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The titled phenomenon is possibly indicated in the hydrolysis of 4-(1-aziridin-1-ylmethanoyl)-5H-phenanthridin-6-
one (7b); the relay version is believed to occur in organised polypeptides.

The possibility that a neighbouring amide group can stabilisesystems — the anthranilate, the salicylate and the phenanthri-

an anionic centrgia hydrogen bonding with its NH group has done — were designed and studied.

not been seriously tested: surprisingly, because of the prepon- The anthranilates:Initial studies were directed at the

derance of the amide NH group in proteins, and the possibilityanthranilic acid Z) system’2because of its internally chelated

that the above effect can be amplified by relay in polypeptiddorm. When methyl anthranilat@4) was reacted with isatoic

units along their hydrogen bond chaiagy(the a helix and the  anhydride 8) in the melt (120°C for 8 h), the expected

B sheet). Such charge dispersal may well be the key to thanthranilate2b was accompanied by its higher anakgin

Pauling theory of the stabilisation of transition states at thethe ratio2b:2c= 1.8:1 (59 % total yield). The substantial for-

active sites of enzyméRecent theoretical work strongly sup- mation of2c despite the presence of the e&ain consider-

ports this possibility,and prompts us to report our own exper- able excess indicated th2lh was more nucleophilic tha2a

imental studies — initiatetlin fact, in the early 1990s. (supported by various control experiments). The inductive
The present studies focused on demonstrating the effect dffect of the neighbouring ester groupda is the simplest

a single amide NH moiety on nucleophilic addition to a car-explanation, although the possibility of a hydrogen bond relay

bonyl group,via hydrogen bonding to the carbonyl oxygen in 2b also needs to be considered.

atom (). In particular, the hydrolysis of carboxylic amides

and esters in substrates with pendant carboxylic amide Nt

groups was marked for kinetic study. A vexing problem in HO-[CO-(CH3),-NH],-CO-Ph

such substrates is the possibility of nucleophilic catefy3fs

by the pendant amide (likely at high pHs), and direct acid 61 n

catalysis (likely at low pHs). Thus, substrates which were —f—

reactive at neutral pH, or those in which nucleophilic catalysis (a)| 1

was not geometrically feasible, were sought. Three differen (b)| 2
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H The salicylatesThis system was chosen for study essentially
C[N\CO OR because acetyl salicylic acid (aspifa) is known to hydrolyse
| (;( 5 at neutral pH at a convenient rate (by a mechanism involving
C/O COH general base catalysfiinalogs with pendant secondary amide
o] 2 groups were designed. Thus, RHgenzoylS-alanlyl)salicylic
3 5] R acid 6b) and O-N-(N-benzoylB-alanyl){3-alanyl]salicylic acid
(5¢) were prepared (42% and 56% yield respectivehig,

g’) gg:?éeH)-NH-Co-Ph DCC/DMAP promoted esterification of the respectie
(© | [COACHu-NHL-CO-Ph alanines §a and 6b) with benzyl salicylate (not shown), fol-
(d){ CO-(CH,),-NMe-CO-Ph lowed by hydrogenolysis of the resulting benzyl esters (not

shown). Also studied was tiemethyl derivativesd.
The kinetics of the ester hydrolyses of the anakigsbc

- X - ~and5d were studied spectrophotometrically at pH 6.5 (as for
* To receive any correspondence. E-mail: sosale@orgchem.iisc.ernet.in




J. CHEM. RESEARCH (S), 2000 505

Table 1 Kinetic data? for the hydrolysis of the alanylsalicylic acids at 39 °C.

Compd no 10% k psq/s™ AHY/kcal mol~! AS*/e.u. AG*/kcal mol™
5aP 1.11 18.39 £ 0.01 —(22.5 £ 0.02) 25.38 + 0.02
5b 2.15 18.0 £ 0.1 —(22.3 £ 0.1) 25.0 £ 0.1

5¢ 1.48 19.6 £ 0.6 —(18.0 £ 2.1) 25.2+1.3

5d 2.50 19.2 £ 0.3 -(18.3 £ 1.1) 249+ 0.7

aCorrelation coefficients > 0.95; AG* from at least three runs at 34-49 °C; Pfrom ref. 12.

Table 2 Kinetic data? for the hydrolysis of the acylaziridines at 25 °C.

Compd no 103 Kk poq/s™ AHY/kcal mol~! AS*/e.u. AG*#/kcal mol™
7b 3.10 £ 0.1 14.6 £ 1.1 —(21.6 = 3.6) 21.0+2.2
8 0.58 £ 0.1 8.6+1.4 —(445+ 4.7 21.9+238

aAG* based on three runs at 20-35 °C.

aspirin)? the data being collected in Table 1. The rate ratioN-acetyl derivatives oRb and 2c possessed the reportad
5a:5b:5¢:5d=1:2:1.4:2.3 at 39C, and indicates either a mar- characteristics. Interestingly, the X-ray crystal strucfuoé
ginal effect of amide NH, or a near cancellation of largethe alanylalaninégb shows eaclB-alanine unit in egauche
effects. The nullification of large effects may arise from com-conformation, indicating chelation in the crystal.
peting ground state and transition state stabilisai@ochela-
tion; an explanation for this is offered based on the ‘hard anggeneral conclusions
soft acids and bases principle’. Although an earlier report b
Japanese workers had evidenced chelation in several@thyl
alaninates by IR spectroscop¥,5b, 5c and their benzyl
esters did not offer firm evidence of chelation. Also, the anom
alously high reactivity of thil-methyl derivativebd (in which
no chelation is possible), and the use of aqueous media (which . ) .
would disfavour chelation) were clearly sources of ambiguity. W& thank U.G.C. (New Delhi) for financial support.
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All the above model compounds were characterised spect4 A. Resplandy and P. Le RouBull. Soc. Chim. Fr.1968,
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yl’he kinetic effect of amide N—H was not clearly manifest in
the above model systems (except possibly in the phenanthri-
done). The results may be interpreted as evidence for N-H
participation, but by involving complicated explanations.



