftiSpEZlk 

waSusedtomonitorthe StKxxSS of the valiolls deprowioo methods. 

Thefinaldendrimer6,~Lhenw~afterreactiwofamineSwi(hathirdmolearleofth:activeesterl.~~ 

thet&alpmdwtasasin@ediastereoisomerin51%yiekl Altl~@thermsymmnicautureoftksede&ifcwm&es 

strudura verification very difkult. 13C NMR aad FAB MS, along with size excltion chromstography (SEC) lo, proved to 

beexcellenttechniquesfbrUkeanalyGofthestructw andpurityQMbesed -. . Thuschi1aldendrimer6wassyntbesised 

insixstepsandpossessfilknchitalcentres (allL),withaPelativenwkcubu weightof2537. Workispmceatipeinour 

~~~~tofurtberextendthebranchingofthis~mr,aswellartoshdy~fonnat~andbindin&obchiralspecific 

inclusion compkxea. 
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