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Abstract : 2-azadtcnes 1 whtch are rcadtly prepared from acyl chlortdcs react wtth htgh factal selecttwty wtth the choral 
carbamoyl nttroso dtcnophtlc 2 Rcductton and hydrolysts of the adducts yteld enanttomerlcally pure ammo acrds 

Few asymmetric syntheses of amino acids by electrophthc aminatton of carboxyhc actd denvatrves are 

known. All the methods reported to date are based on the reaction of choral enolates with either azodtcarboxylate 

esters or 1-chloro-1-mtroso cyclohexane as electrophtbc nitrogen donors.1 

Thts commumcatton reports preliminary studtes on a new approach towards the asymmetnc ammanon of 

carboxyltc acids using the Drels-Alder reactton of 2-azadrenes wtth choral nrtroso compounds for the 

stereocontrolled formatron of the new C-N bond 

The conversron of acid chlorides into 2-azadtenes 1 has been reported (Scheme 1) 2 The reactton 

provided exclustvely the E,Z 2-azadtenes as determmed by the t3C and t5N spectra.3 Dtenes lb,c are new 

compounds 
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Very few choral mtroso dtenophtles are known. The addmon of choral cr-chloromtroso compounds to 

simple dtenes has been studred m detail 4 However these nttroso dtenophrles drd not yteld any cycloadducts wnh 

the more nucleophrhc 2-azadtenes the reactron gave a complex mtxture of products We recently observed hrgh 

facial selectrvitres m the reactron of cycbc dtenes wtth a carbamoyl mtroso drenophde 2 derived from a 2,5 

drsubstrtuted pyrrohdme possessmg C2 symmetry. 5 The drenophde was produced in suu by oxrdatron of the 

correspondmg hydroxamtc acid 3 with a solutton of tetraethylammonmm penodate m CH2Cl2 (Scheme 2, 

method A). 

** Dedicated to Professor Kurt Schaffner at the occaston of hrs 60th birthday. 
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However, at low temperatures (< 0’ C), this oxtdatton process IS too slow and competmve degradation of 

the azadienes was observed. We have therefore developed a less aggressrve method of generatmg mtroso 

compounds (Scheme 2, method B). Treatment of compound 3 wrth the sulfomum reagent developed by Corey6 

for the oxrdatton of alcohols gave mtermedtate 4 which upon treatment with trrethylamme ytelded the desired 

carbamoyl mtroso compound 2. Interestmgly, we observed no product originatmg from a carbamoyl mtrene 

which would have resulted from an c+eltmmatton. 

The results of the Duels-Alder reaction of 2-azadtenes 1 with 2 generated rn suu by methods A or B are 

shown in Scheme 3 and Table 1. 
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Condittons a. cycloaddltlon followed by methanolysis at r.t., b Mo(CO),, CH,CN-H,O, A, 
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Table 1 : Reacttons of 2-azadtenes 1 wtth nitroso compound 2 
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Entry R Method PC YIelda % de ‘(crude) de a(pure) 

a CH3 A -25 68 59 

b CH3 B -78 72 90 298 

C C6H5 A 0 68 84 298 

d C6H5 B -78 62 94 298 

e CsHsCH, A -25 70 90 298 

f C,HsCH, B -65 65 93 298 

a Yald and de of pure 5 after mcthanolysls, flash chromatography and recryslalhsat~on from pentane 

b Determmcd by NMR on the crude product of methanolys~s 

The reacttons are regtospectfic and proceed wnh htgh (2 90 %) factal selectlvmes when conducted at 

5 - 25 ’ C. Enanttomencally pure 5 was obtamed after flash chromatography and recrystallrsatlon. 

Compounds 5 could be readily transformed into the correspondmg enanttomertcally pure ammo actds 7 

by a two step sequence. The first step was a reductive cleavage of the N-O bond wtth molybdenum 

hexacarbonyl7 in a refluxmg mixture of water / acetontmle (l/15). Sodium amalgam (4 equtv.) tn methanol tn the 

presence of Na2HP04 (4 equtv.) gave shghtly lower ytelds of 6. The second step was the hydrolyttc cleavage of 

the choral auxihary (Scheme 3, Table 2) 

Table 2 : Converston of 5 mto ammo actds 7 

R 

CH3 

C6H5 

Cti5CH2 

Yield % of 6 

78 

74 

73 

Yield % of pure 7 

71 

74 

78 

ee%of7 

> 98 

2 98 

t 98 

Absolute 

configuration of 7 

2s 

2s 

2s 

The enanttomenc purity and absolute conftguratton of the synthettc ammo actds 7 were estabhshed by 

comparing the properties of the correspondtng Mosher’s derlvattves with samples prepared from the 

enantiomerically pure R and S amino esters The enantiomenc purity was determmed by capillary GC and NMR 

The facral selectlvtty is conststent with the transition state model deptcted m Scheme 4 Calculattons 

camed out earlier5 by Dr G. Dive predtct a more stable syn conformauon for the carbamoyl mtroso compound 2. 

“Endo” transttion state A resultmg from an approach from the less hmdered stde of the dlenophtle 1s clearly lower 
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in energy than the other “endo” transition state B and leads to the observed adduct “Exe” tranSitIon state C 

would also lead to the observed adduct but implies an approach from the more hmdered side of the mtroso 

compound. 

OMe 

Me0 I 

Scheme 4 

In summary we have described a predlctable synthetic route to enantlomencally pure ammo acids based on 

a new strategy using the Duels-Alder reactlon between 2-azachenes and clural mtroso compounds The scope of 

the method has still to be examined We have also described a new mild method of generating of mtroso 

compounds which should be of general apphcablhty. 
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