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Derivatives of 5-illdallol are -widely applied both in plant-protecting and 
in pharmaceutical industry. 

The various compounds of 5-indanol have fungicidal [1], bacteriostatic [2] 
as well as insecticidal [3,4] effects. Several papers have been published on the 
production of 5-indanol so far. 

PARANJPE and co-workers [5] report on two ways of producing 5-inda­
nol. One of them is the condemation of 2-formyl-cyclopentanone and aceton 
catalyzed by base for a reaction time of 21 days, the other one applies ethyl­
-cyclopentilidene-acetate as starting material and yields 5-indanol by a com­
plicated method. 

The starting materials of the most fI'equently and generally used syn­
theEes are indan and indan derivatives, I'espectively. The requested product 
is obtained either by fusing indan-5-sulfonic acid K-salt [6], by diazotating 
5-amino-indan, then evaporating the diazonium salt [7], or by oxidizing then 
hydrolyzing 5-acetyl-indan [8]. 

Production of indan inYoh-es the greateEt problem usually solved in the 
following way: indene is cataly-tically hydrogenized at high pressure [9], toluol 
and ethylene are reacted undt'r pressure [10], n-pI'opylbenzol or l-chlor­
-4-phenyl-butane is catalytically cycled [11, 12], l-chlor-3-phenyl-pI'opane is 
cycloalkylized [13] and finally l-indanon is reduced [14]. 

In the method elaborated by liS cinnamic acid has ])een med as starting 
material. 

The cinnamic acid was transformed in baEic media into f;-phenyl-pro­
pionic acid in the presence of active carbon palladium. 

Instead of the reducing agent suggested by PIETRA [15] an activated 
carbon palladium catalyst specially pl'epared in potassium solution of relatively 
high concentration has been used in our experiments [16]. Thus, the amount 
of catalyst could considerably be decreased eYen at an invariably good yield. 

In the second reaction step the [I-phenyl-propionic acid was cycled to 
l-indanon at a temperature of 70 -80°C in polyphosphoric acid containing 

ZnCI2• 



142 FDn, K.-P ALLVKAs, J. 

At the boiling point of the solvent the compound obtained was reduced 
in diethylene-glycol 'with the modified Huang-lVIinlon method. Mter two 
hours of reaction and distillation of hydrazine-water mixture, indan was ob­
tained in a good yield. In the follo'wing step indan was sulfonated with con­
centrated sulfuric acid. Indan-5-sulfonic acid trihydrate was obtained from the 
reaction mixtUl'e 'without salting out which was then transformed into indan­
-5-sulfonic acid K-salt with equimolar quantity of potassium hydroxide. 

Potassium salt was fused in the mixture of potassium hydroxide and 
sodium acetate at a temperature of 275 -285 QC. 

5-indanol 'was obtained after acidification, solvent extraction and purifi­
cation by vacuum distillation. 

By this multistep method 5-indanol is relatively simple to produce in 
a good yield. This method does not require operation under high pressure. 
Production can safely and economically be realized v"ith substances relatively 
well available. 

Experimental 

1. Preparation of (3-phenyl propionic acid 

To the mixture of 29.6 g (0.2 mol) cinnamic acid, 11.8 g (0.21 mol) 
potassium hydroxide and 400 cm3 water, 1.0 g of 3% activated carbon palla­
dium 'was added and heated to 100 QC under stirring. Mterwards 5.3 g (0.11 
mol) hydrazine hydrate of 85% concentration were dropped in small portions 
to the previous mixture and stirring was kept on for about two hours, until 
ammonia ceased to produce. The hot reaction mixture was filtered and the 
filtrate acidified with high concentration hydrochloric acid. The (3-phenyl 
propionic acid precipitating as oil solidified in cooling. 

The white crystalline material was filtered, ,,-ashed with water and dried. 
The amount of the product obtained was 28.5 g, its melting point being 

'1,5 -46 QC and the yield was 94.9%. 

2. Preparation of l-indanon 

300 g polyphosphoric acid and 0.5 g (3.67 10-3 mol) ZnCl 2 were added 
to 30.0 g (0.2 mol) (3-phenyl propionic acid. The reaction mixture was heated 
to 70 -80 QC under stirring and kept at this temperature for two hours. 

Having poured it on ice, the separating crystals are filtered, neutralized 
by water and dried in vacuum. 24.9 g of raw material is obtained and the 
efficiency of the yield is as high as 94.3%. 
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The raw product is distilled in vacuum resulting in 21.1 g l-indanon 
boiling at 120 -122 QCj2000 Pa and melting at 37 -39 QC. The yield of this 
process amounts to 80%. 

3. Preparation of indan 

The mixture of 26.4 g (0.2 mol) l-indanon, 28.9 g (0.6 mol) hydrazine 
hydrate of 85% concentration, 44.8 g (0.8 mol) pulverized KOH and 200 cm3 

diethylene glycol is boiled for two hours, then the hydrazine-water mixture 
is distilled. Distillation is continued until no more nitrogen gas is produced. 

A part of the indan produced in the course of the reaction is also distilled 
together with the hydrazine-water mixture. The residue is diluted "With water 
of similar volume and its pH is adjusted to 7 with concentrated hydrochloric 
acid. The solution obtained is further distilled in vacuum. The distillates are 
combined and extracted 1vith 3 X 200 cm3 chloroform. The organic phase 
is then washed with 3 X 100 cm3 water and dried by MgSO 4' Mter filtration the 
solvent is distilled. 17.6 g of indan result as pale yellow oil. n~ = 1.5387 A yield 
of 74.5% is achieved. 

4. Preparation of indan-5-sulfonic acid 

12.0 g (0.12 mol) conc. sulfuric acid are dropped to 11.8 g (0.1 mol) 
indan under mixing at room temperature. The mixture is gradually heated 
up to 100 QC, then cooled down to 10 QC. 5 cm3 water are added and the pre­
cipitate is kept at a temperature 0 -5 QC for a day. 

Mterwards the separated product is filtered and dried. Finally 18.1 g 
of indan-5-sulfonic acid trihydrate are obtained at an efficiency of 71.7%. 
Melting point of the product is 86 -91 QC. 

5. Preparation of 5-indanol 

The mixture of 50 g potassium hydroxide, 7.5 g sodium acetate and 
1.5 cm3 water is heated up to 275 QC and 23.6 g (0.1 mol) indan-5-sulfonic acid 
K-salt - obtained from the solution of 25.2 g (0.1 mol) indan-5-sulfonic acid 
trihydrate and of 100 cm3 potassium hydroxide of 1 mol concentration after 
water distillation - are added in small portions. 

The temperature is kept between 275 -285 QC until the mixture 
thickens. 

After cooling, the solidified substance is dissolved in 500 cm3 water and 
its pH is adjusted to 5 -6 "With concentrated hydrochloric acid. 

The aqueous phase is extracted with 3 X 200 cm3 ether. The combined 
ether extracts are washed first with Na ZC03 of 10% concentration, then 
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neutralized 'With water and dried at Na 2SO 4' After the drying agent had been 
filtrated, the solvent was distilled. Thus 11.5 g raw 5-indanol are obtained 
in the form of a pale yellow oil giving a yield of 85.7%. 

This substance is purified by vacuum distillation, resulting in 10.7 g 
product. 

Boiling point: 115 °Cj633 Pa 
Melting point: 54 -55 QC 
Efficiency of production: 80%. 

Summary 

A multi-step synthesis has been elaborated using cinnamic acid as starting material 
for producing 5-indanol. 

The process does not require operation under pressure and can safely be realized in 
simple industrial plants. 

The product was obtained from relatively easily available starting materials in a 
good yield. 
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