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Abslracr - The stereospedic synlhese. of vmou.? length of 4@/- md 4i-suhsllruled 
.?/S/-glutamic a& were de.?mbed 

It is widely recognized that glutamic acid (Glu) acts as one of the major neurotransmitters at 

excitatory synapses in the mammalian central nervous system ICNS).l'2 This amino acid 

transmitter and its receptors have also been implicated in the pathogenesis of many CNS 

disorders? in the genesis of learning and memory processes4.5 and in the synaptic reorganization 

that occurs in the CNS as part of the postnatal development.6.7 Potent and selective Glu analogues 

that both displace the binding of Glu and reduce its excitatory actions on central neurons are 

invaluable to extensive studies of the Glu transmission system. Recently Yamanoi and Ohfune 

synthesized four diastereomers of a-(carboxycylcopropyI)glycines and indicated clear 

conformation-activity relationship among these synthetic L glutamale analogues.8,9 Shirahama 

e t  al. also synthesized four configurational isomers of 3-benzylglutamic acid and examined their 

structure-activity relationships.l0 In this communication. we describe our independent work in 

synthesizing (2L4S)- and (2L4B)-substituted glutamic acids. The advantage of this synthesis is 

that various length of the substituents can be introduced into the glutamic acid hackbone in a 

general and stereospecific way. Therefore, we can study the importance of both the 

stereochemistry and chain length at 4-position of glutamic acid in its excitatory effects on the 

nervous system. 

The starting material (~)-(+)-N-t-BOC-5-(tert-butyldimethylsiloxymethyl-2-pyrrolidinone L was 

readily prepared from (S)-(+I-glutamic acid.ll.l3(Scheme I )  Compound L w a s  treated with 1.05 

molar equivalent LDA in tetrahydrofuran at -78 O C  for 30 min and then quenched by benzyl or 

ally1 bromide at the same temperature. This alkylation was highly stereoselective (ca. 15:l). Not 

only the selectivity will drop to ca. 4:l .  but also the dialkylation product will form if the reaction 

temperature is raised to -25 OC. The substituents on compound (a-ZT) were assigned to be trans 

to each other since the electrophiles prefer to attack the resulted enoates anti to the bulky tert- 
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butyldimethylsiloxymethyl group.l2-15 The double bonds on compound 2h and Zc were 

saturated by catalytic hydrogenation in excellent yield. The lactam ring was opened by basic 

hydrolysis conditions to give compound &-&'6 The BOC group was removed instead of ring 

opening if methanolic sodium methoxide was used. The hydroxy ester (h-X) was formed when 

we tried to deprotect the tert-butyldimethylsilyl protecting group in acidic methanolic solution. 

Therefore, these hydrory ester needed to be hydrolyzed by aqueous sodium hydroxide solution. 

The hydroxy acid (&-&I was then oxidized to dicarboxylic acid by Jones o x i d a t i ~ n l ~ ~ . ~ ~  Finally, 

the BOC group was removed by trifluoroacetic acid. 

In order to synthesize (2S4S)-4-substituted L-glutamic acid (&-Us) . the inversion of the chiral 

center at 3 position of compound &-a is needed. The standard deprotonation-reprotonation 

processes were found to be unsuitable for achieving this goal. Therefore, the a,p-unsaturated 

lactams @-%and U-m) were prepared by the selenenylation-deselenenylation processes19 

(Scheme 2). These compounds were treated with catalytic hydrogenation condition to give 

compounds U-U as the sole product. The rest steps on Scheme 2 are the same as the one 

described in Scheme 1.17b. 20 Effects of these synthetic Glu analogues on the neuromuscular 

junctions of insects and on mammalian central neurons are under investigation and will be 

reported later. 
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0.85 Is. 9H). 0.01 (s. 6H!. 
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': H-3 and one of the benzylic proton chemical shift were overlapped. 
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17. (a) Compounds Za_-Zwere treated with CHZNZ to give coresponding diesters (&-Us). It 

was estimated by hplc (column: Zorbax Sil, 4.6 mm I D  x 25 cm, hexane : ethyl acetate - 
1O:l) that 5-62 epimerization occurred during the oxidation stage. 

(b) Compounds l,&-a were treated with CHZNZ to give coresponding diesters (k-14r). It 

was estimated by hplc (column: Zorbax Sil. 4.6 m m  IDx 25 cm. hexane - ethyl acetate - 
1O:l) that 5.8% epimerization occurred during the oxidation stage. 

18. Compound- nmr (CDC13)S7.1-73(m. 5H). 4.8-S.O(br d, 5-74 Hz, IH), 4.2-44(m, 1H). 3 6 l ( s ,  

3H). 3.58(s, 3H),26-2.8(m,ZH),2.1-2.25(m. IH). 1.6-l.75(m, 2H). 1.35 
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Is. 9H). 

Compound m. nmr iCDCl3) 67 .1 -73 im,  SH), 5.0ibr d. J-8.6 Hz. IH), 4.2-44im. IH). 3.7is. 3Hl. 

3.68(s, 3H), 2.5-265tr. 5=74  Hz, 2H). 2.2-2.3im, lH),1.4-Mim, 15H). 

Compound & nmr iCDCl3) 6 7.1-73im. SH). 5.Oibr d ,  3-7.3 Hz, IH), 4.2-44im, IH), 3.73is. 

3H). 3.69is. 3H). 2.55-2.65Il,J-7.Z Hz. ZH). 2.2-2.3im. IH), 1.2-I.B(m. 

19Hl. 

Compound & [alo -13.450 ic 0.45, CHCIj). 

Compound W a l o  -14.370 ic 0.70, CHC13) 

1 9  K. 8. Sharpless, R. F. Lauer, and A. Y. Teranishi,.,! Am. aem. Snc, 1973. 9T,  6137. 
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3H). 2.7-3.0 (m, 3H). 1 .9 -2 l i t .  J- 6.9 Hz, ZHI. 1.5(s. 9H). 

Compound 14h. nmr (CDCl3) 67.1-73(m,  5H). 4.9-5.O(br d, 5-68 Hz. lH), 4.2-4.41m. IH). 

3.71(s. 3H). 3.66(s, 3Hl. 24-2.7(m,  3HJ. 1.9-2.I(m, ZHI. 1.4-1.7im. 14Hl. 

Compound & nmr (CDC13) S7.1-73im. 5H). 4.9-50(br d. J-7.1 Hz. IH), 4.2-4 4(m, IH). 

3.73(s, 3H). 3.66is. 3H). 2.4-Z.7(m, 3H). 1 .9-20im.  2Hi. 1.2-17im. 17H). 

Compound IZa. lalo '2.230 ic 1.80, CHC13). 

Compound m: h l o  t7.430 ic 0.54, CHC13). 

Compound a: [alo + I 2 3 0 0  ic 0.98. CHCI31, 

Received, 4 t h  October, 1989 


