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Synthesis of Anhydrides from Stobbe Condensation Products

SABA JABBAR* and SHUBHRA BANERIJEE}
Department of Chemistry, Dr. Ambedkar College, Nagpur-440 010, India

Synthesis of acid-esters by Stobbe condensation of
dimethylsuccinate and aldehydes or ketones, their subsequent hy-
drolysis to diacids and the formation of anhydrides by different
reagents are reported.
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INTRODUCTION

Photochromism is observed in anhydrides obtained from the diacids of Stobbe
condensation products’ 2 To study, compare and correlate the photochromic
properties with the structures and also in the course of synthesis of different
indenones and cyclized products, various anhydrides were synthesised by Stobbe
condensation of dimethylsuccinate with different carbonyl compounds followed
by subsequent saponification and dehydration of the products. -
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(a)RjRy =Ph, H, (b) R{R; = p-OMePh, (c) RjR; = 3,4,5-tri-OMePh, H,
(d) RiR2 =2-CjoH7, H, (e) Ri{R; = 2-furyl, H, () RiRy = Ph, Ph,
(g RiRz = p-CICgHy, Ph, (h) R{R; = Ph, Me, (i) RiRz = Cyclo CgHjo,
() RiR2 = Cyclo CsHg, (k) R{R; = Me, Me, )RRz = Et, Me, '

(m)RR; = Cyclohekenyl.

EXPERIMENTAL

The pH-metric titrations were conducted in aq. ethanol (50 : 50, v/v) on an
automatic recording ECIL pH-meter (Model pH 821) having a glass-calomel
electrode assembly 'H NMR spectra in CDCl; at 60 MHz on a Varian EM-360
spectrometer (chemical shifts in 8, ppm) using TMS as internal standard. IR
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spectra in KBr pellets and nujol mull and UV spectra were measured in ethanol
on a DMS-80 (Varian) spectrophotometer. Molecular weight of the acidic
products was determined by titrimetric method® as their equivalent weights.

General procedures for Stobbe condensation and saponification of Stobbe
condensation products were similar to those described earlier’™. The anhydrides
were synthesised® by refluxing corresponding acids with acetyl chloride under
anhydrous conditions for 2 h.

RESULTS AND DISCUSSION

The acid-esters', 1-alkylidene (or arylidene) methyl succinates (1) were
synthesised by Stobbe condensation of dimethylsuccinate with carbonyl com-
pounds. With unsymmetrical ketones, e.g., ethylmethyl ketone and acetophenone,
a mixture of geometrical isomers was obtained as the reaction products whereas
p-chlorobenzophenone* formed both cis-and trans- products. The products (1)
and (2) did not show migration of the double bond{ where trans-Ph/COOMe
structure was maintained. No changes occurred during the saponification step. .
However, the anhydrides (3)1 were easily produced by treatment of the acids with
acetyl chloride.

All the products were characterized by their pKa, UV, IR and 'H NMR data
(Table-1) where remarkablc sxmllantxes in values wre observed with previously
synthesised system™ *
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*This experiment was repeated several times and the ratio of the (Z) : (E) isomers noted which
was found to be 2 : 3 the (E) isomer was formed in high concentration.

1The cyclohexenyl product (2m) was obtained by Stobbe reaction in sodium ethoxide at reflux
temperature.

$The anhydrides wre studied for their photochromic properties in a photochemical reactor. All
the anhydrides yielded the original diacids when hydrolysed with 8% alc. KOH.



