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Abstmcfsz Three dhereomers 1.2. and 4 of a new glutamate analogue incqwating a S-membered ring were synthesizd in a 
stereocontrolled manner. l’R-Isomers 2 and 4 wele consrm*ed homthecrsuwamm@d 2.2.2~trifluomethyl esters Sb and 10b by a 
[3+21 cyckmddith with a Pd-trimethylenemethane (TMM) compkx. ‘lhe 1’S isomer 1 was synhesized by a 1.4~addition of TM&l 
equivalent to the a&msatufated methyl ester 1Oa. The folded isomer 4 was characterized electrophysiologically to be a potent 
agonist of kainate receptors in the mammalii ceneal ncxvous systems. 

Recently, we demonstrated the syntheses and pharmacological profile of L-2-(carboxycyclopropyl)- 

glycines (CCC&), which restrict the conformation of the excitatory nemotransmitter, L-glutamate, in either an 

extended or a folded form.“’ These analogues can be viewed as useful probes not only for the elucidation of 

confonnational tequitements of L-glutamate receptors but also for the neuroscience research. In conjunction 

with the previous studies, we planned to develop new glutamate agonists, L-2-(2-carboxy-4-methylenecyclo- 

pentyl)glycines (CPG-I-IV. l-4), which were expected to add further informations as to the conformational 

requirements of glutamate receptors.‘c In the CFGs. the ring strain and the angle strain that characterize the 

CCC’s sttucture are minimized. and the exomethylene group allows for further structural modifications. We 

wish to describe the steteoselective syntheses of (2&l’S,z’s)-1 (CRC-I), (2s,l’R,2’R)-2 (CRC-II). and 

(zT,l’RJ’S)-4 (CRC-IV). Preliminary accounts of neuropharmacological actions of synthetic CPGs are briefly 

disclosed. 

/Ho&xti 1 
Extondad form 

Our synthetic plan for these compounds was to construct a 5-membered ring onto the known E- and 

Z-u,@nsaturated esters 5 and 10. l&Addition or [2+31 cycloaddition of trimethylenemethane (TMM)’ to 

the esters 5 and 10 was envisaged to induce stemocon uol. either S or R configuration, at the Cl’ (eq 1). Our 

initial attempt was the synthesis of 1’R isomer 2 via a palladiumcatalyzed cycloaddition of 2-[(trlmethyl- 

silyl)methyl]-2-pn-l-y1 acetate (TMMOAc) to the E-ester Sa. 
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(A) S,S-isomer horn 8 
(B) R,Risomer from 15 y 0 
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- 

llb fromC-2orP2 

D-l (X = CQTFE. Y = H) 
D-2 (X = H, Y = CQTFE) 

‘(a) (1) 0.5 NNaOH, MeOH. room ttmpaetme. 16 h; (2) 2,2&@ifl uome&wli luhyl-343dimahy~l~dc 
hydmcNoridc (WSC). CR.& o “c, 1 h. mom tempuatuc. 16h; Sbb.754b; lOb,759b: @)(1)O.OSquivw(oAcx. W(trimahyl- 
si1~1)n,et1,~~-2-,x0,,e1,e1-yt xcte, (M&P, tdutnc, 110 OC, 12 h; (2) cat ~$0,. MeoH, room tetnpaature. 1 k cr, 91% Iti. 
se; (c) GA, MeoH, mun t&m. 2A k (d) (1) 0.5 N NaoH, MaoH. man tanpcrattnc. 16 h; (2) WE. (=f& o v. 1 h. 
room tempaatme. 16 h; 7a. 53%. 7b, 9ck; 7~. 11% (fmm 6a): 78,9k; 7b. 62% 7~. 16% (t?om Ua); (e) f&CO,. MeoH, mom 

tunpuature, 2 h; 8.94% 12.94% (t) (1) pysnium didrawe 0. DMF, room tempemhre. 16 h; (2) C&N; 9& 70% 0 

(1) tlimerhylsilyl txifl -fanate (TMSOTQ. 2~1u6dine. mom tan-, 16h. then MeOf% (2) 0.5 N Na0I-L 0 T. 1 
h, - caaperahnt. 16 h; cj) Domx 50 W x 4 (H’ form. eMion with 1 N NH& (h) 2-cMom1nerhyl-3-~yIsily1-l-pqrene 

(Th4Ma). 0.3 cquiv of CSF. 0.2 equiv l&rowad. 40 Oc. 16 h, 25% (509b remwy of sating lOa); (i) LiN(Sii THF. -78 T. 
15 min. 0 T, 1 h, 74% (i) (1) TMSOTf. 26-luddine. mom tunpaatlm, Mh, then MeOR (2) apaw NaIO,, Sia, CH$l, mom 
tempename, lo min. (3) F’DC. DMF, mom tanpaatwe, 16 h. then CHJQ (4) 0,. MeOR -78 ‘C. thaw 0-f@. 0 “c. 



5768 

Thus, complementary methods for introducing a substituent with either S or R configuration into the 

p-postion of the a,&unsaturatad esters 5 and 10, weic demonstrated which led to the successful syntheses of 

3 diastereomers of CPGs (1.2 and 4), although one of the folded-type CPG-III (3) was remained 

unsynthesized. 

Electzophysiological experiments of 1,2 and 4 in the new born rat spinal motonetuons suggested that 

CPG-IV (4) was a potent agonist of kainate receptors,‘2’3 one of the representative ionotropic glutamate 

receptor subtypes.1’ Its activity was almost equipotent with kainate and was much mom potent than L- 

glutamate ln the C-fibre. The other isomers showed less activity than L-glutamate in the above preparations. It 

is noteworthy that the activity of the dlhydroderivative of 4 was much less than 4 (-l/50). The exo methylene 

group of 4 appeared to be esssential to activate kainate receptors as the same way as the C-C double bond of 

kainic acid is required for its activity.15 
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