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ABSTRACT OF THE DISCLOSURE 
S-acyl-benzofuran-Z-carboxylic, S-acyl-benzothiophene 

2-carboxylic acids and pharmaceutically acceptable salts 
thereof with bases, which compounds have valuable di 
uretic and simultaneously saluretic as well as anti-tussive 
activities, therapeutic compositions containing such com 
pounds as aforesaid or their pharmaceutically acceptable 
salts with bases as 'well as methods for producing simul 
taneously diuretic and saluretic effects and for inhibiting 
tussive irritation in mammals. Illustrative embodiments 
exhibiting primarily antitussive and simultaneous diuretic 
and saluretic effects respectively are 2,3-dihydro-5-butyryl 
6-methyl~benzofuran-2‘carboxylic acid and 2,3-dihydro-5 
butyryl-6,7-dimethylbenzofuran-2-carboxylic acid. 

DETAILED DISCLOSURE 
The present invention relates to new heterocyclic car 

boxylic acids having valuable pharmacological properties. 
More particularly, the invention pertains to new 5-acyl— 
benzofuran-Z-carboxylic acids, S-acyl-benzothiophene-Z 
carboxylic acids and pharmaceutically acceptable salts 
thereof with bases which compounds exhibit anti-tussive 
and simultaneously diuretic and saluretic activities. In a 
further aspect the present invention provides therapeutic 
compositions consisting essentially of (1) a S-acyl-benzo 
furan-Z-carboxylic acid or 5-acyl-benzothiophene-Z-car 
boxylic acid as aforesaid or a pharmaceutically acceptable 
salt thereof with a base and (2) a pharmaceutical carrier 
therefor. The invention also provides methods for produc 
ing simultaneously diuretic and saluretic effects and in 
hibiting tussive irritation in mammals which comprise ad 
ministering to said mammals, an e?’ective amount of a 
compound according to the invention or a pharmaceuti 
cally acceptable salt thereof with a base. 

In accordance with the foregoing, the present invention 
provides, in its broadest aspect, a compound of the For 
mula I 

(I) 

wherein 

R is alkyl having from 2 to 7 carbon atoms, 
X is oxygen or sulfur, 
Y1 is hydrogen, methyl or methoxy, 
Y, is hydrogen or methyl and 
Z1 and Z2, independently, are hydrogen, chloro, ?uoro, 

bromo, methyl, ethyl, methoxy or ethoxy, 

as well as pharmaceutically acceptable salts thereof with 
bases. 

In the above compounds, and in the ‘starting materials 
referred to below, Z1 occupies the 4- or 6-position and 
Z2 the 6- and 7-position, and R is for example the ethyl, 
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2 
propyl, isopropyl, butyl, isobutyl, sec. butyl, tert. butyl, 
pentyl, isopentyl, l-methylbutyl, l-ethylpropyl, 1,1-di 
methylpropyl, hexyl, isohexyl, peptyl, isopeptyl or 1,1-di 
ethyl propyl group. 
A preferred sub-class of compounds according to the 

instant invention are those having the Formula I illus 
trated above wherein R is alkyl having from 2 to 7 carbon 
atoms, 
X is oxygen, 
Y1 and Y2 are hydrogen and 
Z1 and Z2, independently, are hydrogen or methyl 

as well as pharmaceutically acceptable salts thereof with 
bases. 

Especially preferred compounds of Formula I are 2,3 
dihydro-S-butyryl-6-methyl-benzofuran-Z-carboxylic acid, 
2,3-dihydro-5-butyryl - 6,7 - dimethyl-benzofuran - 2 - car 

boxylic acid and 2,3-dihydro-5-(2-ethyl-butyryl)-6-methyl 
benzofuran-Z-carboxylic acid as Well as pharmaceutically 
acceptable salts thereof with bases. 
The compounds of the present invention are prepared 

by reacting a compound of the Formula II 

wherein X, Y1, Y2, Z1 and Z2 have the meaning given 
under Formula I, with a carboxylic acid halide of the 
Formula III - 

or with a carboxylic acid anhydride of the Formula IV 

(III) 

0 (IV) 

wherein 

R has the meaning given under Formula I and 
Q is halogen, 
according to the Friedel-Crafts reaction and, optionally, 
converting the reaction product with an inorganic or or 
ganic base into a salt thereof. 
As halogen, Q is preferably chlorine or bromine. Suit 

able catalysts for the reaction according to 'Friedel-Crafts 
are, e.g. especially aluminium chloride and tin(lV)-chlm 
ride, also zinc chloride, concentrated sulfuric acid, phos 
phoric acid, polyphosphoric acid or pyrophosphoric acid. 
The stated acids are preferentially used where the acyla 
tion agent is a carboxylic acid anhydride. The reaction 
is preferably performed in a solvent. Suitable solvents 
are, e.g. aliphatic or cycloaliphatie hydrocarbons such as 
heptane or cyclohexane, nitrohydrocarbons such as nitro 
methane, nitrocyclohexane or nitrobenzene, or halogen 
hydrocarbons such as carbon tetrachloride, ethylene chlo 
ride, methylene chloride, o-dichlorobenzene and, more 
over, carbon disul?de. 

Suitable starting materials of the Formula II, wherein 
X is oxygen, are, e.g. compounds of which the radicals 
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Y1, Y2, Z1 and Z2 correspond with groups listed under 
Formula I. Of these types of compounds, the 2,3-dihy 
dro-benzofuran-Z-carboxylic acid [cp. R. Fittig and G. 
Ebert, AnmChem. 21-6, 116 (1883)] and the 2,3-dihy 
dro~6-methoxybenzofuran-2-carboxylic acid [cp. W. Will 
and P. Beck, Chem. Ber. 19, 1783 (1886)] are, for ex 
ample, known. Further compounds of this series may be 
prepared e.g. starting with substituted 2-allyl phenols 
which are oxidised with peracetic acid to the correspond 
ing 2-(2,3-epoxypropyl)-phenols and these are rearranged 
by heating into the corresponding 2,3-dihydro-2-hydroxy 
methyl-benzofurans, which are oxidised with potassium 
permanganate to corresponding 2,3-dihydrobenzofuran-2 
carboxylic acids. For example, the 2,3-dihydro-6-chloro 
benzofuran-Z-carboxylic acid is produced by this process, 
starting with 2-allyl-5-chlorophenol and by way of the 
intermediate products 2-(2,3-epoxypropyl)-5-chlorophe 
n01 and 2,3-dihydro-2-hydroxymethyl - 6 - chloro-benzo 

furan. Moreover, compounds of the Formula II can 
also be produced by reducing optionally substituted ben 
zofuran-Z-carboxylic acids, e.g. with sodium amalgam, to 
obtain corresponding 2,3-dihydro - benzofuran-Z-carbox 
ylic acids. For example, the 2,3-dihydro-6-methylbenzo 
furan-Z-carboxylic acid is produced according to this 
process, starting with the 6-methylbenzofuran-Z-carbox 
ylic acid [cp. K. von Auwers, Ann. Chem. 408, 255 
(1955)]. 

Starting materials of the Formula II wherein X is sul 
for are produced by an analogous manner by reduction 
of the corresponding substituent benzo[b]thiophene-2-car 
boxylic acid with sodium amalgam. Some of the benzo 
[b] thiophene-Z-carboxylic acids necessary as starting ma 
terial, are already known, e.g. the 6—methyl-benzo[b] 
thiophene-2-carboxylic acid (cp. Y. Matsuki, T. Kanda, 
Nippon Kagaku Zazshi, 86, 99-102 (1965)) and the 
others can be obtained in an analogous manner, for ex— 
ample by acylating the corresponding substituted benzo 
[b]thiophene. Substituted benzo[b]thiophene-2-carbox 
ylic acids can also be obtained by condensation of o 

' halogen benzene aldehydes to the corresponding substi 
tuted 5-(o~halogen-benzyliden)-rhodanine and by boiling 
these with sodium hydroxide and if necessary heating 
with sodium methylate in dimethylene glycol at about 
.150—l60° (cp. M. D. Castle, R. G. Plevey and Y. C. 
Tatlow, J. Chem. Soc. 1968, 1225-1277). 

It has been found that the compounds of Formula I, 
‘which are novel possess valuable pharmacological prop— 
erties in conjunction with a high therapeutic index. They 
exhibit in particular, antitussive and diuretic activity. The 
pharmocological activity of the compounds of the inven 
tion are determined in various standards tests with ex 
perimental animals. Thus antitussive activity is demon 
strated by its inhibiting effect on induced tussive irrita 
tion in the cat, [cp. R. Domenjo'z, Arch. exptl. Pathol. 
Pharmacol. 215, 19-24 (1952)]. After the intravenous 
administration, about 1 mg./kg. of the sodium salt of 
2,3-dihydro-5-butyryl-6-methyl - benzofuran-Z-carboxylic 
acid, inhibits during one hour, appreciably or completely, 
tussive irritation on the cat produced by electrical stimula 
tion of the N. laryngeus superior. 
The diuretic and saluretic activities are also shown by 

standard tests [cp. A. G. Stenger et al., Schweiz. Met. 
Wochenschr. 89, 1126 ( 1959)]. These properties charac 
terise the new compounds as being suitable for the treat 
ment of disturbances caused by insuf?cient excretion of 
electrolytes, especially of sodium chloride. Such disturb 
ances are the cause of oedema and hypertension. For ex 
ample, the 2,3-dihydro-5-butyryl - 6,7 - dimethyl-benzo 
furan-Z-carboxylic acid in a dosage of 5 mg./kg. per os 
in the case of the dog, increases the excretion of sodium 
ions and chloride ions to a marked degree, whereas the 
excretion of potassium ions is increased to only a minor 
extent. A similar effect is demonstrated employing 2,3-di 
hydro-S-(Z-ethyI-butyryl)-6-methyl-benzofuran-Z-carbox 
ylic acid. 
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The toxicity of the compounds of the invention on oral 
administration is of favourably low order. 
The new compounds of the Formula I and their phar 

maceutically acceptable salts with bases are thus suitable 
as medicaments which can be administered orally, rec 
tally or parenterally for the relief of tussive irritation and 
for the production of diuretic and saluretic effects. The 
pharmaceutically acceptable salts of the compounds of 
the invention may be prepared by any of the methods 
known in the art. To form the salts, it is possible to use 
inorganic or organic bases such as, e.g. alkali or alkaline 
earth metal hydroxides, carbonates or bicarbonates, tri 
ethanolamine or choline. The daily dosages of free bases, 
or of pharmaceutically acceptable salts thereof, vary be 
tween 1 and 20 mg./kg. per os for mammals. Suitable 
dosage units such as dragée, capsules, ‘tablets, supposi 
tories or ampoules, preferably contain 25-250 mg. of an 
active substance, according to the invention, or of a phar 
maceutically acceptable salt theerof. 

Dosage units for oral administration preferably contain 
as active substance between 20% and 80% of a compound 
of the Formula I, or of a pharmaceutically acceptable 
salt thereof. They are produced by combining the active 
substance, e.g. with solid, pulverulent carriers such as 
lactose, saccharose, sorbitol, mannitol; starches such as 
potato starch, maize starch or amylopectin, also laminaria 
powder or citrus pulp powder; cellulose derivatives or gela 
tine, optionally with the addition of lubricants, such as 
magnesium or calcium stearate or polyethylene glycols, 
to form tablets or dragée cores. The latter are coated, 
e.g. with concentrated sugar solutions which can also con 
tain, e.g. gum arabic, talcum and/or titanium dioxide, 
or with a lacquer dissolved in easily volatile organic sol 
vents or mixtures of solvents. Dyestu?fs can be added to 
these coatings, e.g. for distinguishing between varying 
dosages of active substance. Other suitable dosage units 
for oral administration are hard gelatine capsules as well 
as soft, closed capsules made of gelatine and a softener 
such as glycerin. The hard capsules preferably contain the 
active substance as a granulate in admixture with lubri 
cants such as talcum or magnesium stearate and, option 
ally, stabilisers, 'such as sodium metabisulphite or ascorbic 
acid. In soft capsules, the active substance is preferably 
dissolved or suspended in suitable liquids, such as liquid 
polyethylene glycols, whereby stabilisers can likewise be 
added. 

Also suitable for the treatment of caughing are, e.g. 
sucking tablets, and also forms not administered as a 
single dosage such as, e.g. cough syrup and cough drops 
prepared with the usual auxiliary agents. 

Suitable dosage units for rectal administration are, 
e.g. suppositories consisting of a combination of a com 
pound of the Formula I, or of a suitable salt thereof, with 
a neutral fatty foundation substance, or also gelatine 
rectal capsules containing a combination of the active 
substance with polyethylene glycols. 

Ampoules for parenteral, especially intramuscular ad 
ministration, and also intravenous administration, pref 
erably contain a water-soluble salt of a compound of the 
Formula I as active substance, in a concentration of 
preferably O.5—5%, optionally together with suitable sta 
bilising agents and buffer substances, in an aqueous solu 
tion. 

In accordance with the foregoing the present invention 
also provides a therapeutic composition consisting essen 
tially of 

(1) a compound of the Formula I or a pharmaceutically 
acceptable salt thereof with a base and 

(2) a pharmaceutical carrier therefor. 

Further, the invention provides methods for producing 
a simultaneous diuretic and saluretic effect in mammals 
and for inhibiting tussive irritation in mammals which 
methods comprise administering to said mammal an effec 
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tive amount of a compound of the Formula I or a phar 
maceutically acceptable salt thereof with a base. 

Preferably, for such compositions and methods in the 
said compound of the Formula I 

R is alkyl having from 2 to 7 carbon atoms, 
X is oxygen, 
Y1 and Y2 are hydrogen and 
Z1 and Z2, independently, are hydrogen or methyl. 

The preferred speci?c compound for the treatment of 
tussive irritation is 2,3-dihydro-5-butyryl-6-rnethyl-benzo 
furan - 2 - carboxylic acid. For the production of simul 
taneous diuretic and saluretic effects 2,3-dihydro-5-butyryl 
6,7 _ dimethylbenzofuran - 2 - carboxylic acid and 2,3 
dihydro - 5 - (2 - ethyl-butyryl)-6-methyl-benzofuran-2 

carboxylic acid are preferred. 
The following examples will serve to further typify the 

nature of the present invention, but should not be con 
strued as a limitation on the scope thereof. All tempera 
tures are given in degrees centigrade. 

EXAMPLE 1 

(a) 25.2 g. of 2,3-clihydro-6-methylbenzofuran-2-car 
boxylic acid are slurried with 135 ml. of nitrobenzene and, 
while stirring and cooling, 69.5 g. of aluminium chloride 
are added in portions and within 30 minutes, so that the 
temperature does not rise above 10°. At the same tem 
perature, 22.3 g. of butyryl chloride are added dropwise 
within 30 minutes. The reaction mixture is then further 
stirred for 5 hours in a nice bath, allowed to stand for 
16 hours at room temperature, heated for a further hour 
to 40° and then poured on to 500.0 g. of ice. To the ob 
tained suspension are added 50 ml. of concentrated hydro 
chloric acid. After the aluminium chloride complex has 
decomposed, the reaction mixture is extracted three times 
with, each time, 150 ml. of ether. The ether extract is 
dried over sodium sulfate and concentrated by evapora 
tion. The residue is slurried in hexane, shaken up, again 
separated from the hexane and recrystallised from ben— 
zene. The obtained 2,3—dihydro-5-butyryl-G-methylbenzo 
furan - 2 - carboxylic acid melts at 140—l41°. 
The starting compound of (a) is produced as follows: 
(b) 35.0 g. of 6 - methylbenzofuran-Z-carboxylic acid 

[cp. K. von Auwers, Ann. Chem. 408, 255 (1915)] are 
dissolved in 500 ml. of a saturated, aqueous sodium hy 
drogen carbonate solution and the solution is cooled to 5° 
in an ice bath. 500.0 g. of 5% sodium amalgam are added, 
the reaction mixture is removed after 2 hours from the 
ice bath and is allowed to stand for 24 hours at 20°. The 
solution is subsequently separated from the mercury, ?l 
tered and the ?ltrate adjusted to pH 1 with concentrated 
hydrochloric 'acid. The obtained precipitate is ?ltered off, 
washed with 300 ml. of water and dried. The obtained 
2,3-dihydro-6-rnethylbenzofuran-2-carboxylic acid melts 
at 157° and, after recrystallisation from methanol/ water, 
at 158°. 

EXAMPLE 2 

(a) Analogously to Example 1(a), the 2,3-dihydro-7 
chlorobenzofuran-Z-carboxylic acid is acylated with butyr 
yl chloride in nitrobenzene, in the presence of aluminium 
chloride, to the 2,3-dihydro-5-butyryl-7-chlorobenzofuran 
2-carboxylic acid, M.P. 161° (from benzene). 
The starting compound, the 2,3-dihydro-7-chlorobenzo 

furan-Z-carboxylic acid, is produced as follows: 
(b) 112.0 g. of 2-allyl-6-chlorophenol [cp. D. S. Tar 

bell and J. W. Wilson, J. Am. Chem. Soc. 64, 1066 
(1942)] are added, while stirring, within 30 minutes to 
a carefully cooled mixture of 6.5 g. of anhydrous sodium 
acetate and 160.0 g. of 40% peracetic acid. The reaction 
temperature must not rise above 15—20° during 24 hours. 
An excess of aqueous, saturated sodium hydrogen car 
bonate solution is then added. The ethereal solution is 
washed with saturated, aqueous sodium hydrogen car 
bonate, sodium chloride and iron(II)-sulfate solution, so 
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that the entire excess of peracetic acid is decomposed (the 
excess peracetic acid is detected with potassium iodide in 
water). The ether solution is then dried over sodium 
sulfate and concentrated by evaporation. The residue, the 
crude 6-chloro-2-(2,3-epoxypropyl)-phenol, is heated for 
20 minutes to 110° and the reaction mixture is distilled 
under high vacuum. The obtained 2,3-dihydro-2-hydroxy 
methyl-7-chlorobenzofuran boils at 101-108°/0.02 torr. 

(c) 15.0 g. of 2,3-dihydro-2-hydroxymethyl-7-chloro 
benzofuran are slurried in 120 ml. of 4 N sodium hydrox 
ide solution by vigorous shaking and cooled to 5°. A solu 
tion of 72.0 g. of potassium permanganate in 1.3 litres of 
water is then added, all at once, to the suspension and 
the latter, while cooling, vigorously shaken so that the 
temperature does not exceed 25 °. After the reaction mix 
ture is decolorised it is ?ltered off from the manganese di 
oxide and this is washed with 300 ml. of hot water. The 
cooled solution is adjusted to pH 1 with concentrated by 
drochloric acid and then extracted three times with, each 
time, 500 ml. of ether. The ether solution is dried over 
sodium sulfate and concentrated by evaporation. The 
residue is recrystallised from carbon tetrachloride/ben 
zene, whereupon the 2,3 - dihydro-7-chlorobenzofuran-Z 
carboxylic acid melts at 145—146°. 

EXAMPLE 3 

The following end products are obtained, analogously 
to Example 1(a), starting with butyryl chloride in the 
presence of aluminium chloride in nitrobenzene: 

(a) from 2,3-dihydrobenzofuran-Z-carboxylic acid [cp. 
R. Fitting and G. Ebert, Ann. Chem. 216, 166 (1883)] 
is obtained the 2,3 - dihydro-5-butyrylbenzofuran-2-car 
boxylic acid, M.P. 133° (from acetic acid ethyl ester), 
and 

(b) from 2,3-dihydro-6-methoxybenzofuran-Z-carboxyl 
ic acid [cp. W. Will and P. Beck, Chem. Ber. 19, 1783 
(1886)] is obtained the 2,3-dihydro-5-butyryl-6—methoxy 
benzofuran-Z-carboxylic acid, M.P. 170° (from toluene/ 
acetic acid ethyl ester). 

EXAMPLE 4 

(a) The 2,3 - dihydro-5-butyryl~6-chlorobenzofuran-2 
carboxylic acid, M.P. 110° (from benzene) is produced, 
analogously to Example 1(a), from the 2,3-dihydro-6 
chlorobenzofuran-2-carboxylic acid with butyryl chloride 
in the presence of aluminium chloride in nitrobenzene. 
The starting material, the 2,3-dihydro-6-chlorobenzo 

furan-Z-carboxylic acid, is obtained as follows: 
(b) Analogously to Example 2(b), the mixture of 

2-allyl-3-chlorophenol and 2-ally1-5-chlorophenol [cp. 
W. N. White, C. D. Slater, J. Org. Chem. 26, 3631 
(1961)] is converted to the mixture of 2,3-dihydro-2-hy 
droxymethyl-4-chlorobenzofuran and 2,3 - dihydro-Z-hy 
droxymethyl-6-chlorobenzofuran, which distills at 95— 
115 °/ 0.02 torr. The distillate is separated by elution chro 
matography through silica gel with acetic acid ethyl ester/ 
benzene (3: 100) as the elution agent. 
The isolated 2,3-dihydro-2-hydr0xymethyl - 6 - chloro 

benzofuran is then converted, analogously to Example 
2(0) with potassium permanganate into the 2,3-dihydro 
6-chlorobenzofuran-Z-carboxylic acid, M.P. 163° (from 
benzene). 

EXAMPLE 5 

Analogously to Example 1(a), the 2,3-dihydro-6-meth 
yl-benzofurane-Z-carboxylic acid is acylated with propion 
yl chloride in nitrobenzene in the presence of aluminum 
chloride to the 2,3-dihydro-5-propionyl-6-methyl-benzo 
furane-Z-carboxylic acid, M.P. 125° (from cyclohexane/ 
ethyl acetate ) . 
The starting compound, 2,3-dihydro-6-methyl-benzo 

furane-Z-carboxylic acid is produced as in Example 1(b). 
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EXAMPLE 6 

(a) Analogously to Example 1(a), the 2,3-dihydro-7 
methoxy-benzofurane-Z-carboxylic acid is acylated with 
butyryl chloride in nitrobenzene in the presence of alu 
minum chloride to the 2,3-dihydro-5-butyryl-7-methoxy 
benzofurane, M.P. 118° (from benzene). 
The starting compound, 2,3-clihydro-7-methoxy-benzo 

furane-Z-carboxylic acid, is produced as follows: 
(b) Analogously to Example 1(b), 7-methoxy-benzo 

furane-Z-craboxylic acid [cf. F.M.C. Corp. Neth. 
6500340, C. A. 64, 3485a] is dissolved in aqueous sodium 
hydrogen carbonate and reduced with sodium amalgam 
to the 2,3-dihydro-1-methoxybenzofurane-Z-carboxylic 
acid, M.P. 123° (from benzene). 

EXAMPLE 7 

Analogously to Example 1(a), the 2,3-dihydro-6-meth 
yl-benzofurane-2-carboxylic acid is acylated with valeroyl 
chloride in nitrobenzene in the persence of aluminum 
chloride to the 2,3-dihydro-5-valeroyl-6-methyl-benzo 
furane-Z-carboxylic acid, M.P. 137° (from cyclohexane/ 
ethyl acetate). 
The starting compound is produced as in Example 1(b). 

EXAMPLE 8 

(a) Analogously to Example 1(a), the 2,3-dihydro 
6,7-dimethyl-benzofuran-Z-carboxylic acid is acylated 
with butyryl chloride in the presence of aluminum chlo 
ride and in nitrobenzene to the 2,3-dihydro-5-butyryl~6,7 
dimethyl-benzofuran-Z-carboxylic acid, M.P. 148° (from 
ethyl acetate). 
The starting compound, 2,3-dihydro-6,7-dimethyl-ben 

zofuran 2-carboxylic, is produced as follows: 
(b) 45.0 g. of 2,3-dimethyl-phenol and 50.0 g. of malic 

acid were pulverised and thoroughly mixed. The mixture 
was added to 100 ml. of concentrated sulfuric acid and 
gradually warmed with stirring so that the reaction tem 
perature had reached 130° after 30 minutes. The solution 
was kept at this temperature, for a further 30 minutes, 
poured into 1 kg. of ice and the resulting suspension 
stirred for 30 minutes. The crystalline precipitate ob 
tained was ?ltered under suction and recrystallised from 
ethanol. 

7,8-dimethyl-coumarin was obtained melting at 128 
130° C. 

(c) 34.8 g. of the 7,8-dimethyl-coumarin obtained 
under (b) was dissolved in 60 ml. of chloroform. To this 
solution was added, dropwise, under stirring and occa~ 
sional cooling with ice, a solution of 32.5 g. of bromine in 
20 ml. of chloroform at a reaction temperature of 20 
25° C. The mixture was stirred for a further 20 minutes 
at room temperature and the chloroform then completely 
removed by evaporation under vacuum. The residue was 
added in portions to a slurry comprising 90.0 g. of potas 
sium hydroxide in 300 ml. of ethanol, the temperature 
being held at between 30 and 40° with ice cooling. The 
mixture was stirred for 30 minutes at 40° and 30 minutes 
at 80° and then poured into 2 litres of ice water. The 
aqueous alkaline solution was washed twice with about 
400 ml. of ether and acidi?ed to a pH of 2-3 with con 
centrated hydrochloric acid. The suspension obtained was 
stirred for one half hour at room temperature. The crys 
talline precipitate formed was collected by ?lter under 
suction and recrystallised from ethanol. , 

6,7-dimethyl-benzofurane~2-carboxylic acid M.P. 237 
239 was obtained. 

(d) Analogously to Example 1(b), the 6,7-dimethyl 
benzofuran-Z-carboxylic acid is dissolved in aqueous so 
dium hydrogen carbonate and reduced with sodium amal 
gam to the 2,3-dihydro-6,7-dimethyl-benzofuran-Z-car 

- boxylic acid, M.P. 182° (from ethanol). 

EXAMPLE 9 

Analogously to Example 1(a), the 2,3-dihydro-6 
methyl-benzofuran-2~carboxylic acid is acylated with 2 
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8 
ethyl butyryl chloride in nitrobenzene in the presence of 
aluminum chloride to the 2,3-dihydro-5-(2-ethyl-butyryl) 
6-methyl-benzofuran-2-carboxylic acid, M.P. 104° (from 
hexane). 
The starting compound is produced as in Example 1(b) . 

EXAMPLE 10 
Analogously to Example 1(a), the 2,3-dihydro-3,6-di 

methylbenzofuran-Z-carboxylic acid [cf. Fries, Finke 
wirth, A. 362, 52] is acylated with butyryl chloride in 
nitrobenzene in the presence of aluminum chloride to the 
2,3 - dihydro - 3,6 - dimethyl-5-butyryl-benzofuran-Z-car 

boxylic acid, M.P'. 98-100" (from benzene). 
EXAMPLE 1 l 

Analogously to Example 1(a), the 2,3-dihydro-6-meth 
yl-benzofuran-2-carboxylic acid is acylated with iso 
valeroyl chloride in nitrobenzene in the presence of alu 
minum chloride to the 2,3-dihydro-5-iso-valeroyl-6-meth~ 
yl - benzofuran - 2 - carboxylic acid, M.P. 132° (from 
benzene). 
The starting compound is produced as in Example 1(b). 

EXAMPLE 12 

(a) Analogously to Example 1(a), the 2,3-dihydro-6— 
methyl-benzofuran-2-carboxylic acid is acylated with hex 
anoyl chloride in nitrobenzene in the presence of alu 
minum chloride to the 2,3-dihydro-5-hexanoyl-6-methyl 
benzofuran-Z-carboxylic acid, M.P. 137° (from cyclo 
hexane/ ethyl acetate). 
The starting compound is produced as in Example 1(b). 
(b) Analogously to Example 1(a), the 2,3-dihydro-6~ 

methyl-benzofuran-Z-carboxylic acid is acylated with 
octanoyl chloride in nitrobenzene in the presence of alu 
minum chloride to the 2,3-dihydro-5-octanoyl-6-methyl 
benzofuran-2-carboxylic acid, M.P. 136° (from benzene). 

EXAMPLE 13 
(a) Analogously to Example 1(a), the 2,3-dihydro 

6-ethyl-benzofuran-2-carboxylic acid is acylated with 
butyryl chloride in nitrobenzene in the presence of alumi 
num chloride to the 2,3-dihydro-5-butyryl-6-ethyl-benzo 
furan-Z-carboxylic acid, M.P. 88° (from carbontetra 
chloride). 
The starting compound, 2,3-dihydro~6-ethyl-benzofuran 

2-carboxylic acid, is produced as follows: 
'(b) 50.0 g. of m-ethylphenol, 55.0 g. of malic acid and 

100 ml. of concentrated sulfuric acid are slowly heated 
vto 130° while stirring and stirring is continued at this 
temperature for 20 minutes. The reaction mixture is then 
poured onto 2 kg. of ice and extracted twice with 500 
ml. of ether each time. The combined ether extracts are 
washed with 200 ml. of water and 200 ml. of concentrated 
aqueous sodium hydrogen carbonate solution, dried over 
magnesium sulfate and concentrated. The residue, crude 
7-ethyl coumarin, is used as crude product. 

(0) 30.4 g. of 7-ethyl coumarin are dissolved in 40 
ml. of chloroform and 29.0 g. of bromine in 20 ml. of 
chloroform are added dropwise while stirring. The tem 
perature of the reaction mixture is kept between 20 and 
25° by occasional cooling in an ice bath. Thereaction 
mixture is then stirred for another 20 minutes at room 
temperature and concentrated at 50° under reduced pres~ 
sure. The residue is added in portions to a solution of 
80.0 g. of potassium hydroxide in 160 ml. of ethanol, 
which solution has been heated to 30°, and the reaction 
temperature is kept at 30-40° by cooling. The reaction 
mixture is then stirred for 30 minutes at room temperature 
and for 30 minutes at 80°, after which it is poured into 
1 litre of ice water. The aqueous, alkaline solution is 
washed twice with 300 ml. of ether each time, acidi?ed 
with concentrated hydrochloric acid to pH 2-3 and the 
precipitated crude product is ?ltered oil under suction. 
The crude product is recrystallised from ethanol and 
dried in vacuo at 80° whereupon the 6-ethyl-benzofuran 
2-carboxylic acid obtained melts at l52—l54°. 
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(d) Analogously to ‘Example 1(b), 6-ethyl-benzofuran 

2-carboxylic acid is dissolved in aqueous sodium hydrogen 
carbonate and reduced with sodium amalgam to the 2,3 
dihydro-6-ethyl-benzofuran-Z-carboxylic acid, M.P. 126° 
(from benzene). 

EXAMPLE 14 

(a) Analogously to Example 1(a), the 2,3-dihydro 
?uoro-benzofuran-Z-carboxylic acid is acylated with 
butyryl chloride in nitrobenzene in the presence of alumi 
num chloride to the 2,3-dihydro-5-butyryl-6-?uoro-benzo 
furan-Z-carboxylic acid, M.P 144° (from cyclohexane/ 
ethyl acetate). 
The starting compound, 2,3-dihydro-6-fluoro-benzo 

furan-Z-carboxylic acid, is produced as follows: 
(b) 3.5 g. of p-?uoro-salicylaldehyde [cf. Hodgson, 

Nixon, Chem. Soc. 1635 (1929)] are re?uxed with 3.5 g. 
of potassium carbonate in 20 ml. of methyl ethyl ketone. 
Then during 15 minutes, 7 g. of bromomalonic acid-di 
ethyl ester are added dropwise. The mixture is then re 
?uxed for 8 hours and then left standing over night. The 
methyl ethyl ketone is then evaporated; the residue is 
treated with 30 ml. of ethanol, 3.2 ml. of water and 4 
g. of potassium hydroxide and then re?uxed for another 8 
hours. The solution is concentrated to one third of its 
volume and diluted with water until a clear solution is 
obtained. This solution is washed with ether and then 
rendered acid to Congo paper with diluted sulfuric acid. 
The 6-?uoro-benzofuran-Z-carboxylic acid which precipi 
tates is separated by ?ltration, dried and recrystallized in 
benzene, M.P. 263°. 

(0) Analogously to Example 1(b), the 6-?uoro-benzo 
furane-Z-carboxylic acid is dissolved in aqueous sodium 
hydrogen carbonate and reduced with sodium amalgam 
to the 2,3-dihydro-6-?uoro-benzofuran-2-carboxylic acid, 
M.P. 142° (from benzene). 

EXAMPLE 1 5 

(a) Analogously to Example 1(a), the 2,3-dihydro-6 
chloro-7-methyl-benzofuran-Z-carboxylic acid is acylated 
with butyryl chloride in nitrobenzene in the presence of 
aluminum chloride to the 2,3-dihydro-5-butyryl-6-chloro 
7-methyl-benzofuran-Z-carboxylic acid, M.P. 151° (puri 
?ed by column chromatography over silica gel and with 
a mixture of benzene/ethyl acetate/acetic acid in the 
following proportions: 90:5:5, and then ?nally recrys 
tallized in cyclohexane). 
The starting compound, 2,3-dihydro-6-chloro-7-methyl 

benzofurane-Z-carboxylic acid is produced as follows: 
(b) 30 g. of 2-hydroxy-6-chloro-toluene [cf. Ullmann, 

Panchaud, A. 350, 112], 28.6 g. of malic acid and 57 ml. 
of concentrated sulfuric acid are heated with stirring to 
90 to 100° or until no more gas generation can be 
detected. The mixture is then poured onto ice and ex 
tracted with ether. The ethereal solution is concentrated 
and the residue is recrystallized in ethanol. Greasy crystals 
of 7-chloro-8-methyl-coumarin are then obtained. 

(c) 17.2 g. of 7-chloro-8-methyl-coumarin are sus 
pended in 35 ml. of chloroform and at 25° 4.7 ml. of 
bromine in 10 ml. of chloroform are added dropwise 
during 20 minutes. Stirring is continued for half an hour 
and then the mixture is concentrated in vacuo. The 
residual oil is added dropwise with stirring to a solution 
of 39.5 g. of potassium hydroxide in 120 ml. of ethanol, 
taking care that the temperature does not exceed 40°. 
Stirring is continued for 30 minutes at 25° and then for 
30 minutes at 80°. The slurry is poured onto ice. The 
solution obtained is adjusted to pH 7 with 4 N sulfuric 
acid, washed with ether, then rendered acid to Congo 
paper and extracted with ether. The ethereal solution is 
concentrated and the 6-chloro-7-methyl-benzofuran-2=car 
boxylic acid is recrystallised from cyclohexane/ethyl 
acetate, M.P. 225°. 

(d) Analogously to Example 1(b), the 6-chloro-7 
methyl-benzofuran-2-carboxylic acid is reduced in aqueous 
sodium hydrogen carbonate with sodium amalgam to the 
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10 
2,3-dihydro - 6 - chloro-7-methyl-benzofuran-Z-carboxylic 

acid, M.P. 133° (from cyclohexane/ethyl acetate). 
EXAMPLE 16 

(a) Analogously to Example ‘(1a), the 2,3-dihydro-6 
methylbenzo[b]thiophene - 2-carboxylic acid is acylated 
with butyryl chloride in nitrobenzene in the presence of 
aluminum chloride to the 2,3-dihydro-5-butyryl-6-methyl 
thianaphthene-2-carboxylic acid, M.P. 122° (from carbon 
tetrachloride) . 
The starting compound 2,3-dihydro-6-methyl-benzo[b] 

thiophene-2-carboxylic acid is produced as follows: 
(b) Analogously to Example (1b), the 6-methyl-benzo 

[b]thiophene-2-carboxylic acid is reduced in aqueous so 
dium hydrogen carbonate with sodium amalgam to the 
2,3 - dihydro - 6-methyl-benzo[b]thiophene-Z-carboxylic 

acid, M.P. 158° (from cyclohexane). 

EXAMPLE 17 

(a) Analogously to Example (1a), 2,3-dihydro-6-chloro 
benzo[b]thiophene-2-carboxylic acid is acylated with bu 
tyryl chloride in nitrobenzene in the presence of aluminum 
chloride to the 2,3 - dihydro-5-butyryl~6-chloro-benzo[b] 
thiophene-Z-carboxylic acid, M.P. (from nitromethane). 
The starting acid is produced as follows: 
(b) A mixture of 96 g. of rhodanine, 169 g. of anhy 

drous sodium acetate and 450 ml. of glacial acetic acid are 
heated to 110°. To the solution formed, 126 g. of 2,4 
dichlorobenzaldehyde, dissolved in 225 ml. of glacial ace 
tic acid, are added dropwise. A slurry is formed which is 
then re?uxed for 30 minutes. The hot mixture is then 
poured into 5 litres of ice water. The 2-thioxo-5-(2,4-di 
chlorobenzylidene) - 4 - thiazolidinone-[5-(2,4-dichloro 
benzylidene)-rhodanine] which percipitates is suction ?l 
tered and rinsed with water. 

(c) This crude substance is dissolved by heating in 2 
litres of 5% aqueous sodium hydroxide, then cooled again, 
whereby traces of 2,4 - dichlorobenzaldehyde precipitate 
which are separated by ?ltration. Concentrated hydrochlo 
ric acid is quickly added in excess to the solution, which 
is cooled again and the 2,4-dichloro-a-mercapto-cinnamic 
acid which precipitates is separated by ?ltration. This acid 
is taken up in ether, then this solution is dried with so 
dium sulfate and concentrated. 

(d) The residue is heated with 1350 ml. of diethylene 
glycol and 117 g. of sodium methylate to 150—160° :(inner 
temperature) and stirred for one hour at this temperature, 
whereby methanol distills off. The mixture is then poured 
onto 5 litres of ice and rendered acid to Congo paper with 
hydrochloric acid. 6-chloro-benzo[bJthiophene-Z-carbox 
ylic acid precipitates which is separated by ?ltration and 
recrystallised in dioxane/ethyl acetate, M.P. 283°. 
The 6 - chloro-benzo[b]thiophene-Z-carboxylic acid is 

reduced analogously to Example 1(b) to 2,3-dihydro-6 
chloro-benzo [b]thiophene-Z-carboxylic acid, M.P. 196-8°. 

EXAMPLE 18 

(a) Analogously to Example 1(a), the 2,3-dihydro-4 
chloro-benzo[b] thiophene - 2 - carboxylic acid is acylated 
with butyryl chloride to the 2,3 - dihydro-4-chloro-5-bu 
tyryl-benzo[b]thiophene-2 - carboxylic acid, M.P. 178° 
(from methanol). 
The starting compound is produced as follows: 
(b) Analogously to Example 17(b), 2-thioxo-5-(2,6-di 

chlorobenzylidene)-(4)-thiazolidinone is produced from 
2,6-dichlorobenzaldehyde and rhodanine in the presence 
of sodium acetate and glacial acetic acid. 

(c) This thiazolidinone is then treated analogously to 
Example 17(0), whereby, however, by re?uxing for 10 
hours 4-chloro-benzo[b]thiophene-Z-carboxylic acid, M.P. 
257—9° (from ethanol), is obtained in one step. This acid 
is reduced analogously to Example 16 to the 2,3-dihydro 
4 '- chloro-benzo[b]-thiophene - 2-carboxylic acid, M.P. 
158—160° (from benzene). 
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EXAMPLE 19 

(a) Analogously to Example 1(a), the 2,3-dihydro-6 
chloro-benzo [b] thiophene-2 - carboxylic acid is acylated 
with butyryl chloride to the 2,3-dihydro-5-butyryl-6-eth 
oxy-benzo[b]thiophene - 2 - carboxylic acid, M.P. 144° 
(from benzene). 
The starting compound is produced as follows: 
(b) 389 g. of 6-ethoxy-benzo[b]thiophene-3(2H)-one 

are suspended in 1750 ml. of isopropanol and heated to 
35°. Then 76 g. of sodium borohydride are added and 
the mixture is left to stand about 15 hours. After dilution 
with 1500 ml. of water, the solution is extracted with 
ether. Concentration of the ether leaves 400 g. of violet 
crystals which are triturated for one hour with 700 g. 
of polyphosphoric acid. After the addition of excess ice, 
6-ethoxy-benzo[b]thiophene is extracted with ether and 
then distilled, B.P. 120° /0.1 torr. 

(0) Under nitrogen, 320 g. of 20% butyl lithium in 
hexane are diluted with 1000 ml. of ether and cooled to 
'--15 to -20°. Then 108 g. of 6-ethoxy-benzo[b]thio 
phene, dissolved in 800 ml. of ether, are added dropwise 
with stirring during one hour. The resulting mixture is 
poured onto 4000 g. of Dry Ice which has been slurried 
in 2000 ml. of ether. After slowly warming to room tem 
perature, it is rendered acid to Congo paper with hydro 
chloric acid, extracted with ether and then concentrated, 
whereby 6 - ethoxy-benzo[b]thiophene-2-carboxylic acid, 
M.P. 208-211“ (from ethanol), remains. 

(d) The 6-ethoxy-benzo[b]thiophene-2-carboxylic acid 
is reduced analogously to Example 1(b) to the 2,3-dihy 
dro-G-ethoxy-benzo[blthiophene-Z-carboxylic acid, M.P. 
118-119". 

EXAMPLE 20 

12.6 g. of the 2,3 - dihydro-6-methylbenzofuran-2-car 
boxylic acid are dissolved in 70 ml. nitrobenzene and 
during 30 minutes with stirring and cooling are added 35 
g. aluminium chloride in portions. The temperature must 
be maintained under 10°. At the same temperature, 16 g. 
butyryl bromide are dropped in during 30 minutes. 
The reaction mixture is then further stirred for 5 hours 

in an ice bath, allowed to stand for 16 hours at room tem 
perature, heated for a further hour to 40° and then poured 
on to 500 g. of ice. To the obtained suspension are added 
50 ml. of concentrated hydrochloric acid. After the alu 
minium chloride complex has thus been decomposed the 
reaction mixture is extracted three times with, each time, 
150 ml. of ether. The ether extract is dried over sodium 
sulphate and concentrated by evaporation. The residue is 
slurried in hexane, shaken up, again separated from the 
hexane and recrystallised from benzene. The obtained 2,3~ 
dihydro - 5 - butyryl-methylbenzofuran-2-carboxylic acid 
melts at 140-l41°. 

EXAMPLE 21 

12.6 g. of 2,3-dihydro-6-methylbenzofuran-Z-carboxylic 
acid are dissolved in 70 m1. nitro benzene and 35 g. alu 
minium chloride are‘ added in portions during 30 minutes 
with stirring and cooling. The temperature must ‘be main 
tained at below 10". At the same temperature, 16.5 g. 
butyric acid anhydride is dropped in during 30 minutes. 
The reaction mixture is then further stirred for 5 hours 

in an ice bath, allowed to stand for 16 hours at room 
temperature, heated for a further hour to 40° and then 
poured onto 500 g. of ice. To the obtained suspension are 
added 50 ml. of concentrated hydrochloric acid. After the 
aluminium chloride complex has thus been decomposed 
the reaction mixture is extracted three times with, each 
time, 150 m1. of ether. The ether extract is dried over 
sodium sulphate and concentrated by evaporation. The 
residue is slurried in hexane, shaken up, again separated 
from the hexane and recrystallised from benzene. The 
obtained 2,3-dihydro-5-butyryl-6-methylbenzofuran-2-car 
boxylic acid melts at 140-141 °. 
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EXAMPLE 22 

Analogously to Example 1(a), the 2,3-dihydro-2,3-di 
methyl benzofuran-2-carboxylic acid (cp. Russell Gaert 
ner I . Am. Chem. Soc. 74, 5319 (1952) ) are acylated with 
butyric acid chloride in nitro benzene in the presence of 
aluminium chloride to the 2,3-dihydro-2,3-dimethyl-5 
butyryl-benzofuran-Z-carboxylic acid, M.P. 110—113°. 

EXAMPLE 23 
1000 g. of 2,3-dihydro-S-butyryl-G-methyl-benzofuran 

2-carboxylic acid are mixed with 550 g. of lactose and 
292 g. of potato starch. The mixture is moistened with 
an aqueous solution of 8 g. of gelatine and granulated 
through a sieve. After drying, 60 g. of potato starch, 60 
g. of talcum, 10 g. of magnesium stearate and 20 g. of 
colloidal silicon dioxide are mixed in. 
The mixture is pressed into 10,000 tablets each weigh 

ing 200 mg. and each containing 100 mg. of active sub 
stance. Optionally, the tablets can be provided with 
grooves for a more accurate adjustment of the dosage 
amount. As active substance the same amount of S-butyr 
yl-2,3-dihydro-6,7-dimethyl-benzofuran-2-carboxylic acid 
can also be used. 

EXAMPLE 24 

A granulate is produced from 1000 g. of 2,3-dihydro-5 
butyryl-G-methylbenzofuran - 2 - carboxylic acid, 379 g. of 
lactose and the aqueous solution of 6 g. of gelatine. After 
drying, the granulate is mixed with 10 g. of colloidal 
silicon dioxide, 40 g. of talcum, 60 g. of potato starch 
and 5 g. of magnesium stearate and the mixture pressed 
into 10,000 dragées cores. These are subsequently coated 
with a concentrated syrup made from 533.5 g. of crystal 
lised saccharose, 20 g. of shellac, 75 g. of gum arabic, 250 
g. of talcum, 20 g. of colloidal silicon dioxide and 1.5 g. 
of dyestuf‘r', and dried. The obtained dragées each weigh 
240 mg. and each contain 100 mg. of active substance. 

EXAMPLE 25 

100 g. of 2,3-dihydro-5-butyryl-6-methylbenzofuran-2 
carboxylic acid are mixed with 9.5 g. of talcum and 0.5 g. 
of magnesium stearate and the mixture is put through a 
sieve (e.g. Sieve IV, Ph, Helv. V). Capsules of size 0 are 
then ?lled from the mixture. In this way' 1000 capsules 
each containing 150 mg. of active substance are produced. 
As active substance can also be used the same amount 
of 5-butyryl-2,3-dihydro - 6,7 - dimethyl-benzofuran-2-car 
boxylic acid. 

EXAMPLE 26 

1.5 litres of glycerin, 42 g. of p-hydroxy-benzoic acid 
methyl ester, 18 g. of p-hydroxybenzoic acid propyl ester 
and, while heating slightly, 50 g. of 2,3-dihydro-5-butyryl 
6-methylbenzofuran-Z-carboxylic acid are dissolved in 3 
litres of distilled water. To this are added 4 litres of 70% 
sorbitol solution. 1000 g. of crystallised saccharose, 350 g. 
of glucose and an aromatic, e.g. 250 g. of “Orange Peel 
Soluble Fluid” of Eli Lilly and Co., Indianapolis, or 5 g. 
of natural lemon aroma and 5 g. of “Halb und Halb” es 
sence, both from the ?rm Haarmann und Reimer, Holz 
minden, Germany. The obtained solution is ?ltered and 
the ?ltrate made up to 10 litres with distilled water, so as 
to produce a cough syrup having a content of active sub 
stance of 0.5%. 

EXAMPLE 27 

To prepare cough drops having an‘ active substance 
content of 2.5%, 250 g. of 2,3-dihydro-5-butyryl-6-meth 
ylbenzofuran-2-carboxylic acid and 30 g. of sodium cycla 
mate are dissolved in a mixture of 4 litres of ethanol 
(96%) and 1 litre of propylene glycol. At the same time, 
3.5 litres of 70% sorbitol solution are mixed with 1 litre 
of water and the mixture is added to the above active sub 
stance solution. An aromatic is then added, e.g. 5 g. of 
cough-drop aroma or 30 g. of Grapefruit Essence, both 
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from the ?rm Haarmann und Reimer, Holzminden, Ger 
many. The whole is well mixed, ?ltered and made up to 
10 litres with distilled water. 

‘EXAMPLE 28 

A suppository mixture is prepared from 2.5 g. of 2,3 
dihydro-S-butyryl - 6 - methylbenzofuran-Z-carboxylic acid 
and 167.5 g. of adeps solidus. From the mixture are poured 
100 suppositories each containing 25 mg. of active sub 
stance. 

EXAMPLE 29 

200 mg. of 2,3-dihydro-5-butyryl-6-methylbenzofuran 
2-carboxylic acid are dissolved in 4 ml. of aqueous 0.1 
N sodium hydrogen carbonate solution. The solution is 
heated, made up to 10 m1. and sterilised. As active sub 
stance can also be used the same amount of 5-butyryl-2,3 
dihydro-6,7-dimethyl~benzofuran-Z-carboxylic acid. 
What is claimed is: 
1. A compound of the formula 

wherein 
R is alkyl having from 2 to 7 carbon atoms, 
X is oxygen, 
Y1 is hydrogen, methyl or methoxy, 
Y2 is hydrogen or methyl and 
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Z1 and Z2, independently, are hydrogen, chloro, ?uoro, 

bromo, methyl, ethyl, methoxy or ethoxy 
and pharmaceutically acceptable salts thereof with bases. 

2. A compound according to claim 1, wherein 
‘R is alkyl having from 2 to 7 carbon atoms, 
X is oxygen, 
Y1 and Y2 are hydrogen and 
Z1 and Z2, independently, are hydrogen or methyl 

and pharmaceutically acceptable salts thereof with bases. 
3. A compound according to claim 1 which is 2,3-di 

hydro-S-butyryl - 6 - methyl-benzofuran-Z-carboxylic acid 
and pharmaceutically acceptable salts thereof with bases. 

4. A compound according to claim 1 which is 2,3-di 
hydro-S-butyryl-6,7-dimethyl-benzofuran - 2 - carboxylic 

acid and pharmaceutically acceptable salts thereof with 
bases. 

5. A compound according to claim 1 which is 2,3-di— 
hydro-S-(Z-ethyl-butyryl) - 6 - methyl ~ benzofuran-Z-car 

boxylic acid and pharmaceutically acceptable salts thereof 
with bases. 

References Cited 

Rao et al.: Chem. Abstracts, vol. 32, p. 12548. 

ALEX MAZEL, Primary Examiner 

B. I. DENTZ, Assistant Examiner 

US. Cl. X.R. 

260-327; 424-275, 285 


