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Abstract: Reaction of (-hnentfyl N-acetyl~Wahhate with cyclo- 
pentadiene takesplacewithgoodchemical yields and diastereofacial selectivity. 
Thecycloadductsareeasilytranslormedintothecocrespondingaminoaclds. 

Cycloaliphaticaminoacids witha norb~~~ skeleton se of interest because thy display 
intercstin(lbiologica~~iasasfarasVletra\sportdlorreterougnbiologicalmembranes 
isc~erned~.ThesaaminoacidscankobtainedbyDiels-Al~resctiorwvslng~eacyl~~ 
dehyckoalaninates asdieroghiles? Tothebestol our knowledge there are IW references 
deali~wiUIVleasymmetricsynthesisoftheseaminoacids,sowehaveconcentratedonthe 
pfeparationoltMsecompou&viaasymmetrlcDiels-Alder reactions. 
High levels of diastereofacial selectivity have bee#~ achieved in asymmetric Diels-Alder 
reactionsusingdienophiles with a removable, chiral-directing auxiliary~, so it is interesting 
todeterminewhetherdriralFeacyl~~lanlnatescanbeusedaschlraldienopCIIlesin 
the asymmetric synthesis of cycloaliphatic amino acids via asymmetric Diels-Alder 
reactions. mis cofnmunicatiorr reports the first 24symmetric synthesis of bicycloaliphatic 
amino acids, 2-aminororbornane- P-cartx~ylic acids, by Diels-Alder reaction, using 
W-menthyl N-acetyh@+hyha laninete1as a dienophile.Thechiraldienophile1obtained 
bythereactionormeulyl~acetyl-q)-dehyboa lanifWe2bg4withH-mentholinthepresence 
0r trimethylaluniniu+,wae made to reactwithcyclqh3ntadieneintoluene,wukr several 
conditions; the pro&t9 were separated into endo 2 and exo 3 cycloadducts by colunn 
ChromatosraOny using diethyl ether : n-hem - 91 as an eluent and were almost 
quantitatively tf2fwOf7nOd into end0 4 and exo 2 zunho adds by sap0fbiricati0n, 
hybqefbati~n, acid~~isdtheacetamidogoupandehrtiorrthrougnan ionic exchange 
resinAmberlit@ IR BON 
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Thereactlanratedoes dqend on the nature of the Lewis acid used nd,as was to be 
e~ted2b,~reactlorrlsfast~whenTiCI4ls~asacatalyst. Asthlsreactlonlsfaster 
Wan the reaction of methy\N-acetyl~~lWnate,this result m th posslbllity 
of uslngchlrala#-dehydnwlzwUnates asdlemph1les InasymmetrlcDle1s-Alder reactions. 
Ase~tebL,exo~ts~wcmrf~uderallttra~~tloncarrdltlorrswetcled,andthe 
exo/endoratlowasnot gaatly M~KQWI either ~4th lower temperaWes or wlwn different 
Lewls2cldswereusedascatalysts, 

In the Dlels-Alder reactionbetween Wmenthyl acrylate anb- cycl@enhdMe, Wmenthyl 
~IR,2R)_5~2_carboxylatels~lsrablyobtalned? lncanparisanwlththereactlon 
carrledouta~~t~t~,bettarselactlvfty isobtained in Wereactlonbetween 

~-hnenthyl~~~l_40-de)y60al~l~e~cycl~tsdf~,krt~samefacooft~ 
dlenogCll1eIs~leldedbythachlrsl##lllary,and~and~are~f~lyobtalned ll~~ 
stereodmmkal control can be explatned by the slmllaity to the model vvposed for 
auylate#tScln!rne 1). Acwrdhgly, the&-faceof thedlenophlle1s shieldedand theattack of 
the diene on the Si-face leads toaanda It Isdifficult to account for the better selectivity 
obtalnedwlth~-)_menthylH-acetyl~-dehyGOslaninate,becauseoftneexlstenceof several 
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Table I shows the results obtained In the Dlels-Alder reaction The endOh conflyratlm of 
the cycloadmts was dammed by vi-NlR or ttwk methyl cstcrs, o8talned lYy the reactkn 
of efxb 4 and exo 9 actds with dWmethane, taklng Into accoubt the shteldtng effect* of the 
dorrblebauml of 2-&stltuted-5 dertvatlves, whkh lea& tb protons or the endo 
substltuent to resonate at a hi@ef field than these of the exo s&stW?nt. The absolute 
conflgwatIon of the major cyclordducts ~1s determIned by cornoarIng the Igeclfk mtattons 
of the mm acids obtamd (d and 2) wlth time given in the meratwe6. 
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phces where the catalyst can 0e coowubat~ In any case, tne coordlnetlon at the acetzunlao 
swg Is favH, and this gore must play an IW role. In fact it has been shown 
that, contrary to the dtuatlon In acrylates~, vie anti f!noate confofmatlon Is favoured In 
N-acyl~-~Ialn’O. 
Fm, a hl$bsr dlastereofaclal sektlvlty Is obtained In ula 8x0 igroxlmatlon, which 
may be due to the sterlc interaction between the methylenlc protons of the cyclapentadlene 
and the W-menthol moiety of the dlenqrhlle that Is anly present in the transltlon state 
leading to 38 A similar reason has hn used to ewlain the exo preference in the 
cyclofxMltlon between cyckpentadlene and fnetnyl methacrylatel 1. 
Further wale directed at explalntng the results and ImprovIng the method by the use of 
different Cnlrsl auxlllarles Is In orogess. 
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