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Phenolphthalein - the often-used acid-base indicator as well as a non-prescription laxative - can
be classified as an ester, but also contains other functional groups. It can be synthesized via a
reaction similar to the one carried out in this experiment. Phthalic anhydride is combined with
two moles of phenol to yield one mole of phenolphthalein and one mole of water. The reaction
(in abbreviated form) is shown below:
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(a) Write down the molecular formula (CXHyOZ) for each reactant and product, specifying the
numerical subscripts.

[Refer to Figure 2. Remember, in this notation each unlabeled vertex of bonds implies a
carbon atom. Also, each carbon atom is presumed to have four bonds (an octet) of
electrons. Any carbon atom showing less than four bonds explicitly is presumed to be
single bonded to enough hydrogen atoms to make up the difference. Any (non-carbon)
"hetero"-atom is explicitly shown - along with all of its bonds; however, lone pair
electrons are traditionally omitted.]

(b) Besides being classified as an ester, give the possible other classification(s) of
phenolphthalein according to its functional group(s).

(c) 9.000 g of phthalic anhydride is combined with 9.500 g of phenol - some HySOy is added
and the reaction mixture is heated. When no more phenolphthalein is produced, it is isolated,
purified and weighed. The mass of the purified phenolphthalein product is 11.650 g. Based
upon this data, determine the limiting reagent as well as the theoretical yield and
percent yield of phenolphthalein. Show all work and reasoning clearly and carefully.





