
T&don Letters, Vol. 35. No. 2 pp. 24-% 1994 
Elmviiasc4a#ceLld 

Rhusdinciirwll- 
oo40-41339194~*~ 

00#4039(93)E0211-2 

Enaat~oseleetive Synthesis of (2$,3S)- and (ZR,3R)-Pyrroi~d~ne-2~- 
Dicarboxylic Acids: Conformatfonallg Constrained (S)- and (R)-Aspartfc Acid 

Analogues 

rn&ut de Chimie dea Sm Naturelles, CNRS. Avmuc de la T-, 91198 G&SWYwuc cedex France 

Asymmetric synthesis of confbmationally constrained muuino acid amdogucs has gained cmsidmbk 

~~inrecentycms,Thissetms~yduetothcnotionthatthein~~~of~~~oo~~ 

into peptides may provide us&d infomatims on their bioactivc conformation and may result in bctdid 

physiokgical effects such as optimization of pcptidc-receptor bindiig and resistance to pcptidascsl+ Anther 

~~~~~~~hf~~~un~ g of ~~d~~ lW#dmmmB for leccpux btnding of 

excitatoxy amino acids @AA) like glutamate, aspmate, kainaa and quisqualatc and the cventuaf search for 

~~~~~‘ 

N-Me@+Daspcntate (NMDA) has been long known as a potent agonist which sckctively activates one of 

thcutciaUory~acid(EAA)ncqnors..~~aa~mxiclf’oxthccxplanationofdK,obsa‘rpcd 
biding spccifiiitks of aspamte in terms of specific u&cukr conformstim have been bctipscd by dmsc made 

for glutamat$. Thus, we have bum very interested in pmpming aspartatc analogues in which the fimcbud 

groups pmumabiy rcspomible for the binding arc in wc&dcfmcd positions, e.g., within a rclativciy rigid 

mokmIar fbmcwork* 
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In this communication, WC describe the first application of this new synthetic methodology for the 

mantiosclcctive syn~sis of (2S,3S)-N-Boc-pyrmIidine-2,3dicarboxyIic acid 9 and its (2R,3R)-cnantiomcr 10 

a~~~yoonshainedLandD-~cscidanaloeue,nspectively,asdepicoedinScbemel. 

The ChiraI synthon l-(R) was uU&xmed into pyrrolidine sulfone 2 by b#hnent witb 2 cquiv of n- 

butyIlithium and I-bromo-2-chlomethana at -78OC. The rcsuldng pyrrol&te 2 was thezt treated with n- 

burring in the presence of HhdPA (3 cquiv& follow& by addition of ethyl chIox&mna~ at -78OC to a&& 

l-f CW 

N ” co$z 
But 

10 

Scheme 1 

The reductive d~~~ylation performed on 3 was sluggish. Among the reported metbodss, the highest 

yield of 5 was attained by rc&zcing 3 with 6% Na-Hg in ethanol at -1O’T and bufkring with acetic acid (55%). 

Even under this condition, undcskd cleavage of the ester group was observed (approximately 30%). Changes 

such as the use of methanoI as solvent. sodium hydrogenphosphate as buffer, wtion v at 2SV, all 

suff~fnnninftriaryiefdsofdand7.~~ofTHPgroupprovidedamixtllreof6and7(2:3mixaat)in 

90% yield. Although the mixture was separable by careful flash chromatography (Si@ heptanc#EtOAc =2/l), 

dinxt Jones oxidation was molt practical to furnish 6 (18% yield from 3) and 8 (20% from 3), separable vi8 an 

cxtractive procedure. AIkaIine hydrolysis of 8 gave 9 in 85% yield. FolIowing the same synthetic sequence, 

(2R,3R)-enantiomer 10 was obtained fimn l-(S). 
Attempts to convcxt 6 to the cis dicarboxyIic acid WCIC unsucccssfuI. Base hydrolysis followed by 3ones 

oxidation or reduction to diol by tzatmcnt with LiAII-U in refkxing THF and then followed by oxidation 

resulted in the zversc formation of& Assignment of the absolute C2-C3 stuwchcmistry is based on the smaII 

vaIues of the coupling constants between C-Z-H and C3-H of tH NMR spcctm (3.8 Hz and 4.0 Hz frrr 9 and the 

methyl ester of& rcspccdvcly) which clearIy’indicate the trams zladoaship between the hvo carboxyIiC gmups. 

This is confIrmed by X-ray stmcturc anaIysis (Figure 1>6. 
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We were intrigued by the stereochemical outcome of the alkoxycarbonylation on 2 since the removal of 

THPgroupfkom3gaveasingledizLswomw 4, the absolute stuco&&tly of which was dttamkd by x-ray 

s~an~~(Elgure2)qDuetothefcxmationofacomplurbetweentheoxygenetomof’IHPgFoupandthe 
lithium atom localixcd on sulfonyl group7. the phenyl group would be oriented down to a-face. This would 

hindwthcnucleophilkattackfmmthcsamcfaccandprobably account for the obsewai swQ&ctivity. 

Figure 1 X-ray structure analysis of 9 Figure 2 X-ray srmcture analysis of 4 

Although the desulfonylation of 3 was rather disappointing. our preliinary studies indicate facile 

alkylation of 2 and dcsulfonylation thereof. Since sqonification of a mixture of cis- and nans-3-alkylproline 

methyl ester is sported to provide selectively mms-isomer ‘c, fultha applialtioll and c@imization of dle pIesent 

approach in chiml synthesis of~3disubsdtutcd pyrmlidinc derivatives arc cwcntly undcrwaytt. 
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6 : mp 96-97T [alD20 = - 255 (c = 1.0. M&H); lH NMR (250 MHz, CDQ3, TMS) 8 4.55 (m. lH, C2-H), 4.40 (m. W. 

-cH2O-), 3.70 (mm, lH, C3-H). 322 (m. 2H, CS-H. H3,233 (m, 1H. 0%H), 217 (m, 1H. C4-H’), 1.46 (s, 9H. tBn). 7 : 

viscous oil; [c&O - - 126 (c = 1.25, MeOH); MS (Ci) mk 274 ((M+H)+). 218 @asis) ‘H NMR (250 m C!DCl3) 4.28 

(m, 1H. C%H).4,18 (q, 2H. J= ?.OHz, -G-C&CH3), 3.75 (m, lH, C3-H), 3.65 (m. 2H. -CH2-G-), 3.37 (m, W. B-H. 

11’). 210 (m. W, C4-H, H’). 1.46 (s,9H, $u). 1.27 (t, 3H, -CH2CJj3). 8 : [a]#) = + 47 (c = 0.70, MaOH); MS (Cl) m/e 

288 ((M+H)+). 232,188 (base): lH NMR (250 MHz. CDCl3) two conformen. 4.71 (d, 0.6H. I = 1.4 Hz, C2-IQ, 438 (6 

0.4H. J - 2.8Hz. C2-Ii), 4.20 (q, W. J I 7.0 Hz), 3.50 (m, W, C5-H, H’), 3.20 (m, lH, C3-H). 2.21 (m, W, C4-H, H’), 

1.48 (s, 6H, tBu), 1.43 (s, 3H. h), 1.28 (t, 3H). Methyl esta of 8 : IH NMR (400 MH& Me$Xb&, 7tPC) 4.43 (a, 1H.J 

= 4.0 HE, C2-H). 4.17 (q. W, J = 7.0 Hz, -C&CH3). 3.70 (s,3H), 3.41 (m. W, CS-H. H’), 3.14 ( m, IX, 0-H). 282 (m. 

2X& C4-H, H’). 1.45 (s. 9H, h), 1.25 (t, 3H). 9 : mp 155-15X; [a]DZo = + 29 (c = 1.0, MeOH); MS (Cl) m/c 

26O((M+HY)), 204 (base), la0; ‘H NMR (400 MHz. CD30D, Jooc) 4.50 (d. 1H. J = 3.8 Hz. C2-H). 3.48 (m. W. CS-H. 

H3.3.15 (rn lH, C3-H), 2.18 (m. W, C4-H, H’). 1.43 (s. 9H, %); Anal. calcd far Cl lHlfNG6: C, !%0+95; H, 6.60; N, 

5.40. Found: C, 50.85; H. 6.53; N. 5.39.10 : mp 15%15m [a@@ =-~(c=1.0,Md3H);MS{CI)aMt1HNMR 

(400M~,~~,500C)~Msnlicalinell~withdwxPcofenantiamcr9. 
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