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The~eandmetalioncatalysedhydrolysisofamino~esbershasbeenthesubpctof~ny 

investigations~ mostly as models for w IthasbeenreportedthattheakIinehydrolysisof 

some simple monoamino and diamino add methyp and ethyP estem, and of yWhy1 gkutamate: involves 

~molecularaminolysis~~~)inadditiontoB~h~~ IXaminoaddeaWscanexistin 

aqueous solution in three forms a3, EH+, EI-&? each of which can undergo B& hydrolysis (with second 

order rate constant9, lol, kw, k61& to the c4xresponding amino add form CA; AH, -1. The three forma 

iXkeachSet~COIUK&d by pH dependent pK, equ&brk involving deprotouatkm of ammo&m @wups.* 

However, in addition to the B&? reactions, much faster (but still second order) intranrolecular aminolysis 

~~wa~areavailiibleifa5-or~~~ringfactamcolnbe~~~an~~~aminogmup. 

Themostcomplicatedcaseis4,!%Dapeh4e. AtagivenpH,uptosixparalklreacknsare~bk 

B undergoing competitive 5- and 6-membered ring lactatim EH* lam& three B,2 reactiDNi. At 

as~~yhighpH,onlytheE~~oftheesterisp~tandthereactlonsdremesimpllfiesto: 

Scheme1 I&NC& + CH30H + OH - 
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F-7 H2 WcHihcoo- + CH30H 

NH;r NH2 

(A‘) 

281 



282 

FortheEfonntober99%ofthetotalesterpresent,fhe~pHmustbe‘ Zp~@H+1+211, 
at 25°C and I = mol I?. This re@res approximate minimum reaction pH values as f&lows 4,!!-Ihpe Me, 
10.8; Z&Dab Me, 112 2,5-Dape Me, 10.7; 4-Ab Me 11.9; 5-Ape Me 12.1. 

Thelactawrfombedbythoiaveestersare~etpbleunderthereactionamdltiansand~;they 
~beidentiAed~~~p~y~~~beenieohtedandanenotfonned~mtheanrinoaddreiaaion 

products which have unprotonatszd 4- or 5-axnho groups (e.g. A; Scheme I). 
The second order rape constants for the lactamisation of 4,!M3ape Me, U-Dab Me, 2,5-Dape Me, 4-Ab 

Me and 5Ape Me were measumd over a range of high pH (ll.!kl2.8) using Stopped Flow at 25% and I - 
0.1 mol Lq. For each ester, the overall reaction was peeudo-first order at constant pH with k,/[Owl being 

independentofpH. This~Qeov~secondarder~~theabsenceofany~~~n 
from EN+- Reaulte were checked by pH-stat neasunmentsatlowerpH,whkhinvolvedeeperatingoutthe 

lactamisa~ rate constants from thoee for ~IIIP and possibly kkw? 
For 4,5-Depe Me, at high pH Scheme I), the rate equation is: 

1. 

With4~~peMe,~/k,wae,aesumedto~eqtlaltotheratioofthef~ t3ationsofthetwo 

lactams,L6andL5,es~ by’.‘Chmr. This assumeethepmductconcen&ationratlolskinetk&y 

controlled. There is no evidence for any interconversion of these hctams under the react&n conditions and 

Table 1. Rate Coaurtwts: T = 25% I = 0.1 mol La (all in L mol-’ k) 

Ester hMl 4 lcls h.6 k.6&5 

43GapeMe 440 0.14 80 360 4.5 

2,4-JhbMe 422 0.5Q 422 23-DapeMe 3040 0.48 
7.2 

r 3040 1 
4-Ab Me 27.9 0.17 27*7 
5Ape Me 471 0.16 17.0 3 47l 1 

Theabove4rate~~refertotheoverallconverslonof~~t~~~~lactam9. Howak 

vahreisrelatedtothe~e~~forthering~e~~onthereactionmechanlsn Thishas 

beenthe~~ofsomedebateforboth~~~leculilrand~~ester~~? It&now 

generally accepkd, as originally pqosed by Martin et al.;9 that the in~lecular reacthi involves 

-tiny two steps; an initial general base catalysed depmtonation of the amino gmup which 
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