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Rbstract - ii new method of synthesrs af cyclic imino acids is reported. mastereo- 

selective alkylarion of schiff bases iderlved from a-amino esters and (+! or 

- 1  2-hydronyplnan-3-onelwith dihaloyeno compounds, followed by hydiolytlc cleavage 

and cycllsatran affords the imlno esters. Reactions are hlyhly enantloselectlve. 

wrth one exceptmn carresponding to sterlc crowding. 

"arlous cyclic a-imno acids such as proline and pipeco11c acid are not  only important conitr- 
1 

tuenri of peptides , but are also mtereiting aa chlra~ educts2.3. h~thouyh several methods 
2.4-7 

have been published for the synthesis of such chlral products , to our knowledge, no 

qener8.1 one has been described. 

we here wish to report a new conwenlent method for the synthesis of ~ p t ~ c a l ~ ~  a-imno 

acids and O-substituted [I-irnina acrds by the reictlon sequence autllned rn scheme I, the 

key-step rs the diastereoselective alkylatlon by a dihaloyeno compound, of chlral Schiff 

bases prepared from o-arnino esters and i2R.38.5Rl "PI+] or i25.3S.551 HP I - !  2-hydroxyplnan-3 

-one 
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 able I. synthesis of cyclic m l n o  esters 

Schiff klkylafing Products Cyclic lmlno esters 
base agent 

*Speclfir rotations were measured in chloroform 

'predicted absolute configurations 

In general, under nitrogen, to a strrred ~olution of LOR 12.3mMl in dry THF 120 mll at -lOO°C 

was added the Schiff base (ImMI, the mrxture was stlrred for 30 mln. Rfter the addltlon of 

the dlhalogena compound the mlxture was stlrred at -80°C durlng 5 h and allowed to warm to 

-30°C. The mrxture was poured i n t o  a solution of NH CI, the aqueous phase extracted with 

benzene ; the benzene layer was drred INa SO I, evaporated and the resldue chromatographed 
2 4 

over sllica gel (ether-hexane 1/41. The purified Schiff base IlmMI was dissolved i n  THF 17mlI 

and hydrolysed at OT wrth aqueous cirrlc acid I4 m11 durrng 48 h.   he solvent was evaporated 

and the aqueous layer extracted with benzene ; the benzene layer containing the ketol was 

extracted wrth 15% aqueous clrrrc acid. The combrned aqueous layer was basified wlih sodium 

carbonate and extracted ~ i t h  diethyl erher.The ethereal extracts were drred ( ~ a  SO 
2 41 

ted an3 the residue purifred by column chromatography over silica gel (ether-hexane 4/11. 

AII compounds described here gave ms and 'H nmr spectra consritent with thelr structures. 

  he microanalyses were in satisfactory agreement with the calculated values. Optical purlties 

were established by 'H nmr spectroscopy (0.15-0.2M CCI /TMS 5olution m the presence of 0.2 
4 

-+0.6 molar equivalent of d-Eulhfc131. 
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me resulti summarlzed rn n b l e  I show that the alkylation occurs wlrh qoad yields and a 

very high asymmetric induction for the imrnes IR=HI and 2 IR=CH 1 ; only a single diastereo- 3 
lsomer rs detected by T.L.C or IH nmr (200 MHZ, solvents : CC14. C6D6). In contrast with 

3 (R=CH Ph) and 4 (R=C H 1 two diastereolsomers are obtarned. The degree of asymmetric inductron - 2 - 3 7  
seems to depend on the sire of the substltuent R ; the more crowded one qlves the lower induc- 

tlon. In order to avoid any racemisation for the ylyclne derivatives, hydrolysis of Schiff 

bases was carried out under mild acldic conditrons 1158 aqueous citric acld at OnC, pH = 

2). Five or six membered cycllc irnrno esters were easily obralned by neutrallsation w l t h  

sodium carbonate. I" contrast, products k, g ,  x. 66, after hydrolysis and neutrallsatlon 

were converted to halogenated amino esters z, &, 3, *. Cyclisatlon of required 

more drastrc condltians and was performed in the presence of N ~ H  ~n THF 12 h at roam temperature. 

Cyclisat~an failed with long-chain amino esters G. % whlch seemed to be very good tenslo- 
actives. TO determme the ahsalute confrg~~at~ons. the mrno  esters were converted to irnino 

aclds, some of them were dsicrlbed and configurations assigned 5'7'12. AS expected i n  each 

case d k y l  groups entered from the gem-dimethyl slde. ~ h u s  for the unknown products %. 
Ilb, e, the confiyuratlons can be predicted with a good degree of confidence, they would - 
be respectively R.S.S. 

I" conclusion the present method has advantages in pravidlnq a varleiy of cyclrc O-mina 

acrde rn quire high enantlomeric purity. 
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