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Absrnzcr : Two differau types ofcyclica-amino acids, cycloslkytglycincs and N-heterocyclic a-amino 
acids, were pmpmcd in optically pure form from the same chiral syntbom l-(R) (or l-(S)) simply by 
&ring the quantity or type of base required for anion formation. Elaboration of the heerocyclic 
-3pwidcd~- N-hcmcyclic a-aminotids. 

Increased lipophilicity and binding affinity to receptors, improved metabolic stability or limitation of 

confotmational mobility can be beneficial to the therapeutic usefulness of biologically relevant peptides. For 

example, introduction of a cycloalkyl group to the i3-position of an a-amino acid and incorporation of the so- 

obtained cycIoalltylglycine into pep&s provides novel angiotensin converting enzyme inhibitorsl. On the other 

hand, induction of conformationaI constraints into peptides by i mxqomting 3-substituted proline derivatives is 

an important tool in developing peptlde-detived pharmaceutical agents*. Replacement of proline by its higher 

homologue is mported to dramatically improve pharmaceutical potency in peptide-based HIV proteinase 

inhibitors3. Although the syntheses of cycloallcylglycines and heterocyclic a-amino acids are de&bed in the 

literature4. new and general routes for the synthesis of these classes of molecules are of considerable 

impoatancc4j. 

In this communication, we describe the fust general method of obtaining both cycloallcylglycines and 

hetemcyclic u-amino acids in either S- or R-conQuration, as well as a,P_unsahuated N-heterocyclic a-amino 

acids, starting from a single chiral synthon. 

We have previously demonstrated that l-(R) and l-(S) am madily available from N-Bat-L-serine methyl 

ester and can be converted to noqnoteinogenic Balkyl-a-amino acids and (2)~/$y-unsaturated u-amino acids in 

either S- or R-configutation~. 

Figure 1 
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A notable feature of l-(R) (or l-(S)) is that by sequential addition of an appropriate base, it forms two 

distinct types of anion, i.e., carbamate and sulfonyl anions. Since a sulfonyl anion is much more mactlvc than 8 
carbamatc anion, creation of such dianionic species followed by addition of au a,rn-dihaloalkane would first 

afford monohaloalkylatcd l-(R) (or l-(S)) which could then cyclizc intramolecularly eithss by reaction with the 

remaining aubama@ anion to give a N-hctomcylic compound (route a) or by zmctim with 4s #oondsry sulfonyl 

anion, formed after the l?rst alkytation by addition of one more cquiv of base, to give a cycloalkyl compound 

(route b), as depicted in general form in Figure 1. Our synthetic strategy is shown in Scheme 1. 
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Scheme 1 

Thcs~driralsynthonl_(R)wasakatedwith2cquivofn-butyllithiwninTHpat-78~cAfter15min, 

1~~~V~~~ (Br-(CH&-Cl) was added and tbc reaction was continual ovani*t at h In the 

caseofn~2,compound3ewa;sobrainedin9096yield.Inthecascofn-3,cxMtinuonsgtirringatrtfor48h 

was required to furnish 3b in 88% yield For n - 4 or 5, the cyclisation reaction did not take place. Instead 

compounds fc and 2d were isolated in 90% yield and 86% yield, respectively, after pan by flash 
chromatography (SiqZ, EtOAc#hcptane = I/3) with rccovuy of396 and 1096ofluuwKW l-(R), lvspectivcly. 

Compound 2b could be isolated in 90% yield when the reaction mixture was quenched at -WC. However, 2a 

was never isolated under the same conditions. Treatment of 2b, 2c and 26 with 1.1 cquiv of KOtBu or NaH in 

DMFatOOCfallowsdbystirringatn~ulafforded3b,3cand3din~,7S%andSS%yief&respcctivcly. 

No contaminants other than unmacmd starting materials were observed in the reaction mixtums. Separation of2 

and 3 was easily effected by flash chromatography (Si%, EtOAc,kptane = l/2), In contrast, addition of one 

more equiv of n-BuLi at -40°C 15 min after the introduction of clcctrophile (step a) furnished 4 in good to 

excellent yield (4a; 90%,4b; 85% 4c; 82%. 46; 85%). Except for 4a, these cycloalkyl sulfonos 4 can also be 

prepared from 2 by treatment with 2 cquiv of n-BuLi in THP at -78OC. In all case& the yields of c@isation 

products were between 94 and 96%. Treatment of 4 with 6% Na-Hg provided the d~u~~~ products in 

excellent yields (94%9b). whereas 3 afforded the analogous praducts in 80% to 85% yields under the same 
conditions. Removal of THP by pyrldlnium ptolucncsulfonatc (PPTS) was quantitatlvc (Q6-98% yields) in all 

cases and the final Jones oxidation gave S and 6 in about 80 to 85% yields. In order to &monsmitethescopcof 
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our approach, (R)-N-Boc-pipecolinic acid 7b (enantiomex of Sb) and (R)-N-Boc-cycIobutylglycine 8b 

(enantiotner of 6b), xwpcctitiy, wtn pnqared from t(S) without isolation of the key intumcdW6 as shown 
inSchcme2. 

tH NMR analysis of Moshcr amide6 prepared from methyl csttx of 6c indicates no ~~~~ at the 

stazogulic center of 6tL 
The versatility of the pmstnt me~~olo~ was fisther d~ons~~ by the facile synthesis of a$- 

uasaturatui hewocyclic cwmino acids !&I snd 9b, as iuustrwd in Scheme 3. 

9a n=2 
9b n=3 

Scheme 3 
Reagents and wditkasz e) 0.1 cq WTS, EtOH, WC, 6h; f) fares -. 0°C to d fk o_) (i) 
CH2N2, (ii) 1.5 cq DBW, THF, If 4 II. 

a4minoti COnfig. Yii 96 (a) [a]$0 (c = 1.0, MeoH) 
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