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Correlation analysis has been used to study a new ring-chain rearrangement in the ernethoxycarbonyl-o-diazo- 
acetophenone series. 

For some years we have been investigating the intramolecular o-methoxycarbonyldiazoacetylazines corresponding to the 2- 
reactions of o-methoxycarbonyl-w-diazoacetylquinolines' and diazo-l,3-dicarbonyl compounds. In this communication, using 
o-methoxycarbonyl-w-diazoa~etylquinolines.~ We have found the series of unsymmetrical o-methoxycarbonyl-w-diazoaceto- 
that on reaction with sodium methoxide these compounds phenones la-f, we haveexamined both the possibility of a similar 
undergo a previously unknown ring-chain rearrangement, ;ing-chain rearrangement occurring in these compounds and the 
leading to the formation of an equilibrium mixture of isomeric influence of electronic factors on the ratio of products obtained. 

Mendeleev Commun., 1992, 2(1), 8–10

Mendeleev
Communications



MeONa 

l a-f 2%f" 

Scheme 1 

Diazoketones la-f have been prepared by acylation of 
diazomethane with the acyl chlorides of the appropriate 2- 
methoxycarbonylbenzoic  acid^.^.^ It has been found that on 
reaction between a 5% solution of MeONa in MeOH and 
diazoketones la-f an intramolecular rearrangement takes 
place, leading to the formation of an equilibrium mixture of the 
starting diazoketones la-f and their isomeric derivatives 3a-f, 
and also the 2-diazoindan-1,3-diones 2a-f (25 "C, 48 h) 
(Scheme 1). However, in contrast to similar reaction with 
o-methoxycarbonyldiazoacetylazines,'~2 the main products of 
the transformation of diazoketones la-e were compounds 
2a-e. The mechanism of the reaction presumably involves 
initial deprotonation of the diazocarbonyl fragment of dia- 
zoketones la-f and intramolecular condensation with the for- 
mation of diazoindandiones 2a-f. Subsequent nucleophilic 
attack of the methoxide on the carbon atom of one of the 
carbonyl groups of compounds 2a-f leads to acyl cleavage and 
to the formation of an equilibrium mixture of isomeric diazoke- 
tones la-f and 3a-f. Thus, it should be noted that similar 
equilibrium mixtures were also obtained on reaction with a 
solution of 5% MeONa on both diazoketones 3a-f and dia- 
zoindandiones 2a-f. 

In order to determine the molar ratio of the rearrangement 
products in the equilibrium mixture, compounds la-f, 2a-f and 
3a-f were separated by TLC on Silufol plates, eluted with 
methanol, and the concentration of the compounds was 
measured spectrophotometrically using the known molar 
extinction coefficients.? The ratios of the rearrangement pro- 
ducts of diazoketones la-f were also determined from 'H NMR 
spectra of the reaction mixture. It has been found that the 
presence of more strongly electron-donating substituents in the 
aromatic ring of diazoketones leads to an increase in the molar 

t All compounds gave satisfactory elemental analyses and were char- 
acterized by mass, IR, UV and 'H NMR spectra. Characteristic data 
for compounds la-f, 3a-f and 2f are given in refs. 1, 3, 4. 2a: m.p. 
120-121 "C; UV (MeOH) A,,,/nm (Ig E) 252 (4.29), 260 sh (4.1 l), 310 
(3.91), 323 (3.97); IR v,,,/cm-' 2120, 2105 (N,), 1670 (C-), 1600 
(C=€); 'H NMR (CDCI,) G 3.90 (S, 3H, OMe), 7.12-7.64 (m, 3H, 
C,H,). 2b: m.p. 146147 "C; UV (MeOH) A,,,/cm-' (Ig c) 248 (4.50), 
288 (3.70), 310 (3.45), 317 (3.45); IR v,,,/cm-' 2130 (N2), 1680 (C-), 
1590 (C*); 'H  NMR (CDCI,) G 7.70-7.78 (m, 3H, C,H,). 2c: m.p. 
126128 "C; UV (MeOH) A,,,/cm-' (lg E) 252 (4.60), 289 (3.87), 308 
(3.70), 3 18 (3.17); 'H NMR (CDCI,) G 7.69-7.78 (m, 3H, C,H,). 2d: 
m.p. 95-96 "C; UV (MeOH) A,.,/cm-' (Ig E) 210 (4.37), 251 (4.59), 290 
sh (3.83), 308 (3.54), 320 (3.47); IR v,,,/cm-' 2125 (N,), 1725, 1680 
(C-), 1620 (C*); 'H NMR ([2H,]acetone) G 3.98 (S, 3H. C02Me), 
7.92-8.40 (m, 3H, C,H,). 2e: m.p. 143-144°C; UV (MeOH) 
A,,,/cm-' (Ig c) 233 (4.50), 260 (4.47), 294 sh (4.03). 313 (3.81), 320 
(3.73); IR v,,,/cm-' 2130 (NZ), 1685 (C=O), 1595 (C=€); 1530 
(NOZ); 'H NMR (CDCI,) G 8.W8.64 (m, 3H, C,H,). 

contents of diazoindandiones 2a-f in the equilibrium mixture 
so that the rearrangement is already complete at the stage of 
formation of the cyclic products.$ 

In order to quantify the effect of the substituent on the ratio 
of the products formed during the rearrangement we used the 
JaffE equation,' which allows for the electronic effect of a 
substituent in compounds having two reaction centres [eqn. 
(1 11. 

Ig K=ppu ,+~ ,om (1) 

Using Hammett's a-values6 for compounds 2a-e and the 
aza-substituent a-values7 for compound 2f (U, = 1.105, 
U, = 0.74), two equations have been obtained describing the 
acyl cleavage reactions of compounds 2a-f to give diazoketones 
la-f [eqn. (2)] and diazoketones 3a-f [eqn. (3)], where K, and 
K, are the equilibrium constants [1]/[2] and [3]/[2], 
respectively. 
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Taking into account the fact that a high magnitude of the 
p-constant indicates a high polarity of the reaction transition 
state: and on the basis of a comparison of the magnitudes of 
the pp- and p,-constants in eqns. (2) and (3) [for eqn. (2) the 
ratio p,/p,= 2; for eqn. (3) pp/p, = 71 it may be assumed that 
the negative charge is preferentially located on the diazocarbo- 
nyl fragment of intermediates 5a-f and 7a-f. Subtraction of 
eqn. (3) from eqn. (2) gives eqn. (4), describing the ratio of 
isomers 3 and 1 during the rearrangement, where K, is the 
equilibrium constant [3]/[1]. 

It can be seen from eqn. (4) that the greater the difference 
between the magnitudes of up- and U,-values for substituents in 
the aromatic ring of diazoketones, the greater is the extent to 
which they may be expected to isomerise. 
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$ The ratios of the rearrangement products were la:2a:3a 4.5:93.5:2; 
lb:2b:3b 4:92:4; lc:2c:3c 10:82: 13; ld:M:3d 11:76:13; le:Ze:3e 
24.5:50:25.5; lf:2f:3f 25:32:43. Maximum error ? 1%. 
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