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Ahsaucfz Trrcummr of a+buyl ynurhyl N-Z&maate (4) wirh lithium hexamerhyldieilazide 
reselrs in rhc regiospecifi fimnarion of the union. which reacts with elcctrophiles to dive 
r_ur&titnted gbuawdc acid deriwriws. 

Over reant years we have developed asymmetric syntheses of ~substitutcd aspartic acids’, and +y- 

substituted glutamic acids2 utilising the lcgiospccific dcprotonation of aspaxtic acid derivative (1) and 

glutamic acid derivative (2) rcspectivcly. The resulting compounds could then be further manipulated into a 

variety of natural and unuatuml amino acids 3. whilst the diaJIioll of compound (1) was a Ieactive aspartic 

acid bnolate synthon, the monocnolatc of compound (2) was not vuy rcactivc, and would mact only with 

carbonyl compounds, thus limiting the range of y-substituted glutamic acid derivatives that could be 

prcparrd from @. Concurcntly with this work, Rappoport er al. had dcvelopcd an alternative synthesis of 

aspartic and glutamic acid duivative~ utilising compounds of structure (3) in which the amine is protected 

by a Pphcnylfluorcnyl (Pf) group. Additionally a number of groups have developed y-anion synthons based 

on pyroglutamic ac& or &anion synthons based upon g1actam.s derived from aspartic ac&. Very recently 

Hancssian et al. have reported the maction of the enolatcs of aspartic acid derivatives rclatcd to compound 

(1). and of dimethyl N-Zglutamate with MoOOPh and oxaziridincs to give phydroxyaspartic and ‘f- 

hydroxyglutamic acids respectivcly7. This prompts us to report our own recent results on the reaction of the 

-y-enolatc of the orthogonally protected glutamic acid derivative* (4) with carbon electrophiles. 
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Treatmalt of compound (4) (pIem in three steps from (S)glotamic acid by the literaane 

proccdurc8) with 2 equivalents of lithium hexarnethyldioiUde (LHh4DS) in THF at -78oC nsultcd in the 

formation of the iV,C-dianion. which could be trapped with electophiles (a@1 halides or aIdehyde.@ to give 

the coreqmnding ~substitutcd glutamic ac3d daivativcs9 in 5@80 yields as shown in Scheme 1. The choice 

of HMDS as the base for this -on was prompted by our previous and ongoing work using the 

comsponding aapartic acid dcrivativc (l), where less hindc& bases (such as LDA) caused significant 

raccmisation due to competing adcpmtonation J. Control of the teaction tunpaaturc was found a3 be 

important for fommtion of the dianion of glutamate (4). as allowing the reaction tcmpcratue to rise to -30% 

during formation of the dianion nsultrd in extensive cyclisation to the comsponding pyroglutamate (5). 

This is in contrast to the situation with the corresponding aspartate derivative (2), where warming the 

reaction mixture to -3OW was found to be essential for dianion formation. 

As expected based on our previous nsults J with the aspa& acid derivative (l), and Hancssian’s recent 

nsults with dimcthyl N-Z-glutamatc7, the bcnzyloxycarbonyl protecting group electronically pvented u- 

dcprotonation by acidifying the adjacent NH which was subsequently ckprotonatcd. That no racemisation of 

the a-carbon had occwnzd was proven by chiml HPLC on the allyl. methyl and benxaldehyde adducts which 

indicated an enflntiomcric purity in excess of 95% J J. 

During the reaction of tbc glummntc cnolatc with ally1 bromide or methyl iodide, a new chiml ccnae is 

~andnl:lratioofstenoisomcrsisobtainedatthey_carbonfortheallylderivativt,a2:1ratiobeing 

obtained for the methyl iuiduct ‘*. Upon reaction with bcnzaldehydc, two new chit-al centres arc cnzatcd, 
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howcvcrtmiytwo-n areob&nndInaraoloofl:l.ThLisconrdstentwitflourpreviourltrults 

on the corresponding asparte duivativel, where again alkyl halides gave both possible.-, and 

aldchydc~ gave just 2 of the 4 poasibk stereoisomers which wctc later assigttcd as the v/Hammmm at 

the newly formed chinl CUIUW by subsequent manipulation j. The lack of stcxaxekztivity in the tbtction 

withrlkylhllides~ggesothatthedianionofcompolnd(4)doesnotIdopcachtlaotd.~~cas 

both facas of the enolatc arc equally accessible. The formation of only the ~zcsumably syrrlsomers of the 

bcnzaldchydc adduct however is explained by the formation of a six membered. chelated, cycle tnuutidon 

state between the enoktc and &khydc in which all the substitucnts adopt equatorid positi m shown in 

Scheme 2. Thus the chiral anae at the axarbon appears to have little effect on the induced stereochemistty 

at the chiral centtes formed during thereaction. 

F&r invcsdgations both into the range of elcctrophiles chat will react with the dianion of compound 

(4). and the manipulation of the adducts into other natural and unnatural p&ucts arc curxntly in progress. 

andwillbcqortcdinduecoursc. 
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9. AU new compounds Save satisfactory spectral data. 

10. Typical Experimental Procedure: To compound (4) (0.5g. 1.4mMol) dissolved in dry THF (4ml) and 

coolcd to -78oc under an atmosphere of nitrogen was added lithium hexamethyldisilazide (LOM 

solution iu THF, 3.2ml. 2.2 9.). The resulting solution was stirred at -78% for 1 hour, then the 

elcctrophile (methyl iodide, ally1 bromide, or benzaldehyde) (5.6mmol,4eq.) was added. The resulting 

solution was stirred for 1 hour ut -7PC. then hydrochloric acid (l.OM. 2Oml) was added and the 

solution allowed to warm to room tempemtufe. The resulting solution was extracted with ether (3x 

2Oml). the combinated organic phases were dried (MgSOk), and the solvent removed in vucuo. The 

crude pmduct was purified by flash chromatogruphy on silica gel using diethyl ether as the eluent. 

11. Chital HPLC was perfomuxl on an (R.R)-Whelk column (25cm x 4.6mm) using a solvent system of 

90% hexane and 10% propan-2-01. Peaks wen detected by their absorbance at 254nm. 

12. Diastcrconnx ratio wcrt obtained both by integration of suitable peaks in the *H nmr spectra and by 

HPLCtt with integration of the U.V. detector outpuu before purification of the reaction products by 

flash chromatography. 
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