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Our interest in elucidating the stereospecificity ef in vivo biologi- 

cal activity (1,Z) and enzymatic biotransformations (3) of some chiral 1,4-benzo- 

diazepin-2-ones has lee! to tire preliminary determination of in vitro configuratio- 

nal stability of the chiral centrc C(3) in some C(3)-alkyl, (Y(3)-0-alkyl or CI-acyl 

and C(3)-ammonio-substituted 1,4-henzodiazepin-Z-ones (4). These results are of 

obvious bi.ological importance, suggesting conceivable therapeutic advantages c\f 

administration of enantiomerically pure compounds as a worth-while research goal, 

Ot least three different mechanisms cculd be rroposcd for the observed racemizati- 

on i.e. (a) acid catalyzed C(S)-II/i) exc!lange, (b) ring-chain tautomerisms, for 3- 

hydroxy derivatives only, and (c) solvolytic identity reaction (degenerate nucleo- 

rhilic exchange, i.c. exchange of tiie same groups), 

t-iere we tiiscuss a possiole mechanism, leading to high retention of con- 

figuration in the acid catalyzed methanolysis cf (+)-la, firstly observed by Cor- 

hella et al. (S), and subsequent iientity reaction as a cause for racemization of 

(+)-lb formed, b!ethyl-d3 -derivatives I,+)-s and ($_)-& have been prepared (6) and 

subjected to methanolysis (0,03M ilC1 in Ir”er)ti at ZS*), in order to exclude preethc- 

rification by an intramolecular front-side attack of the carbomethoxy group in the 

interme&iatcly formed oouble-ester I+)-&, which is a pathway leading to high in- 

cicence of retention. AlicJuots were quenched at 0,5-hr intervals in aqueous aceta- 

te (4 samples), and products were quantitatively separated by chromatojirayhv on 
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?:Er analysis oi’ the N(I)-LII~/C(~)-CI!~ ratio starting from &, and tne C(3)-H/OCi;3 

ratio starting from &, revealed exclusive 0C113 incorporation i.e. the formation 

of (!)-lb anu If by intermolecular exchange (solvolysis). - 

The same result emerged from solvolytic experiments with lc in CD3OD. - 

Kate constants are given in Table 1. 

Table 1. Kate ccnstants for Solvrlysis &-lfi (at 3S,OfP,2*C) 

Run mm01 of lc lc/Cr3C?n;I Solvent 
no. - ~ol/mcl) 

Solvolysis rate 

(ks x 104 s) 

1 0,23 O,29 cu30U/CPC13(1:1) 1,36,+3,14 

2 O,18 0,23 cn;or! 2,68N,37 

3 0,14 i),Zl CP30D 2,17$0,38 

4 0,08 0,23 CD3OIl 0,89fO,ll 

Uuring nmr hinetic measurements no shift of R-C00CL-13 protons within & (at 3,68 

ppm) to C(3)-OCH3 within 2 (at 3,52 ppm) was observed, i.e. only lo was formed. 

Thus, no formation of (*)-lb and consequently no intramolecular methoxylation 

within & could be ascertained. 

The only tic-observable spot in these experiments was from a side-product 

identified as z from spectroscopic data and by conversion to 3a and to previous- 

ly described 30 (7). 

All experimental facts could be best explained by the mechanistic scheme 

presented in Chart 1. It became obvious once more, that retention of configurati- 

on as in (+)-lb, should be explained by traditicnal double-inversion, liowever, 
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occurencc of the SxZ-type reaction at the small rings, xit!l retention was thcc- 

retically predicted (10, and seem to have been recently proved (9). We regard 

acid catalysis of the solvolysis of (+)-la as an indication that highly basic 

protonated aziridine intermediate is forred, as one of the fluctuating structu- 

res in electrocyclic equilibrium lvith the imide form. Raccmizati on of the product. 

(+)-lb presumably occurs by concurrent front-side attack of the solvent molecules - 

on the tricyclic system within the intermediate. Kinetic data for racemization 

revealed nc dependence on hydrogen chloride concentration down to equimolarity, 

indicating that no nuclecphilic competition of the chloride anion with solvolysis 

occur5, Usual temperature dependence was found for racemization between 2n0 and 

4s”, as revealed by thermodynamic parameters: As=7,2,+ 2.5 e.u. ,Ail=18_+0.8 kcal/ 

mol. 
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