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ABSTRACT OF THE DISCLOSURE 
Compounds of the class of substituted 6,7,8,9-tetrahy 

drodibenzofuranyloxy-, 6,7,8,9 - tetrahydrodibenzothio 
phenyloxy-, and the corresponding furanylthio- and thio 
phenylthioacetic acids, lower alkyl esters thereof and 
alkali and alkaline earth metal salts thereof have hypo 
lipaemic activity; they are active ingredients of pharma 
ceutical compositions and are useful for treating hyper 
lipaemic conditions in warm-blooded animals. 

DETALED DESCRIPTION 
The present invention relates to new aryloxy- and aryl 

thioalkanoic acids, their salts and functional derivatives, 
to processes for the production of the new compounds, 
to medicaments containing the new compounds, and to 
the use thereof. 
More particular the present invention relates to com 

pounds of the Formula I 

R 
x-i-co R3 

wherein 
R represents an alkyl group having at most 14 carbon 

atoms, or a cycloalkyl group having 5-7 carbon atoms, 
R2 represents hydrogen or the methyl group, 
R represents the hydroxyl group, wherein the hydrogen 
atom can be replaced by an alkali metal atom or an 
alkaline-earth metal atom, an alkyloxy group having at 
most 3 carbon atoms, or the amino group, and 

X and Y represent, independently of each other, oxygen 
or sulphur. 
The compounds of the General Formula I such as, e.g. 

2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)-octanoic 
acid, 

2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)- 
dodecanoic acid, 

2-(6,7,8,9-tetrahydrodibenzofuran-3-yloxy)- 
octanoic acid, 

2-(6,7,8,9-tetrahydrodibenzofuran-3-yloxy)- 
dodecanoic acid, 

2-(6,7,8,9-tetrahydrodibenzofuran-3-ylthio)- 
octanoic acid, 

2-(6,7,8,9-tetrahydrodibenzofuran-3-ylthio)- 
dodecanoic acid, 

2-(6,7,8,9-tetrahydrodibenzofuran-2-ylthio)- 
octanoic acid, 

2-(6,7,8,9-tetrahydrodibenzothiophen-3-yloxy)- 
octanoic acid, 

2-(6,7,8,9-tetrahydrodibenzothiophen-3-ylthio)- 
octanoic acid, and 

2-(6,7,8,9-tetrahydrodibenzothiophen-2-yl)- 
octanoic acid 
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2 
possess valuable pharmacological properties and have a 
high therapeutic index. In the case of oral administration 
they have, in particular, hypolipaemic activity, which can 
be shown, e.g. by the lowering of the level of cholesterol 
and triglyceride in the blood and liver on repeated ad 
ministration, in dosages of 2 times 10 mg./kg. per day to 
male rats, according to standard methods. The total 
cholesterol is determined according to R. Richterich and 
K. Lauber (cp. Klin. Wochenschrift 40, 1252-1256 
(1962) direct in the serum. Furthermore, serum- as well 
as liver-lipids are extracted according to J. Folch et al. 
Icp. J. Biol. Chem. 226, 497 (1957), and triglycerides 
and total cholesterol determined with the autoanalyzer, ac 
cording to G. Kessler and H. Lederer Icp. Automation in 
der Analytischem Chemie (1965), Technicon G.m.b.H., 
Frankfurt/Main, pp. 863-872, and W. D. Block et al., 
ibid. pp. 970-971). 
The new compounds are distinguished by a, in compari 

son with the hypolipaemic activity, only slight hepato 
megal activity. 
As an alkyl group having at most 14 carbon atoms in 

the compounds of the General Formula I, R is, e.g. the 
methyl, ethyl, propyl, butyl, isobutyl, pentyl, isopentyl, 
2,2-dimethylpropyl, hexyl, isohexyl, 3,3-dimethylbutyl, 
hepty, nonyl, decy, undecyl, dodecyl, tridecyl or tetra 
decyl group; and as a cycloalkyl group having 5-7 car 
bon atoms R1 is, e.g. the cyclopentyl, cyclohexyl, or cyclo 
heptyl group. 
The new compounds of the General Formula I are pro 

duced according to the invention by reacting an alkali 
metal salt of a phenol or thiophenol of the General For 
mula II: 

XI 

Y/ (II) 

wherein X and Y have the meaning given under the 
General Formula I with a compound of the General For 
mula III: 

(III) 

wherein R1, Ra and Rs have the meaning given under 
the General Formula I, and A represents halogen, an 
alkylsulphonyloxy group or an arylsulphonyloxy group. 
The reaction is preferably performed in a solvent or dilu 
ent. Such solvents or diluents are, e.g. lower alkanols such 
as ethanol, or solvents free of hydroxyl groups, such as 
N,N-dimethylformamide, N,N-dimethylacetamide, or 
N,N',N',N',N',N'-hexamethylphosphoric acid triamide. 
The reaction temperatures are between 50 and 150', 

preferably at the boiling point of the applied solvent. 
The boiling temperature of the solvent attainable under 
normal conditions can, if required, be raised by the reac 
tion being performed in a closed vessel. The formation of 
the alkali salts of phenols or thiophenols of the General 
Formula II which are used as starting material, and of 
the alkali salts of the carboxylic acids embraced by the 
General Formula III, is preferably effected in situ, e.g. 
with the aid of an alkali metal alcoholate, alkali metal 
hydroxide, or alkali metal hydride, depending on whether 
an anhydrous alkanol or a solvent free of hydroxyl groups 
is used as the reaction medium. Instead of an alkali metal 
hydride, it is also possible to use a corresponding amide, 
e.g. sodium amide. 
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The phenols or thiophenols of the General Formula I 
to be used according to the invention as starting materials, 
namely: 

6,7,8,9-tetrahydrodibenzofuran-2-ol, 
6,7,8,9-tetrahydrodibenzofuran-3-ol, 
6,7,8,9-tetrahydrodibenzofuran-2-thiol, 
6,7,8,9-tetrahydrodibenzofuran-3-thiol, 
6,7,8,9-tetrahydrodibenzothiophen-2-ol, 
6,7,8,9-tetrahydrodibenzothiophen-3-ol, 
6,7,8,9-tetrahydrodibenzothiophene-2-thiol, and 
6,7,8,9-tetrahydrodibenzothiophene-3-thiol, 

can be obtained using various methods. For example, 
6,7,8,9-tetrahydrodibenzofuran-2-ol can be produced in 
a simple manner by reaction of 1-morpholinocyclohexene 
(1) and p-benzoquinone at room temperature in methyl 
ene chloride, and splitting the initially obtained 5a,6,7,8, 
9,9a-hexahydro-5a-morpholinodibenzofuran-2-ol by boil 
ing in aqueous hydrochloric acid to give 6,7,8,9-tetrahy 
drodibenzofuran-2-ol and morpholine hydrochloride (cp. 
G. Domschke, J. Prakt. Chem. 32, 144-157 (1966). 
A further possibility for the production of 6,7,8,9-tetra 

hydrodibenzofuran-2-ol, which includes at the same time 
the production of 6,7,8,9-tetrahydrodibenzofuran-3-ol, 
consists in reacting 2-chlorocyclohexanone or 2-bromo 
cyclohexanone with an alkali metal salt of hydroquinone 
monomethyl ether or resorcinmonomethyl ether, and then 
converting the firstly obtained 2-(4-methoxyphenoxy)cy 
clohexanone or 2-(3-methoxyphenoxy)-cyclohexanone in 
the presence of an acid catalyst such as, e.g. phosphoric 
acid or sulphuric acid, into 2-methoxy-6,7,8,9-tetrahydro 
or 3-methoxy-6,7,8,9-tetrahydrodibenzofuran, and subse 
quently splitting off the methyl group. The methyl group 
can be split off, e.g. by boiling the substance in a mixture 
of concentrated hydrobromic acid and glacial acetic acid, 
or by heating with pyridine hydrochloride. 

6,7,8,9-tetrahydrodibenzofuran-2-thiol, as well as 6,7, 
8,9-tetrahydrodibenzofuran-3-thiol, can be obtained in a 
simple manner, starting with the corresponding 2- or 3 
hydroxy compounds, by reacting these with an N,N-di 
alkylthiocarbamic acid chloride, and rearranging the N,N- 
dialkylthiocarbamoyloxy group present in the 2- or 3 
position to give the N,N-dialkylcarbamoylthio group, and 
Subsequently hydrolyzing this. The rearrangement is ad 
vantageously effected by the substance being heated for 
several hours to temperatures of 250-300' (cp. also M. S. 
Newman and H. A. Karnes, J. Org. Chem. 31, 3980 
3984 (1966). 

6,7,8,9-tetrahydrodibenzothiophen-2-ol and 6,7,8,9-tet 
rahydrodibenzothiophen-3-ol are produced by reacting 
e.g. 2-chloro or 2-bromocyclohexanone with an alkali salt 
of 4-methoxy- and 3-methoxythiophenol to give 2-(4- 
methoxyphenylthio)-cyclohexanone and 2-(3-methoxy 
phenylthio)-cyclohexanone, respectively, and converting 
these compounds by subsequent ring closure with phos 
phoric acid, and ether-splitting with pyridine hydrochlo 
ride, into 6,7,8,9-tetrahydrodibenzothiophen-2- or -3-ol. 
From these compounds it is possible to finally obtain: 
6,7,8,9-tetrahydrodibenzothiophene-2-thiol and 6,7,8,9-tet 
rahydrodibenzothiophene-3-thiol again by reaction with 
N,N-dialkylthiocarbamic acid chloride, rearrangement of 
the N,N-dialkylthiocarbamoyloxy group present in the 2 
or 3-position to give the N,N-dialkylcarbamoylthio group, 
and subsequent hydrolysis (cp. M. S. Newman and H. S. 
Karnes, J. Org. Chem. 31, 3980-3984 (1966). 
The phenols and thiophenols (required as starting ma 

terials and likewise embraced by the General Formula II) 
of the General Formula IIa and Ib: 

O (IIa) t r Y S (IIb) 

O 
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4. 
wherein X and Y have the meaning given under the Gen 
eral Formula I, as well as 6,7,8,9-tetrahydrodibenzofuran 
2-thiol, have hitherto not been known. 
The starting materials of the General Formula III 

which embraces chlorides and bromides derived from 2 
hydroxyalkanoic acids, -alkanoic acid esters and -alkanoic 
acid amides can be produced in a manner analogous to 
that for producing 2-bromopropionic acid ethyl ester 
Icp. Ann. 197, 13 (1879). The alkyl- or arylsulphonic 
acid esters likewise embraced by the General Formula III 
can be obtained, starting with the thus produced bromides, 
by reaction with corresponding sulphonic acid salts, or by 
reaction of 2-hydroxyalkanoic acids, -esters or -amides 
with an alkyl- or arylsulphonic acid chloride in the pres 
ence of alkali. a-Halogenocarboxylic acids can moreover 
be produced by the generally known a-halogenation of 
carboxylic acids. Starting with these, the corresponding 
lower alkyl esters, and the amides likewise embraced by 
the General Formula III are readily accessible in a man 
ner known per se. 
The aryloxy- or arylthioalkanoic acids (also embraced 

by the General Formula I) of the General Formula Ia: 

(Ia) 

wherein R, R X and Y have the meanings given under 
the General Formula I, and their salts with alkali metals 
and alkaline-earth metals, can be produced using a sec 
ond process according to the invention by hydrolyzing a 
functional derivative of such an acid. 

Suitable functional derivatives of aryloxy- and aryl 
thioalkanoic acids of the General Formula Ia are esters 
thereof, e.g. lower alkyl esters, or the cyclohexyl, phenyl 
or benzyl ester, as well as nitriles, amides and lower 
imidoalkyl esters. These functional derivatives or car 
boxylic acids of the General Formula Ia can be hydro 
lyzed by heating in an aqueous mineral acid, e.g. by boil 
ing in 60-70% sulphuric acid, or in a mixture of, e.g. 
6-n. hydrochloric acid and glacial acetic acid. The free 
carboxylic acids of the General Formula Ia obtained by 
this procedure can optionally be converted into an alkali 
metal salt or alkaline-earth metal salt. On account of the 
starting materials being difficulty soluble in water it is 
necessary to add, in carrying out the process with dilute 
mineral acids, a solubility-promoting agent. Suitable as 
such are water-miscible organic solvents such as, e.g. 
lower alkanols, tetrahydrofuran or, as already mentioned, 
glacial acetic acid. The hydrolysis may, however, also be 
carried out in an alkaline medium, e.g. by heating in 
alkanolic or aqueous-alkanolic alkali hydroxide solutions 
to temperatures between about 50 and the boiling tem 
perature of the applied reaction medium. From the alkali 
metal salts obtained direct with this procedure it is pos 
sible to obtain, if required, the free acids of the General 
Formula Ia by dissolving for example, the alkali salts in 
water and adding mineral acid. The functional derivatives 
of alkanoic acids of the General Formula Ia required as 
starting materials can be obtained analogously to the first 
process by reacting an alkali metal salt of a phenol or 
thiophenol of the General Formula II with corresponding 
2-bromoalkanoic acid esters, -amides and -nitriles. Start 
ing with the nitriles obtained in this manner it is more 
over possible to produce the imidoalkyl esters likewise 
usable as starting materials by reaction with an alkanol 
in the presence of hydrogen chloride. A further method 
of production of functional derivatives of carboxylic 
acids of the General Formula Ia consists in decarboxyl 
ating monoesters or monoamides of corresponding sub 
stituted aryloxy- or arylthiomalonic acids, or correspond 
ing Substituted aryloxy- or arylthiocyanoacetic acids. 
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Obtained using a third process according to the inven 
tion are aryloxy- or arylthioalkanoic acids of the General 
Formula Ib: 

R1 
x-lti-cooH 

/ Y (Ib) 

wherein R, X and Y have the meanings given under the 
General Formula I, and their salts with alkali metals or 
alkaline-earth metals, by heating under hydrolyzing con 
ditions compounds of the General Formula IV: 

R 

X--z, 
2 

Y/ 
wherein R, X and Y have the meanings given under the 
General Formula I, and Z1 and Z represent, independent 
ly of each other, lower alkoxycarbonyl groups or nitrile 
groups, until one of the groups Z or Za is completely 
hydrolyzed and hydrogen is present in place of the other. 

Applying one embodiment of this process according to 
the invention, compounds of the General Formula IV are 
heated in an aqueous mineral acid, e.g. in 60-70% sul 
phuric acid or conc. hydrochloric acid, and, optionally, 
the obtained carboxylic acid of the General Formula Ib 
is converted into an alkali metal salt or alkaline-earth 
metal salt. If necessary, the reaction is performed in the 
presence of an inert, water-miscible organic solvent which 
serves as solubility-promoting agent for the starting ma 
terials difficultly soluble in water. As such solvents, it is 
possible to use, e.g. lower alkanols, tetrahydrofuran, 
glacial acetic acid, etc. 

Using a further embodiment of this process according 
to the invention, compounds of the General Formula IV 
are heated with alkanolic alkali hydroxide, e.g. with 
methanolic potassium hydroxide solution, or in aqueous 
alkanolic alkali hydroxide, and the alkali metal salts of 
carboxylic acids of the General Formula Ib obtained in 
this manner are optionally converted into the free acids. 
In carrying out the process in an alkaline medium, mix 
tures are occasionally obtained in which are present, in 
addition to the desired end product, still incompletely 
saponified and incompletely decarboxylated intermediates. 
These can be converted by subsequent heating with an 
aqueous mineral acid, optionally in the presence of a 
water-miscible organic solvent-corresponding to the first 
embodiment of the process-into homogeneous aryloxy 
or arylthioalkanoic acids of the General Formula b. For 
carrying out the process, substituted malonic acid dialkyl 
esters of the General Formula IV are refluxed for several 
hours in the stated reaction media. The malonic acid di 
nitriles likewise embraced by the General Formula IV 
and the corresponding cyanocetic esters are reacted 
analogously; they require however, as a rule, more ener 
getic reaction conditions and longer reaction times. In 
this case, the reaction according to the invention may be 
performed, if required, in a closed reaction vessel under 
pressure. 
The following compounds embraced by the general 

Formula IV are, for their part, new compounds: 
6,7,8,9-tetrahydrodibenzofuran-2-yloxy, 
6,7,8,9-tetrahydrodibenzofuran-3-yloxy-, 
6,7,8,9-tetrahydrodibenzofuran-2-ylthio-, 
6,7,8,9-tetrahydrodibenzofuran-3-ylthio-, 
6,7,8,9-tetrahydrodibenzothiophen-2-yloxy-, 
6,7,8,9-tetrahydrodibenzothiophen-3-yloxy-, 
6,7,8,9-tetrahydrodibenzothiophen-2-ylthio- and 
6,7,8,9-tetrahydrodibenzothiophen-3-ylthiomalonic acid 

esters, 
-malonic acid nitriles and 
-cyanoacetic acid alkyl esters. 

(IV) 

O 
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They can be obtained, for example, by reaction of alkali 
metal salts of 
6,7,8,9-tetrahydrodibenzofuran-2-ol, 
6,7,8,9-tetrahydrodibenzofuran-3-ol, 
6,7,8,9-tetrahydrodibenzofuran-2-thiol, 
6,7,8,9-tetrahydrodibenzofuran-3-thiol, 
6,7,8,9-tetrahydrodibenzothiophen-2-ol, 
6,7,8,9-tetrahydrodibenzothiophen-3-ol, 
6,7,8,9-tetrahydrodibenzothiophene-2-thiol or 
6,7,8,9-tetrahydrodibenzothiophene-3-thiol 
with R-substituted bromomalonic acid dialkyl esters, 
bromocyanoacetic acid alkyl esters, or bromomalonic acid 
nitriles. Of the stated bromine compounds some are 
known, e.g. bromopropylmalonic acid diethyl ester Icp. 
A. W. Dox. and L. Joder, J. Am. Chem. Soc. 44, 1578 
1581 (1922). Further compounds of this type can be 
produced analogously. 

Using a fourth process according to the invention, 
aryloxy- or arylthioalkanoic acids embraced by the Gen 
eral Formula I, their salts with alkali metals and alkaline 
earth metals, their lower alkyl esters and amides of the 
General Formula Ic: 

R 

OO x-lti-cor, 
H 

Y/ (Ic) 
wherein R1, R3, X and Y have the meanings given under 
the General Formula I can be obtained by heating a 
compound of the General Formula V: 

OOto" 
wherein R1, R3, X and Y have the meanings given under 
the General Formula I until the equimolar amount of 
carbon dioxide is split off. 

For the splitting off of carbon dioxide, the compounds 
of the General Formula V can be heated either in sub 
stance or in an inert solvent, e.g. toluene or xylene, to 
temperatures of 100-150. The compounds of the Gen 
eral Formula V can, for example, be produced by com 
pletely or partially saponifying esters of malonic acid or 
of malonamic acid. Malonamic acid can be obtained by 
addition of water to the nitrile group of the corresponding 
cyanoacetic acid esters and, immediately afterwards, sapo 
nification of the ester group. Alkali metal salts of car 
boxylic acids of the General Formula Ic are preferably 
produced by starting with acid salts of the malonic acids 
embraced by the General Formula V, heating these until 
the equimolar amount of carbon dioxide is split off and, 
optionally, liberating from the obtained salt the carboxylic 
acid embraced by the General Formula Ic. 
The aryloxy- or arylthioalkanoic acid amides (em 

R 
x-i-c OR 

tooH 
E. 

braced by the General Formula I) of the General For 
mula Id: 

R 
X-&-conH, 

k, 
Y/ (Id) 

wherein R, R2, X and Y have the meanings given under 
the General Formula I can be produced using a fifth 
process according to the invention by reacting an aryloxy 
or arylthioalkanoic acid derivative of the General For 
mula VI: 

R1 O 
X---B 

l, 
Y/ E. (VI) 
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wherein R1, Ra, X and Y have the meanings given under 
the General Formula I, and B represents halogen or an 
alkoxy group, with ammonia. The reaction according to 
the invention is preferably performed by dissolving a 
compound of the General Formula VI in an inert solvent, 
and then introducing ammonia. The acid halides thereby 
react already at room temperature, whereas aminolysis 
of the esters requires, as a rule, higher temperatures. 
Suitable as solvents for the reaction of the acid halides 
embraced by the General Formula VI with ammonia are 
ethereal liquids such as, e.g. diethyl ether, tetrahydrofuran, 
or hydrocarbons such as, e.g. benzene, toluene, and so 
forth, or chlorinated hydrocarbons such as chloroform 
and methylene chloride. Suitable as solvent for the reac 
tion of the esters likewise embraced by the General For 
mula VI with ammonia are, besides the already stated 
higher ethers and hydrocarbons, also lower alkanols such 
as, e.g. methanol or ethanol. The reaction is performed, 
e.g. by refluxing the ammonia-saturated solutions of the 
esters in the stated solvents, or, if necesary, it is per 
formed under pressure in a closed vessel. 
The acid halides of the General Formula VI which 

are used as starting materials can be obtained, starting 
with the corresponding carboxylic acids, by reaction with 
thionyl chloride or phosphorus pentachloride, phospho 
rus trichloride or phosphorus oxychloride. The free car 
boxylic acids forming the basis of the compounds of the 
General Formula VI, as well as the esters embraced by 
this formula, can be produced, for their part, analogously 
to the first process by reaction of alkali metal salts of 
the corresponding phenols or thiophenols with ox-halides 
of corresponding alkanoic acids or their lower alkyl 
esters. 
The aryloxy- or arylthioalkanoic acid amides (em 

braced by the General Formula I) of the General For 
mula Id: 

R 

x-i-c ONE 
l, 

Y/ (Id) 
wherein R, R2, X and Y have the meanings given under 
the General Formula I can be obtained using a sixth 
process according to the invention by adding water to a 
nitrile of the General Formula VII: 

H 

R 

x- -CEN 
Ra 

EI 
Y (VII) 

wherein R, R X and Y have the meanings given under 
the General Formula I. This process can be carried out 
by dissolving the nitrile of the General Formula VII 
used as starting material in a strong mineral acid, e.g. 
sulphuric acid, containing an amount of water sufficient 
for the formation of the amide, and subsequently stirring 
the solution for half an hour to one hour at temperatures 
between 20 and 60'. Optionally, this reaction may also 
be carried out in the presence of a solvent, e.g. ether or 
tetrahydrofuran. A further possibility of carrying out the 
reaction according to the invention consists in dissolv 
ing a nitrile of the General Formula VII in hydrous ether 
and feeding in gaseous hydrogen chloride. According to 
a further embodiment of the process according to the in 
vention, a nitrile of the General Formula VII is reacted 
in an alkaline medium in the presence of hydrogen per 
oxide. The reaction is performed in aqueous medium, 
whereby it is necessary to ensure, of course, that the me 
dium contains a sufficient amount of water-miscible or 
ganic solvent, e.g. a lower alkanol, which will render cer 
tain the solubility of a nitrile of the General Formula VII. 
According to a further modification of the process ac 
cording to the invention, a nitrile of the General Formula 
VII is first converted, by dissolving in an anhydrous lower 
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8 
alkanol and feeding in hydrogen chloride, into the imido 
alkyl ester hydrochloride, and subsequently splitting this, 
by heating to temperatures of 80-130', preferably to 90 
100, into an amide of the General Formula Id and al 
kyl chloride. 
The aryloxy- or arylthioalkanoic acid esters (embraced 

by the General Formula I) of the General Formula Ie: 
R 

X-(-COORY 
l, 

R 
Y CIe) 

wherein R, R2, X and Y have the meanings given under 
the General Formula I, and Rs represents a lower al 
kyl radical having 1-3 carbon atoms can be produced ac 
cording to the invention by reacting a nitrile of the Gen 
eral Formula VII: 

E. 
"Y (VII) 

wherein R, R2, X and Y have the meanings given under 
the General Formula I, in the presence of water and 
mineral acid, with a lower alkanol. Several embodiments 
are possible for the carrying out of the process accord 
ing to the invention. The nitrile of the General Formula 
VII can, for example, be refluxed, in the presence of the 
equimolar amount of sulphuric acid and water, with an 
excess of lower alkanol. The isolation of the final prod 
uct is performed by dilution of the reaction mixture with 
water, whereby the the ester of the General Formula Ie 
which is difficultly soluble in this medium precipitates as 
crude product. 

According to a further embodiment of the process cov 
ered by the invention, the nitrile of the General Formula 
VII can be firstly converted into the imido ester hydro 
chloride by reaction with a lower alkanol in the pres 
ence of hydrogen chloride, and the imido ester hydrochlo 
ride then hydrolyzed to an ester of the General Formula 
Ie. The conversion of the nitrile into the imido ester hy 
drochloride is advantageously performed in a solvent. 
As the solvent it is possible to use, e.g. excess alkanol, 
ether or chloroform. Finally, it is also possible to firstly 
add water to a nitrile of the General Formula VII, and 
to subject the obtained amide, in the presence of a min 
eral acid, to alcoholysis. The water-addition to the ni 
trile is advantageously carried out in 80-95% sulphuric 
acid, and to the obtained solution of the amide in sul 
phuric acid is added an excess of alkanol, and the mix 
ture refluxed. In this case too, the isolation of the final 
product is performed most simply by dilution of the re 
action mixture with water, whereby the desired ester pre 
cipitates as crude product. 
The nitrile of the General Formula VII used as start 

ing material can likewise be produced analogously to the 
first process by reaction of an alkali metal salt of a cor 
responding phenol or thiophenol with an a-halogenalka 
noic acid nitrile. 
The aryloxy- and arylthioalkanoic acids (likewise em 

braced by the General Formula I) of the above given 
General Formula Ia wherein R, R2, X and Y have the 
meanings given under the General Formula I, and their 
salts with alkali metals and alkaline-earth metals, are 
produced according to an eighth process by reacting a bis 
alkali metal compound or bis-halogenmagnesium com 
pound of a carboxylic acid of the General Formula VIII: 

E. 

x--C O-OI 
R. 

H 
(VIII) 
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wherein X, Y and Ra have the meanings given under 
Formula I with the essentially equimolar amount of a 
compound of the General Formula X: 

R1-A (IX) 
wherein R has the meaning given under Formula I, and 
A represents halogen, an alkylsulphonyloxy group or an 
arylsulphonyloxy group; optionally liberating from the ob 
tained salt of a carboxylic acid of the General Formula a 
the carboxylic acid and, optionally, again converting it 
into an alkali metal salt or alkaline-earth metal salt. Suit 
able bis-alkali metal compounds are, in particular, the bis 
lithium compounds, also bis-sodium compounds. For 
example, the lithium-diisopropylamide is initially formed 
at ca. -10 to 0° from diisopropylamine and butyllithium 
in a tetrahydrofuranhexane mixture, the carboxylic acid 
of the General Formula VIII is subsequently added, then 
an, at least, equimolar amount of hexamethylphosphoric 
acid triamide, and finally the compound of the General 
Formula IX; and the reaction is completed at room tem 
perature. The addition of hexamethylphosphoric acid tri 
amide may optionally be omitted, especially with the use 
of starting materials having a methyl group as R. Ac 
cording to a further embodiment of the process are 
formed from sodium amide suspensions in liquid ammonia 
(which, for their part, have been obtained in situ from 
solutions of sodium in ammonia by addition of catalytic 
amounts of iron(III)-nitrate and stirring until the blue 
color of the metal solution has disappeared) and car 
boxylic acids of the General Formula VIII the bis-sodium 
compounds of the latter, and these then reacted with com 
pounds of the General Formula IX, which are added dis 
solved in ether or tetrahydrofuran. 

Bis-halogenmagnesium compounds of carboxylic acids 
of the General Formula VIII are obtained, e.g. by reac 
tion of these acids with the double-molar amount of iso 
propyl magnesium bromide or isopropyl magnesium chlo 
ride in ethereal solution at room temperature and a reac 
tion duration of ca. 4-15 hours. The reaction is sub 
sequently performed with the compounds of the General 
Formula IX likewise in ether, or in another ethereal sol 
vent such as, e.g. tetrahydrofuran, at room temperature to 
boiling temperature of the reaction medium. 
The carboxylic acids, required as starting materials, of 

the General Formula VIII wherein R2 is a methyl group 
are new materials which are embraced by the General 
Formula I and producible according to the above men 
tioned processes, preferably according to the first and 
second process. 
The carboxylic acids (likewise embraced by the General 

Formula VIII and required as starting materials) of the 
General Formula VIIIa: 

X-CH-CO-OI 

YM BI (VIIIa) 

wherein X and Y have the meaning given under Formula 
I are likewise new materials. They are produced by re 
acting, e.g. analogously to the first process, an alkali metal 
salt of a compound of the General Formula II with a 
halogenated acetic acid, or a lower halogenated acetic acid 
alkyl ester; and hydrolyzing the alkyl ester firstly obtained 
in the last-mentioned case, analogously to the second 
process. 
As halogen in the compounds of the General Formula 

IX, A is preferably bromine, but also iodine or chlorine, 
as an alkylsulphonyloxy group A is, e.g. the methane 
sulphonyloxy group, and as an arylsulphonyloxy group A 
is, e.g. the p-toluenesulphonyloxy group. 
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10 
According to a ninth process, the aryloxy- and arylthio 

alkanoic acids of the General Formula. If: 

?t? U.N/ (If) 
wherein X, Y and R have the meaning given under For 
mula I, and their salts with alkali metals and alkaline 
earth metals, are produced by reacting a compound of the 
previously given General Formula II wherein X and Y 
have the meaning given there with a methane tri- or tetra 
substituted by chlorine and/or bromine, and a ketone 
of the General Formula X: 

R-CO-CHals (X) 
wherein R has the meaning given under Formula I, or 
with the reaction product of the last two mentioned com 
ponents, i.e. a compound of the General Formula XI: 

CH 
BI 

CH3 

HO-C-Chal, 
k, (XI) 

wherein R has the meaning given under Formula I, and 
Hal represents chlorine or bromine, in the presence of the, 
at least, fourfold molar amount of a strong base; option: 
ally liberating from the obtained salt of a carboxylic acid 
of the General Formula. If, the carboxylic acid and, 
optionally, converting this again into an alkali metal Salt 
or alkaline-earth metal salt. The reaction is preferably 
in an excess of ketone of the General Formula X as the 
reaction medium. Also with the use of starting materials 
of the General Formula XI, the corresponding ketone is 
preferably used as solvent. The reaction temperature is 
preferably between 0° and the boiling temperature of the 
applied ketone. The last-mentioned is preferably acetone, 
whereas a suitable halogen-substituted methane derivative 
is preferably chloroform, a suitable compound of 
Formula XI is preferably 1,1,1-trichloro-2-methyl-2-pro 
panol, and a suitable strong base is an alkali metal hy 
droxide such as sodium or potassium hydroxide. Since, in 
the presence of these strong bases, acetone and other 
methylketones react, as is known, with chloroform, as 
also with further tri- and tetrahalogen-methanes such as 
bromoform, carbon tetrachloride and carbon tetrabro 
mide, to form compounds of the General Formula XI, it 
is after all, in the case of both embodiments of the proc 
ess, the same reaction which occurs. 

Suitable alkali metal salts and alkaline-earth metal salts 
of carboxylic acids embraced by the General Formula I 
are, e.g. their sodium, potassium, lithium, magnesium, 
and calcium salts. These salts are produced, e.g. by the 
combining of acid and base in a suitable solvent such as, 
e.g. methanol, ethanol, or acetone/water. Formed salts 
which are relatively difficultly soluble can be isolated by 
filtration, and readily soluble sats by concentration by 
evaporation of the sovent. Furthermore, salts which are 
relatively difficultly soluble in the applied solvent may 
also be produced by double reaction of another salt of the 
acid with the base or with a suitable salt thereof. 
The compounds of the General Formula I and the alkali 

salts and alkaline-earth metal salts of the free carboxylic 
acids embraced by this formula are administered, as previ 
ously mentioned, orally or parenterally. The daily dosages 
vary between 0.5 and 10 mg/kg. for warm-blooded ani 
mals. Suitable dosage units such as dragées, tablets, sup 
positories, and capsules preferably contain as active sub 
stance 10–250 mg., e.g. 50 or 100 mg. of a compound of 
the General Formula I, or of an alkali metal salt or alkal 
ine-earth metal salt of one of the free carboxylic acids 
embraced by the Genera Formula I. 

Dosage units for oral administration contain as active 
substance preferably between 10 and 90% of a compound 
of the General Formula I. The said dosage units are pro 
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duced by a combination of the active substance, e.g. with 
solid pulverulent carriers such as lactose, saccharose, Sor 
bitol, mannitol; starches such as potato starch, maize 
starch or amylopectin, also laminaria powder or citrus 
pulp powder; cellulose derivatives or gelatine, optionally 
with the addition of lubricants such as magnesium or 
calcium stearate, or polyethylene glycols, to form tablets 
or dragée cores. The dragée cores are coated, e.g. with 
concentrated sugar solutions which can also contain, e.g. 
gum arabic, talcum and/or titanium dioxide; or they are 
coated with a lacquer dissolved in readily volatile organic 
solvents or mixtures of solvents. Dyestuffs may be added 
to these coatings, e.g. for identification of the various 
dosages of active substance. 

Further suitable dosage units for oral administration 
are hard gelatine capsules, as well as as soft closed capsules 
made from gelatine and a softener such as glycerin. The 
hard capsules contain the active substance preferably as a 
granulate, e.g. in admixture with fillers such as maize 
starch, and/or lubricants such as talcum or magnesium 
stearate, and optionally stabilizers such as sodium meta 
disulphite (Na2SOs) or ascorbic caid. In soft capsules the 
active substance is preferably dissolved or suspended in 
suitable liquids, such as liquid polyethylene glycols. 
The following prescriptions are to further illustrate the 

production of tabets, dragées, suppositories and capsules: 
(a) An amount of 1000 g. of 2-(6,7,8,9-tetrahydrodi 

benzofuran-2-yloxy)-octanoic acid or of 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-yloxy)-dodecanoic acid is mixed 
with 550 g. of lactose and 292 g. of potato starch; the 
mixture is moistened with analcoholic solution of 8 g. 
of gelatine, and then granulated through a sieve. After the 
granulate has dried, 60 g. of potato starch, 60 g. of tal 
cum, 10 g. of magnesium stearate and 20 g. of highly 
dispersed silicon dioxide are mixed in; the mixture is then 
pressed to form 10,000 tablets each weighing 200 mg. and 
each containing 100 mg. of active substance. If required, 
the tablets can be provided with grooves to effect a more 
precise adjustment of the dosage amount. 

(b) An amount of 100 g. of 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-yloxy)-octanoic acid or of 2-(6,7,8,9-tetra 
hydrodibenzofuran-2 - yloxy) - dodecanoic acid is Well 
mixed with 16 g. of maize starch and 6 g. of highly-dis 
persed silicon dioxide. The mixture is moistened with a 
solution of 2 g of stearic acid, 6 g. of ethyl cellulose, 
and 6 g. of stearin in ca. 70 ml. of isopropyl alcohol; it is 
afterwards granulated through a sieve III (Ph. Helv. V). 
The granulate is dried for about 14 hours, and is then put 
through a sieve II-IIIa. The granulate is thereupon mixed 
together with 16 g. of maize starch, 16 g. of talcum and 
2 g. of magnesium stearate; the obtained mixture is then 
pressed to form 1000 dragée cores. These are coated with 
a concentrated syrup of 2 g of lacca, 7.5 g. of gum arabic, 
0.15 g. of dyestuffs, 2 g. of highly-dispersed silicon di 
oxide, 25 g. of talcum and 53.35 g. of Sugar; the coated 
dragée cores are then dried. The obtained dragées each 
weigh 260 mg. and each contain 100 mg. of active sub 
Stance. 

(c) To produce 1000 capsules each containing 75 mg. 
of active substance, 75 g. of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-xyloxy)-octanoic acid or 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-ylthio)-octanoic acid are mixed with 198.0 
g. of lactose; the mixture is evenly moistened with an 
aqueous solution of 20 g. of gelatine, and then granulated 
through a suitable sieve (e.g. sieve III according to Ph. 
Helv. V.). The grandulate is mixed with 10.0 g. of dried 
maize starch and 15.0 g. of talcum; the obtained mixture 
is evenly filled into 1000 hard gelatine capsules, size 1. 
The following examples further illustrate the produc 

tion of compounds of the General Formula I and of salts 
thereof; the examples, however, in no way limit the scope 
of the invention. The temperatures are given in degrees 
centigrade. With regard to the nomenclature for the 
produced compounds, alkyl radicals which deviate from 
the normal unbranched chain are indicated by designa 
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12 
tions such as sec.-, tetriary- or iso-alkyl. Where these 
designations do not appear, then the normal unbranched 
radical is always meant. The expression mMol denotes 
millimol=0.001 mol. 

Example 1 
In a round-bottomed flask fitted with reflux condenser, 

dropping funnel, stirrer, gas-inlet tube, and drying-tube 
containing potassium hydroxide, 4.0 g. (21.0 mMol) of 
6,7,8,9-tetrahydrodibenzofuran-2-ol are added, under 
nitrogen, to a solution of 0.48 g. (21.0 mMol) of sodium 
in 50 ml. of absolute ethanol. To the thus obtained solu 
tion of sodium-6,7,8,9-tetrahydrodibenzofuran-2-olate are 
added dropwise, with stirring, 4.98 g. (21.0 mMol) of 2 
bromoheptanoic acid ethyl ester, and the whole is then 
refluxed for 4 hours. After cooling, the reaction mixture is 
concentrated in vacuo, and the residue distributed be 
tween water and ether. After being washed with water 
until the pH-value is 7 and dried with magnesium Sul 
phate, the ether solution is concentrated by evaporation, 
whereby a light-yellow oil is obtained. The crude, 2-(6,7, 
8,9 - tetrahydrodibenzofuran - 2 - yloxy)-heptanoic acid 
ethyl ester, which is still contaminated with 6,7,8,9-tetra 
hydrodibenzofuran-2-ol is purified by column chromato 
graphy (neutral silica gel 0.05–0.2 mm., Merck, solvent: 
benzene). The benzene fractions containing the desired 
ester are combined and concentrated by evaporation. 
After drying in high vacuum, is obtained pure 2-(6,7,8,9- 
tetrahydrodibenzofuran - 2-yloxy) - heptanoic acid ethyl 
ester, a slightly yellowish oil; nip: 1.5248. 
Analogously are obtained 

from 4.0 g. (21.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 3.8 g. (21.0 mMol) of 2-bromopropion 
ic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzofuran 
2-yloxy)-propionic acid ethyl ester; n20: 1.5408; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 1.95 g. (10.0 mMol) of 2-bromo-2- 
methylpropionic acid ethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzofuran - 2 - yloxy)-2-methylpropionic acid ethyl 
ester; n23: 1.5361. 

from 3.76 g. (20.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 4.18 g. (20.0 mMol) of 2-bromo 
pentanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-yloxy)-pentanoic acid ethyl ester; nip: 
1.5324; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrobibenzo 
furan-2-ol and 2.23 g. (10.0 mMol) of 2-bromo 
heptanoic acid methyl ester: 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-yloxy)-heptanoic acid methyl ester; np?0: 
1.5320; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 2.60 g. (10.0 mMol) of 2-bromo 
heptanoic acid propyl ester: 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-yloxy)-heptanoic acid propyl ester; no: 
1.5220; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 2.37 g. (10.0 mMol) of 2-bromoiso 
heptanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzofuran - 2 - yloxy)-isoheptanoic acid ethyl ester; 
n20: 1.5241; 

from 3.76 g. (20.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 5.02 g. (20.0 mMol) of 2-bromooctanoic 
acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzofuran-2- 
yloxy)-octanoic acid ethyl ester; n20; 1.5219; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 2.79g. (10.0 mMol) of 2-bromodecanoic 
acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzofuran-2- 
yloxy)-decanoic acid ethyl ester; n20: 1.5262; 

from 3.0 g. (16.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 4.91 g. (16.0 mMol) of 2-bromododec 
anoic acid ethyl ester: 8-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-dodecanoic acid etheyl ester; n2: 
1.5133; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 3.35 g. (10.0 mMol) of 2-bromotetradec 
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anoic acid ethyl ester: 2-(6,7,8,9 - tetrahydrodibenzo 
furan-2-yloxy)-tetradecanoic acid ethyl ester; n20: 
1.5098; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 3.63 g (10.0 mMol) of 2-bromohexadec 
anoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-hexadecanoic acid ethyl ester; n2O: 
1.5062; m 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 2.35 g. (10.0 mMol) of o-bromocyclo 
pentaneacetic acid ethyl ester: ov-(6,7,8,9-tetrahydrodi 
benzofuran-2-yloxy)-cyclopentaneacetic acid ethyl ester; 
n20: 15423; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 2.49 (10.0 mMol) of cy-bromocyclo 
hexaneacetic acid ethyl ester: cy-(6,7,8-9-tetrahydrodi 
benzofuran-2-yloxy)-cyclohexaneacetic acid ethyl ester; 
n2O: 1.5422; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 1.95 g. (10.0 mMol) of 2-bromobutyric 
acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzofuran-2- 
yloxy)-butyric acid ethyl ester; n2O: 1.5372. 
The 6,7,8,9-tetrahydrodibenzofuran-2-ol used as start 

ing material can be produced as follows: 
(a) In a three-necked, round-bottomed flask fitted with 

thermometer, stirrer, and reflux condenser, an addition 
is made in portions of 36.7 g (0.25 mol) of the sodium 
Salt of hydroquinone-monomethyl ether to a solution of 
46.6 g. (0.264 mol) of 2-bromocyclohexanone in 130 ml. 
of absolute toluene, whereby the temperature rises from 
25 to 50. The thus obtained yellow slurry is then re 
fluxed for 2 hours, whereby the sodium salt of hydro 
quinone-monomethyl ether gradually dissolves, and so 
dium bromide simultaneously precipitates. After cooling, 
this is taken up in 700 ml. of ether, and the ethereal solu 
tion washed four times with, in all, 200 ml. of 15% po 
tassium hydroxide solution and water, dried over magne 
sium sulphate, and concentrated in vacuo. In this man 
ner is obtained crude 2-(4-methoxyphenoxy)-cyclohex 
anone as yellow oil. After recrystallization twice from 
ether/hexane, pure 2-(4-methoxyphenoxy)-cyclohexanone 
is obtained in the form of pale yellow needles, M.P. 77 
79. 

(b) In a round-bottomed flask with stirrer, 4.0 g. (18.0 
mMol) of 2-(4-methoxyphenoxy)-cyclohexanone are 
added in portions to 40 ml. of phosphoric acid (d. = 1.71), 
whereby a green solution is formed, which is subsequently 
heated for 2/2 hours to 105. The color of the solution 
thereby changes from green to red-brown, and there si 
multaneously precipitates an almost colorless oil. After 
cooling, the reaction mixture is poured onto ice, and ex 
tracted twice with 200 ml. of ether in all. The ethereal 
solution is washed with 1-n, sodium hydroxide solution 
and water. Thus obtained is crude 2-methoxy-6,7,8,9-tetra 
hydrodibenzofuran as brown oil, which is distilled twice 
in a bulb tube at 0.005 torr between 80 and 100'. The 
thus obtained pure 2-methoxy-6,7,8,9-tetrahydrodibenzo 
furan is a colorless oil; n20: 1.5783. 

(c) In a round-bottomed flask fitted with reflux-con 
denser and drying tube containing potassium hydroxide, 
3.0 g. (14.85 mMol) of 2-methoxy-6,7,8,9-tetrahydrodi 
benzofuran are heated for 234 hours, whilst stirring is 
maintained, with 20.0 g. of pyridine hydrochloride to 170. 
The still hot reaction mixture is then poured onto a mix 
ture of 200 g. of ice and 100 ml. of 1-n. hydrochloric 
acid, and the whole stirred for a further half an hour. 
The 6,7,8,9 - tetrahydrodibenzofuran-2-ol precipitating 

in the form of white crystals is filtered off under suction, 
and washed with cold water until the washing water is 
neutral. After drying in high vacuum is obtained pure 6, 
7,8,9-tetrahydrodibenzofuran-2-ol as white powder, M.P. 
106-107, 
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4. 
Example 2 

In a round-bottomed flask fitted with reflux condenser, 
dropping funnel, stirrer, gas-inlet tube, and drying tube 
containing potassium hydroxide, 3.76 g. (20.0 mMol) of 
6,7,8,9-tetrahydrodibenzofuran-3-ol are added under ni 
trogen to a solution of 0.46 g. (20.0 mMol) of sodium in 
80 ml. of absolute ethanol. To the thus obtained solution 
of sodium - 6,7,8,9 - tetrahydrodibenzofuran-3-olate are 
added dropwise, with stirring, 5.02 g. (200 mMol) of 2 
bromooctanoic acid ethyl ester, and refluxing is carried 
out for 3 hours. After cooling, the reaction mixture is 
concentrated in vacuo, and the residue is distributed be 
tween water and ether. The ether phase is separated and, 
after being washed with water to give pH-7 and dried 
with magnesium sulphate, concentrated in vacuo, whereby 
a light-yellow oil is obtained. The crude 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-yloxy)-octanoic acid ethyl ester, 
which is still contaminated with 6,7,8,9-tetrahydrodibenzo 
furan-3-ol, is purified by column chromatography (neu 
tral silica gel 0.05-0.2 mm. Merck, solvent: benzene). 
The benzene fractions containing the desired ester are 
combined and concentrated in vacuo. After drying in high 
vacuum is obtained the pure 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-octanoic acid ethyl ester, a slightly yel 
lowish oil; n20: 1.5233. 

Analogously are obtained 
from 2.82 g. (15.0 mMol) of 6,7,8,9-tetrahydrodibenzo 

- furan-3-ol and 2.80 g. (15.0 mMol) of 2-bromopro 
pionic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-propionic acid ethyl ester; n20: 1.5426; 

from 1.88 (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 1.95 g. (10.0 mMol) of 2-bromobutyric 
acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzofuran-3- 
yloxy)-butyric acid ethyl ester; n20: 15376; 

from 2.82 g. (15.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 2.92 g. (15.0 mMol of 2-bromo-2-meth 
ylpropionic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzofuran - 3 - yloxy)-2-methyl-propionic acid ethyl 
ester; n20: 1.5366; 

from 2.82 g. (15.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 3.56 g. (15.0 mMol) of 2-bromoiso 
heptanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodiben 
zofuran-3-yloxy)-isoheptanoic acid ethyl ester; n20: 
1.5260; 

from 3.76 g. (20.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 6.14 g. (20.0 mMol) of 2-bromododec 
anoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-dodecanoic acid ethyl ester: n2O: 
1.5155; 

from 2.82 g. (15.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 5.45 g. (15.0 mMol) of 2-bromohexadec 
anoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-hexadecanoic acid ethyl ester; n20: 
1.5075; 

from 3.76 g. (20.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 4.99 g. (20.0 mMol) of o-bromocyclo 
hexaneacetic acid ethyl ester: cy-(6,7,8,9-tetrahydrodi 
benzofuran-3-yloxy)-cyclohexaneacetic acid ethyl ester; 
n20: 1.5445. 
The 6,7,8,9 - tetrahydrodibenzofuran-3-ol used as start 

ing material can be produced as follows: 
(a) In a three-necked round-bottomed flask fitted with 

thermometer, stirrer, and reflux condenser, 300.0 g. (2.05 
mol) of the sodium salt of resorcinolmonomethyl ether 
are added in portions to a solution of 382.0 g. (2.16 
mol) of 2-bromocyclohexanone in 825 ml. of absolute 
toluene, whereby the temperature rises from 25 to 60. 
The thus obtained yellow slurry is then refluxed for 2 
hours, whereby the sodium salt of the resorcinolmono 
methyl ether gradually dissolves, and sodium bromide 
simultaneously precipitates. After cooling, the reaction 
mixture is distributed between ether and water, the ether 
phase is separated and washed four times with, in all, 
2.0 litres of 15% potassium hydroxide solution and Water; 
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it is then dried over magnesium sulphate and concen 
trated in vacuo. In this manner is obtained the crude 2-(3- 
methoxy-phenoxy)-cyclohexanone as yellow oil. After re 
crystallization twice from ether/hexane is obtained the 
pure 2-(3-methoxy-phenoxy)-cyclohexanone in the form 
of pale yellow crystals, M.P. 72.5-73. The non-crystalliz 
ing mother liquors can likewise be further processed ac 
cording to (b). 

(b) In a round-bottomed flask fitted with stirrer, 134.0 
g. (0.61 mol) of 2-(3-methoxy-phenoxy)-cyclohexanone 
are added in portions to 1340 ml. of phosphoric acid 
(d. =1.71), whereby a green solution is formed, which 
is subsequently heated for 2 hours to 105. After cooling, 
the reaction mixture is poured on to ice, and extracted 
with ether. The ethereal solution is washed with 1-n. 
Sodium hydroxide solution and water, dried over mag 
nesium sulphate, and concentrated in vacuo. Thus ob 
tained is a mixture of 3- and 1-methoxy-6,7,8,9-tetrahy 
drodibenzofuran in the form of a brown oil, which is 
distilled at 0.005 torr between 99 and 108. In this man 
ner is obtained a colorless oil which contains, in addition 
to 3 - methoxy - 6,7,8,9 - tetrahydrodibenzofuran, accord 
ing to the NMR-spectrum, ca. 8% of 1-methoxy-6,7,8,9- 
tetrahydrodibenzofuran, and can be further processed 
without further purification. 

(c) In a round-bottomed flask fitted with reflux con 
denser and a drying tube containing potassium hydroxide, 
129.1 g (0.64 mol) of a mixture, obtained according 
to (b), of 3- and 1-methoxy-6,7,8,9-tetrahydrodibenzo 
furan are heated for 2% hours, with stirring, with 401.1 g. 
of pyridine hydrochloride to 170. The still hot reaction 
mixture is then poured on to a mixture of 800 g. of ice 
and 400 ml. of 1-n. hydrochloric acid, and stirred for 
a further 2 hour. The precipitated oil is extracted with 
ether, and the ethereal solution concentrated, whereby 
crystallises, on cooling, the crude 6,7,8,9-tetrahydrodi 
benzofuran-3-ol. It is filtered off under suction, and fur 
ther crystallized twice from ether-benzine. Thus obtained 
is pure 6,7,8,9-tetrahydrodibenzofuran-3-ol in the form 
of light-yellow crystals, M.P. 105-106, whilst 6,7,8,9- 
tetrahydrodibenzofuran-1-ol remains in the mother 
liquors. 

Example 3 

In a round-bottomed flask fitted with reflux condenser, 
dropping funnel, stirrer, gas-inlet tube, and drying tube 
containing potassium hydroxide, 1.0 g. (4.9 mMol) of 
6,7,8,9 - tetrahydrodibenzofuran - 2 - thiol is added, under 
nitrogen, to a solution of 0.112 g. (4.9 mMol) of sodium 
in 10 ml, of absolute ethanol. 
To the thus obtained solution of sodium-6,7,8,9-tetra 

hydrodibenzofuran-2-thiolate are added dropwise, with 
stirring, 1.23 g. (4.9 mMol) of 2-bromooctanoic acid 
ethyl ester, and the whole is refluxed for 3 hours, whereby 
nitrogen is continuously passed through the solution. After 
cooling, the reaction mixture is concentrated in vacuo, 
and the residue distributed between water and ether. After 
washing with water until the pH-value is 7, and drying 
with magnesium sulphate, the ether solution is concen 
trated by evaporation, whereby a yellow oil is obtained. 
The crude 2-(6,7,8,9-tetrahydrodibenzofuran-2-ylthio)- 
octanoic acid ethyl ester, which is still contaminated 
with 6,7,8,9 - tetrahydrodibenzofuran - 2 - thiol, is puri 
fied by column chromatography (neutral silica gel 0.05 
0.2 mm., Merck, solvent: benzene). The benzene frac 
tions containing the desired ester are combined and con 
centrated by evaporation. After drying in high vacuum, 
pure 2-(6,7,8,9-tetrahydrodibenzofuran-2-ylthio)-octanoic 
acid ethyl ester is obtained as a colorless oil; n0: 
1.5465. 
Analogously are obtained 

from 1.43 g. (7.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-thiol and 1.27 g. (7.0 mMol) of 2-bromo 
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propionic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-ylthio)-propionic acid ethyl ester; no: 
1.5699; 

from 2.0 g. (9.78 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-thiol and 1.92 g. (9.78 mMol) of 2-bromo-2- 
methylpropionic acid ethyl ester: 2-(6,7,8,9-tetrahy 
drodibenzofuran-2-ylthio)-2-methylpropionic acid ethyl 
ester; n20: 1.5663; 

from 1.43 g. (7.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-thiol and 1.66 g. (7.0 mMol) of 2-bromoiso 
heptanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-ylthio)-isoheptanoic acid ethyl ester; 
n20: 1.5503; 

from 0.7 g (3.42 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-thiol and 1.24 g. (3.42 mMol) of 2-bromo 
hexadecanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-ylthio)-hexadecanoic acid ethyl ester: 
n20: 1.5245. 
The 6,7,8,9-tetrahydrodibenzofuran-2-thiol used as start 

ing material can be produced as follows: 
(a) In a round-bottomed flask fitted with reflux con 

denser, stirrer, thermometer, gas-inlet tube, and drying 
tube containing potassium hydroxide, 0.48 g. (10 mMol) 
of 50% sodium hydride dispersion are added in small 
portions, under nitrogen, to a solution of 1.88 g. (10 
mMol) of 6,7,8,9-tetrahydrodibenzofuran-2-ol in 10 ml. 
of dimethylformamide. The evolution of hydrogen has 
ceased after half an hour. The formed dark-brown Suspen 
sion is now cooled to 10° and then are added, all at once, 
1.65 g (13.0 mMol) of dimethylthiocarbamic acid chlo 
ride. The temperature thereby rises immediately to 18; 
the whole is subsequently heated, with stirring, for a fur 
ther hour to 80°, whereby sodium chloride precipitates in 
the now light-brown colored solution. After cooling, the 
solution is concentrated in vacuo, and the brown oil re 
maining behind distributed between ether and water. The 
ether phase is repeatedly washed with cold dilute sodium 
hydroxide solution and water, dried over magnesium Sul 
phate, and concentrated by evaporation, whereby crude 
dimethylthiocarbamic acid-O-(6,7,8,9-tetrahydrodibenzo 
furan-2-yl)-ester remains behind as yellow-brown oil, 
which is then purified by column-chromatography silica 
gel 0.05-0.2 mm, Merck, solvent: benzene/ethyl acetate 
(9:1). After concentration by evaporation of the pure 
fractions, these are recrystallized twice from aqueous 
methanol with the addition of active charcoal. Thus ob 
tained is pure dimethylthiocarbamic acid-O-(6,7,8,9-tetra 
hydrodibenzofuran-2-yl)-ester, M.P. 129-131. 

(b) In a round-bottomed flask fitted with magnetic 
stirrer and gas-inlet tube, 9.6 g. (35 mMol) of dimethyl 
thiocarbamic acid-O-(6,7,8,9 - tetrahydrodibenzofuran-2- 
yl)-ester are heated under nitrogen, with stirring, for 
32 hours at 280-295. The thus formed dark-brown oil 
can be directly processed according to (c). Optionally it 
is purified by column-chromatography silica gel 0.05 
0.2 mm., Merck, solvent: benzene/ethyl acetate (9:1). 
The pure fractions are combined and concentrated by 
evaporation. After recrystallization twice from aqueous 
methanol, pure dimethylthiocarbamic acid-S-(6,7,8,9-tet 
rahydrodibenzofuran-2-yl)-ester, M.P. 73-74, is obtained. 

(c) In a round-bottomed flask fitted with reflux con 
denser, stirrer, gas-inlet tube, and drying tube containing 
potassium hydroxide, a solution of 3.0 g. (11.0 mMol) of 
dimethylthiocarbamic acid-S-(6,7,8,9-tetrahydrodibenzo 
furan-2-yl)-ester (crude product) in 18.8 ml. of 10% 
sodium hydroxide solution and 60 ml. of methanol is 
refluxed, under nitrogen, for 3% hours. After cooling, the 
methanol is evaporated off in vacuo, the residue acidified 
With 2-n. hydrochloric acid, and extracted with ether. After 
Washing of the ethereal solution with water until the pH 
value is 7, and drying over magnesium sulphate, concen 
tration by evaporation is again performed. In this man 
ner is obtained crude 6,7,8,9-tetrahydrodibenzofuran-2- 
thiol as yellow oil, which is purified by column-chroma 
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tography silica gel 0.05-0.2 mm., Merck, solvent: ben 
zene/ethyl acetate (9:1). The pure fractions are com 
bined and concentrated by evaporation. After recrystalliza 
tion from aqueous ethanol, pure 6,7,8,9-tetrahydrodiben 
zofuran-2-thiol is obtained in the form of pale yellow 
crystals, M.P. 44.5-46. 

Example 4 
In a round-bottomed flask provided with reflux con 

denser, dropping funnel, stirrer, gas-inlet tube, and drying 
tube containing potassium hydroxide, 4.08 g. (20 mMol) 
of 6,7,8,9 - tetrahydrodibenzofuran-3-thiol are added un 
der nitrogen to a solution of 0.46 g. (20 mMol) of sodium 
in 100 ml. of absolute ethanol. 
To the thus obtained solution of sodium-6,7,8,9-tetra 

hydrodibenzofuran-3-thiolate are added, with stirring, 5.02 
g. (20 mMol) of 2-bromooctanoic acid ethyl ester, and 
refluxing is carried out for 3 hours, whereby nitrogen is 
continuously passed through the solution. After cooling, 
the reaction mixture is concentrated in vacuo, and the resi 
due distributed between water and ether. After washing 
with water until the pH-value is 7 and drying with mag 
nesium sulphate, the ether solution is concentrated by 
evaporation. The obtained crude (6,7,8,9-tetrahydrodiben 
Zofuran-3-ylthio)-octanoic acid ethyl ester, which is still 
contaminated with 6,7,8,9-tetrahydrodibenzofuran-3-thiol, 
is purified by column chromatography (neutral silica gel 
0.05-0.2 mm., Merck, solvent: benzene). The benzene 
fractions containing the desired ester are combined and 
concentrated by evaporation. After drying in high vacuum 
is obtained the pure 2-(6,7,8,9-tetrahydrodibenzofuran-3- 
ylthio)-octanoic acid ethyl ester, a yellowish oil; n20: 
1.5517. 
Analogously are obtained 

from 2.04 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 1.81 g. (10.0 mMol) of 2-bromo 
propionic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-propionic acid ethyl ester; n20°: 1.5768; 

from 3.06 g. (15 mMol) of 6,7,8,9-tetrahydrodibenzofu 
ran-3-thiol and 4.6 g. (15 mMol) of 2-bromododecanoic 
acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzofuran-3-yl 
thio)-dodecanoic acid ethyl ester; n20°: 1.5392; 

from 1.70 g. (8.35 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 3.03 g. (8.35 mMol) of 2-bromohexa 
decanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-hexadecanoic acid ethyl ester; no.20: 
1.5296; 

from 2.04 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 1.95 g. (10.0 mMol) of 2-bromo-2- 
methylpropionic acid ethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzofuran-3-ylthio)-2-methyl-propionic acid ethyl 
ester. 

The 6,7,8,9-tetrahydrodibenzofuran-3-thiol used as start 
ing material can be produced as follows: 

(a) Analogously to Example 3(a) is obtained 
from 22.6 g. (0.12 mol) of 6,7,8,9-tetrahydrodibenzofuran 

3-ol and 19.8 g. (0.16 mol) of dimethylthiocarbamic 
acid chloride: dimethylthiocarbamic acid-O-(6,7,8,9- 
tetrahydrodibenzofuran - 3 - y1)-ester, M.P. 158-159 
(from ethyl acetate); 
(b) Analogously to Example 3(b) is obtained 

from 19.0 g. (69.0 mMol) of dimethylthiocarbamic acid 
O-(6,7,8,9-tetrahydrodibenzofuran-3-yl)-ester: dimeth 
ylthiocarbamic acid-S-(6,7,8,9-tetrahydrodibenzofuran 
3-yl)-ester, M.P. 102-103 (from ethanol/water). 
(c) Analogously to Example 3 (c) is obtained 

from 11.75 g. (42.0 mMol) of dimethylthiocarbamic acid 
S-(6,7,8,9-tetrahydrodibenzofuran-3-yl)-ester: 6,7,8,9- 
tetrahydrodibenzofuran-3-thiol, M.P. 73-74 (from 
methanol/water). 
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Example 5 

To a solution of 0.23 g. (10.0 mMol) of sodium in 
23 ml. of absolute ethanol are added 2.043 g. (10.0 mMol) 
of 6,7,8,9-tetrahydrodibenzothiophen-2-ol. To the solu 
tion are added dropwise, whilst nitrogen is being passed 
through, 2.51 g. (10.0 mMol) of 2-bromooctanoic acid 
ethyl ester, and the reaction mixture is refluxed for 2 
hours. After the mixture has cooled, the alcohol is evapo 
rated off in vacuo, and the residue distributed between 
water and ether. The ether extract, washed until neutral 
with water, is dried over sodium sulphate, and then 
concentrated in vacuo. Purification of the crude product 
is carried out by column-chromatography on silica gel 
(Merck, 0.05-0.2 mm., elution with benzene). Thus ob 
tained is 2-(6,7,8,9-tetrahydrodibenzothiophen-2-yloxy)- 
octanoic acid ethyl ester in the form of colorless oil; 
n20:1.5498. With benzene/ethyl acetate (9:1) is further 
eluted a small amount of starting phenol. 

In an analogous manner are obtained 
from 1.40 g. (6.85 mMol) of 6,7,8,9-tetrahydrodibenzo 

thiophen-2-ol and 2.12 g. (6.85 mMol) of 2-bromo 
dodecanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzothiophen-2-yloxy)-dodecanoic acid ethyl ester; 
n20: 1.5323; 

from 2.50 g. (12.24 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-2-ol and 4.45 g. (12.2 mMol) of 2-bromo 
hexadecanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzothiophen-2-yloxy)-hexadecanoic acid ethyl ester; 
n20: 1.5271; 

from 2.50 g. (12.24 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-2-ol and 2.21 g. (12.2 mMol) of 2-bromo 
propionic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzothiophen-2-yloxy)-propionic acid ethyl ester, 
M.P. 71-72 (from hexane); 

from 2.50 g. (12.24 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-2-ol and 2.38 g. (12.2 mMol) of 2-bromo-2- 
methylpropionic acid ethyl ester: 2-(6,7,8,9-tetrahydro 
benzothiophen-2-xyloxy)-2-methylpropionic acid ethyl 
ester, M.P. 62-63.5 (from hexane); 

from 2.50 g. (12.24 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-2-ol and 2.56 g. (12.2 mMol) of 2-bromo-3- 
methylbutyric acid ethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzothiophen-2-yloxy)-3-methylbutyric acid ethyl 
ester, M.P. 59-60 (from hexane). 
The 6,7,8,9-tetrahydrodibenzothiophen-2-ol used as 

starting material can be produced as follows: 
(a) An amount of 12 g (50.78 mMol) of 2-(4- 

methoxyphenylmercapto)-cyclohexanone is added, with 
stirring and whilst nitrogen is being passed through, to 
120 ml. of conc. phosphoric acid (d.-1.71). The re 
action mixture is heated to 85, and is stirred at this tem 
perature for 14 hours. After cooling to room temperature, 
it is poured onto ice, and extracted with ether. The com 
bined ether phases are washed with 2-n. sodium hydroxide 
solution and water, dried over sodium sulphate, and con 
centrated in vacuo. Purification of the crystalline crude 
product obtained is performed by column-chromatog 
raphy on silica gel, 0.05-0.2 mm., Merck, elution with 
benzene/hexane 3:2. 
Thus obtained is pure 2-methoxy-6,7,8,9-tetrahydrodi 

benzothiophene, M.P. 85 (hexane). 
(b) To 3.5 g. (16.03 mMol) of 2-methoxy-6,7,8,9- 

tetrahydrodibenzothiophene are added 28 g. (0.24 mol) 
of melted pyridine hydrochloride. The reaction mixture, 
under nitrogen, is stirred for 2 hours at 160-165 and, 
after cooling, distributed between 2-n. hydrochloric acid 
and ether. The combined ether extracts are washed until 
neutral, dried over sodium sulphate, and concentrated in 
vacuo. The obtained crystalline crude product is purified 
by chromatography on silica gel, 0.02-0.5 mm., Merck 
elution with benzene and benzene/ethyl acetate (9:1). 
The fractions containing the desired product are con 
centrated by evaporation, and recrystallised from meth 
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ylene chloride/hexane. The obtained 6,7,8,9-tetrahydro 
benzothiophen-2-ol melts at 113-114. 

Example 6 

Analogously to Example 5 are obtained 

from 4.08 g. (20.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-3-ol and 5.02 g. (20.0 mMol) of 2-bromo 
octanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-3-yloxy)-octanoic acid ethyl ester; ind0: 
1.5482; 

from 2.04 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-3-ol and 1.81 g. (10.0 mMol) of 2-bromo 
propionic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzothiophen-3-yloxy)-propionic acid ethyl ester, 
M.P. 41-43 (from hexane); 

from 1.02 g. (5.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-3-ol and 1.82 g. (5.0 mMol) of 2-bromohexa 
decanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-3-yloxy)-hexadecanoic acid ethyl ester, M.P. 
34-37 (from hexane); 

from 2.04 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-3-ol and 1.95 g. (10.0 mMol) of 2-bromo-2- 
methylpropionic acid ethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzothiophen-3-yloxy)-2-methylpropionic acid ethyl 
ester: 

The 6,7,8,9-tetrahydrodibenzothiophen-3-ol used as 
starting material is produced as follows: 

(a) To a solution of 23.0 g. (1.0 mol) of sodium in 
700 ml. of absolute ethanol are added, with stirring and 
the introduction of nitrogen, 140.2 g. (1.0 mol) of 
m-methoxythiophenol. In the course of 15 minutes are 
then added dropwise 177.0 g. (1.0 mol) of 2-bromo 
cyclohexanone, whereby the reaction mixture heats up. 
It is subsequently refluxed for a further 1/2 hours. The 
ethanol is then evaporated off in vacuo, and the residue 
distributed between water and ether. The ether extract, 
washed neutral with water and dried over sodium sulphate, 
is concentrated by evaporation. To effect purification, the 
crude product is fractionated under high vacuum (20 cm. 
Vigreux-column). Thus obtained is 2-m-methoxyphenyl 
thiol-cyclohexanone, B.P. 146-147/0.15 torr, in the 
form of a yellow colored oil, n: 1.5786. 

(b) An amount of 118.5 g. (0.5 mol) of 2-m-methoxy 
phenylthiol-cyclohexanone is added, with stirring and the 
introduction of nitrogen, to 1200 ml. of concentrated 
phosphoric acid (d.-1.71). The reaction mixture is heated 
to 105, and stirred for 5 hours at this temperature. After 
cooling to room temperature, it is poured onto ice, and 
extracted with ether. The combined ether phases are 
washed with 2-n. sodium hydroxide solution and water, 
dried over sodium sulphate, and concentrated in vacuo. 
Purification of the crude product is effected by chroma 
tography on silica gel Merck, 0.05-0.2 mm., elution with 
benzene/hexane (1:3). Thus obtained is 3-methoxy 
6,7,8,9-tetrahydrodibenzothiophene, M.P. 46-46.5 (from 
methanol). 
As by-product is further isolated 1-methoxy-6,7,8,9- 

tetrahydrodibenzothiophene, M.P. 57-58 (from meth 
anol). 

(c) An amount of 54.57 g. (0.25 mol) of 3-methoxy 
6,7,8,9-tetrahydrodibenzothiophene is added, with stirring 
and the introduction of nitrogen, to a melt of 150 g. 
(0.77 mol) of freshly distilled pyridine hydrochloride. 
The mixture is heated for 1.25 hours to 220, and the 
melt is then added to a mixture of 400 ml. of 2-n. hy 
drochloric acid and 200 g. of ice. The crystalline crude 
product, obtained after extraction with ether/methyl 
ene chloride (3:1), washing of the organic phase with 
water, drying over sodium sulphate, and concentration 
in vacuo, is filtered through silica gel Merck, 0.05-0.2 
mm, elution with benzene/ethyl acetate (9:1), and 
recrystallized from methylene chloride/hexane. Thus ob 
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tained is 6,7,8,9-tetrahydrodibenzothiophen-3-ol, M.P. 
117-118 (from methanol). 

Example 7 
To a solution of 0.11 g. (4.78 mMol) of sodium in 20 

ml. of absolute ethanol is added 1.0 g. (4.54 mMol) of 
6,7,8,9-tetrahydrodibenzothiophen-2-thiol. With stirring 
and whilst nitrogen is being introduced, 0.86 g. (4.78 
mMol) of 2-bromopropionic acid ethyl ester are rapidly 
added dropwise to the above solution. The reaction mix 
ture is refluxed for 3 hours. After cooling, the ethanol is 
evaporated off in vacuo, and the residue distributed be 
tween water and ether. The ether extract, washed neutral 
with water and dried over sodium sulphate, is concentrated 
in vacuo, and the yellow colored oil remaining behind is 
then purified by column chromatography through silica gel 
(Merck), elution with benzene/hexane (2:1). Thus ob 
tained is 2-(6,7,8,9-tetrahydrodibenzothiophen-2-ylthio)- 
propionic acid ethyl ester in the form of a colorless oil; 
n20: 1.6023. 

Analogously are obtained 
from 1.40 g. (6.36 mMol) of 6,7,8,9-tetrahydrodibenzo 

thiophen-2-thiol and 1.64 g. (6.53 mMol) of 2-bromo 
octanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-2-ylthio)-octanoic acid ethyl ester; n20: 
1.5728; 

from 1.0 g. (4.54 mMol) of 6,7,8,9-tetrahydrodibenzothio 
phen-2-thiol and 1.47 g. (4.80 mMol) of 2-bromodo 
decanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-2-ylthio)-dodecanoic acid ethyl ester; no.20: 
1.5561; 

from 1.0 g. (4.54 mMol) of 6,7,8,9-tetrahydrodibenzothio 
phen-2-thiol and 1.73 g. (4.78 mMol) of 2-bromohexa 
decanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-2-ylthio)-hexadecanoic acid ethyl ester; no.20": 
1.5439; 

from 1.0 g. (4.54 mMol) of 6,7,8,9-tetrahydrodibenzothio 
phen-2-thiol and 0.94 g. (4.82 mMol) of 2-bromo-2- 
methylpropionic acid ethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzothiophen-2-ylthio)-2-methylpropionic acid ethyl 
eSter. 

The 6,7,8,9-tetrahydrodibenzothiophene-2-thiol used as 
starting material can be produced as follows: 

(a) To the solution, cooled to ca. 5, of 10.0 g. (49.0 
mMol) of 6,7,8,9-tetrahydrodibenzothiophen-2-ol in 50 
ml. of absolute dimethylformamide are added in portions, 
With stirring and the introduction of nitrogen, 2.35 g. (49.0 
mMol) of 50% sodium hydride dispersion. The evolution 
of hydrogen has finished after stirring has been performed 
for /2 hour at room temperature and 5 minutes at 80°. At 
5-10 are now added dropwise, within ca. 2 minutes, 8.07 
g. (65.4 mMol) of dimethylthiocarbamic acid chloride in 
10 ml. of absolute dimethylformamide, and the reaction 
mixture is stirred for a further 2 hours at 80°. After 
cooling, it is concentrated in vacuo, the residue taken up 
in water, and thoroughly extracted with ether and chloro 
form. The combined organic phases are washed with water, 
dried over magnesium sulphate, concentrated by evapora 
tion, and the residue purified by column chromatography 
on silica gel 0.05-0.2 mm. (Merck), elution with benzene/ 
ethyl acetate 9:1. 
Thus obtained is the dimethylthiocarbamic acid-O-(6,7, 

8,9-tetrahydrodibenzothiophen-2-yl)-ester, M.P. 154-155 
(methanol or ethyl acetate). 

(b) In a nitrogen atmosphere, 9.0 g. (30.9 mMol) of 
dimethylthiocarbamic acid-O-(6,7,8,9-tetrahydrodibenzo 
thiophen-2-yl)-ester are melted at 250, and subsequently 
heated for 3 minutes at 350. After cooling (by means of 
air stream), the yellow colored residue is purified by col 
umn chromatography on silica gel (Merck) elution with 
benzene/ethyl acetate (19:1)). The fractions containing 
the desired product are combined, and recrystallized from 
methanol. Thus obtained is dimethylthiocarbamic acid-S- 
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(6,7,8,9-tetrahydrodibenzothiophen-2-yl)-ester, M.P. 98 
99 (from methanol). 

(c) With stirring and whilst nitrogen is being introduced, 
5.1 g. (17.5 mMol) of dimethylthiocarbamic acid-S-(6,7, 
8,9-tetrahydrodibenzothiophen-2-yl)-ester are refluxed in 
100 ml. of methanol and 80 ml. of 10% sodium hydroxide 
solution for 3 hours. The organic solvent is then evap 
orated off in vacuo, the residue acidified with 1-n, hydro 
chloric acid, and extracted with ether. The ether phase, 
washed with water and dried over magnesium sulphate, 
is concentrated in vacuo, and the residue chromatographed 
on silica gel (Merck), elution with benzene and benzene/ 
ethyl acetate (19:1). After recrystallization from methyl 
ene chloride/hexane is obtained 6,7,8,9-tetrahydrodibenzo 
thiophene-2-thiol, M.P. 64-65. 

Example 8 
Analogously to Example 7 are obtained 

from 1.30 g. (5.90 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-3-thiol and 1.48 g. (5.90 mMol) of 2-bromo 
octanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-3-ylthio)-octanoic acid ethyl ester, no: 
1.5754; 

from 2.20 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-3-thiol and 3.07 g. (10.0 mMol) of 2-bromo 
dodecanoic acid ethyl ester: 2-(6,7,8,9-tetrahydrodi 
benzothiophen-3-ylthio)-dodecanoic acid ethyl ester, 
n20: 1.5594; 

from 2.20 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-3-thiol and 1.81 g. (10.0 mMol) of 2-bromo 
propionic acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-3-ylthio)-propionic acid ethyl ester; 

from 2.20 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-3-thiol and 1.95 g. (10.0 mMol) of 2-bromo 
2-methylpropionic acid ethyl ester: 2-(6,7,8,9-tetrahy 
drodibenzothiophen-3-ylthio)-2-methylpropionic acid 
ethyl ester. 
The 6,7,8,9-tetrahydrodibenzothiophene-3-thiol used as 

starting material can be produced by a reaction sequence 
analogous to that described in Examples 7(a), (b) and 
(c): 

(a) Analogously to Example 7(a) is obtained from 
16.0 g. (78.3 mMol) of 6,7,8,9 - tetrahydrodibenzothio 
phen-3-ol and 12.95 g. (104.9 mMol) of dimethylthiocar 
bamic acid chloride: dimethylthiocarbamic acid-O-(6,7,8, 
9-tetrahydrodibenzothiophen-3-yl)-ester, M.P. 139.5-140 
(from methanol). 

(b) Analogously to Example 7(b), but with a reaction 
temperature of 260 and a reaction duration of 5 hours, 
is obtained from 12.10 g. (41.5 mMol) of dimethylthio 
carbamic acid-O-(6,7,8,9-tetrahydrodibenzothiophen - 3 
yl)-ester: dimethylthiocarbamic acid-S-(6,7,8,9 - tetrahy 
drodibenzothiophen - 3 - yl)-ester, M.P. 98-99 (from 
methanol). 

(c) Analogously to Example 7(c) is obtained from 
8.74 g. (30.0 mMol) of dimethylthiocarbamic acid-S-(6, 
7,8,9-tetrahydrodibenzothiophen - 3 - yl) - ester: 6,7,8,9- 
tetrahydrodibenzothiophene-3-thiol, M.P. 36-36.5° (from 
hexane). 

Example 9 
In a round-bottomed flask fitted with reflux condenser, 

dropping funnel, stirrer, gas-inlet tube, and drying tube 
containing potassium hydroxide, 2.82 g. (15 mMol) of 
6,7,8,9-tetrahydrodibenzofuran-2-ol are added, under ni 
trogen, to a solution of 0.345 g. (15 mMol) of sodium 
in 25 ml. of absolute ethanol. To the thus obtained solu 
tion of sodium-6,7,8,9-tetrahydrodibenzofuran-2-olate is 
added, with stirring, an ethanolic solution (prepared in 
the same manner) of the sodium salt of 2-bromoheptanoic 
acid from 3.14 g. (15 mMol) of 2-bromoheptanoic acid, 
0.345 g. (15 mMol) of sodium, 60 ml. of absolute eth 
anol, and refluxing is carried out for 8 hours. After cool 
ing, the reaction mixture is concentrated in vacuo, the 
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residue remaining behind suspended in water, and acidi 
fied with concentrated hydrochloric acid. The oil thereby 
precipitating is taken up in ether. The ethereal solution is 
washed with water, dried with magnesium sulphate, and 
the solvent evaporated off in vacuo. The crude 2-(6,7,8,9- 
tetrahydrodibenzofuran-2-yloxy)-heptanoic acid remain 
ing behind as oil and which is still mainly contaminated 
with 6,7,8,9-tetrahydrodibenzofuran - 2 - ol is then chro 
matographically purified through a column of silica gel 
0.05-0.2 mm. Merck), elution with benzene/glacial acetic 
acid (85:15). The solid residue, obtained after concen 
tration by evaporation of the pure fractions, is recrystal 
lized twice from methanol/water. Thus obtained is the 
pure 2-(6,7,8,9-tetrahydrodibenzofuran - 2 - yloxy)-hep 
tanoic acid, M.P. 123-124. 

Analogously are obtained: 
from 2.82 g. (15 mMol) of 6,7,8,9-tetrahydrodibenzo 

furan-2-ol and 2.30 g. (15 mMol) of 2-bromopropionic 
acid: 2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy) - pro 
pionic acid, M.P. 128-129 (from methanol/water); 

from 2.82 g. (15 mMol) of 6,7,8,9 - tetrahydrodibenzo 
furan-2-ol and 3.34 g. (15 mMol) of 2-bromooctanoic 
acid: 2-(6,7,8,9-tetrahydrodibenzofuran - 2 - yloxy)- 
octanoic acid, M.P. 99-100° (from methanol/water); 

from 2.82 g. (15 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 4.19 g. (15 mMol) of 2-bromodo 
decanoic acid: 2-(6,7,8,9 - tetrahydrodibenzofuran - 2 
yloxy)-dodecanoic acid, M.P. 65-66 (from pentane); 

from 2.82 g. (15 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 3.35 g. (15 mMol) of 2-bromooctanoic 
acid: 2-(6,7,8,9-tetrahydrodibenzofuran - 3 - yloxy)- 
octanoic acid, M.P. 78-79 (from hexane); 

from 2.82 g. (15 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 4.19 g. (15 mMol) of 2-bromodo 
decanoic acid: 2-(6,7,8,9 - tetrahydrodibenzofuran - 3 
yloxy)-dodecanoic acid, M.P. 87-87.5 (from hexane); 

from 3.06 g. (15 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-thiol and 3.35 g. (15 mMoI) of 2-bromo 
octanoic acid: 2 - (6,7,8,9 - tetrahydrodibenzofuran-2- 
ylthio)-octanoic acid, M.P. 86.5-88 (from hexane); 

from 6.12 g. (30 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 6.69 g. (30 mMol) of 2-bromo 
octanoic acid: 2-(6,7,8,9-tetrahydrodibenzofuran-3-yl 
thio)-octanoic acid, M.P. 62-63 (from hexane); 

from 6.12 g. (30 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 8.37 g. (30 mMol) of 2-bromodo 
decanoic acid: 2-(6,7,8,9-tetrahydrodibenzofuran-3-yl 
thio)-dodecanoic acid, M.P. 73.5-74.5 (from hexane). 

Example 10 

To a solution of 2.3 g (100 mMol) of sodium in 100 
ml. of absolute ethanol are added 10.20 g. (50 mMol) 
of 6,7,8,9-tetrahydrodibenzothiophen-2-ol. With stirring 
and whilst nitrogen is being introduced, a solution of 
11.15 g. (50 mMol) of 2-bromooctanoic acid in 60 ml. 
of absolute ethanol is quickly added dropwise. The reac 
tion mixture is refluxed for 4 hours, then concentrated 
in vacuo, and the residue taken up in water. After acidi 
fication with concentrated hydrochloric acid, extraction is 
performed with ether. The extract, washed neutral with 
water and dried over sodium, is concentrated in vacuo, 
and the yellow colored oil remaining behind purified by 
column chromatography on silica gel 0.05-0.2 mm. 
(Merck), elution with benzene/ethyl acetate (9:1) and 
benzene/glacial acetic acid (19:1). After recrystallization 
from hexane of the pure fractions is obtained 2-(6,7,8,9- 
tetrahydrodibenzothiophen-2-yloxy)-octanoic acid, M.P. 
90-91. 

Analogously are obtained: 

from 10.20 g. (50 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-3-ol and 11.15 g. (50 mMol) of 2-bromo 
octanoic acid: 2-(6,7,8,9-tetrahydrodibenzothiophen-3- 
yloxy)-octanoic acid, M.P. 106-107 (from hexane); 
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from 11.0 g. (50 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-2-thiol and 10.45 g. (50 mMol) of 2-bromo 
heptanoic acid: 2-(6,7,8,9-tetrahydrodibenzothiophen 
2-ylthio)-heptanoic acid, M.P. 101 (from hexane); 

from 11.0 g. (50 mMol) of 6,7,8,9-tetrahydrodibenzothio 
phene-2-thiol and 11.15 g. (50 mMol) of 2-bromo 
octanoic acid: 2-(6,7,8,9-tetrahydrodibenzothiophen-2- 
ylthio)-octanoic acid, M.P. 91-92 (from hexane); 

from 11.0 g. (50 mMol) of 6,7,8,9-tetrahydrodibenzothio 
phene-3-thiol and 11.15 g. (50 mMol) of 2-bromo 
octanoic acid: 2-(6,7,8,9-tetrahydrodibenzothiophen-3- 
ylthio)-octanoic acid, n0: 1.5848, after purification 
by chromatography on silica gel, Merck 0.05-0.2 mm.; 
elution with benzene and benzene/glacial acetic acid 
(49:1). 

Example 11 

In a round-bottomed flask fitted with reflux condenser, 
dropping funnel, stirrer, gas-inlet tube, and drying tube 
containing potassium hdyroxide, 4.0 g. (21 mMol) of 
6,7,8,9-tetrahydrodibenzofuran - 2 - ol are added, under 
nitrogen, to a solution of 0.48 g. (21 mMol) of sodium 
in 50 ml. of absolute ethanol, To the thus obtained solu 
tion of sodium-6,7,8,9-tetrahydrodibenzofuran-2-olate is 
added, with stirring, a solution of 3.43 g. (21 mMol) of 
2-chloroheptaneamide in 50 ml. of absolute ethanol, and 
refluxing is carried out for 6 hours. After cooling, the 
reaction mixture is concentrated in vacuo, and the residue 
is distributed between water and ether. After washing 
with water until the pH-value is 7 and drying with mag 
nesium sulphate, the ether solution is evaporated off in 
vacuo, and the residue crystallized twice from ethanol. 
Thus obtained is the pure 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-heptaneamide, M.P. 145-146. 

Analogously are obtained: 

from 4.0 g. (21 mMol) of 6,7,8,9 - tetrahydrodibenzo 
furan - 2 - ol and 3.72 g. (21 mMol) of 2-chlorooctane 
amide: 2 - (6,7,8,9 - tetrahydrodibenzofuran-2-yloxy)- 
octaneamide, M.P. 130-131 (from ethanol/water); 

from 4.0 g. (21 mMol) of 6,7,8,9 - tetrahydrodibenzo 
furan-2-ol and 2.25 g. (21 mMol) of 2-chloropropion 
amide: 2-(6,7,8,9 - tetrahydrodibenzofuran-2-yloxy)- 
propionamide; 

from 4.0 g. (21 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 4.90 g. (21 mMol) of 2-chlorododecane 
amide: 2-(6,7,8,9-tetrahydrodibenzofuran - 2 - yloxy)- 
dodecaneamide, M.P. 112-112.5 (from ethanol); 

from 4.0 g. (21 mMol) of 6,7,8,9-tetrahydrodibenzofuran 
3 - ol and 3.72 g. (21 mMol) of 2-chlorooctaneamide: 
2 - (6,7,8,9 - tetrahydrodibenzofuran-3-yloxy)-octane 
amide, M.P. 140-141 (from ethanol); 

from 4.0 g. (21 mMol) of 6,7,8,9-tetrahydrodibenzofuran 
3-ol and 4.90 g. (21 mMol) of 2-chlorododecaneamide: 
2 - (6,7,8,9 - tetrahydrodibenzofuran - 3 - yloxy)- 
dodecaneamide, M.P. 131.5-132.5 (from ethyl ace 
tate); 

from 4.34 g. (21 mMol) of 6,7,8,9 - tetrahydrodibenzo 
furan - 2 - thiol and 3.72 g. (21 mMol) of 2-chloro 
octaneamide: 2 - (6,7,8,9 - tetrahydrodibenzofuran-2- 
ylthio)-octaneamide, M.P. 135-136 (from ethanol); 

from 4.34 g. (21 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan - 3 - thiol and 3.72 g. (21 mMol) of 2-chloro 
octaneamide: 2 - (6,7,8,9 - tetrahydrodibenzofuran-3- 
ylthio)-octaneamide, M.P. 107.5-109 (from ethanol/ 
water); 

from 4.34 g. (21 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen - 2 - ol and 3.72 g. (21 mMol) of 2-chloro 
octaneamide: 2-(6,7,8,9-tetrahydrodibenzothiophen-2- 
yloxy) - octaneamide, M.P. 142-143 (from acetone/ 
hexane); 

from 4.34 g. of (21 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-3-ol and 3.72 g. (21 mMol) of 2-chlorooctane 
amide: 2-(6,7,8,9-tetrahydrodibenzothiophen-3-yloxy)- 
octaneamide, M.P. 116-117 (from methanol); 
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24 
from 4.68 g. (21 mMol) of 6,7,8,9-tetrahydrodibenzo 

thiophene - 2 - thiol and 3.43 g. (21 mMol) of 2 
chloroheptaneamide: 2 - (6,7,8,9 - tetrahydrodibenzo 
thiophen-2-ylthio) - heptaneamide, M.P. 150-150.5 
(from methanol); 

from 4.68 g. (21 mMol) . of 6,7,8,9-tetrahydrodibenzo 
thiophene-3-thiol and 3.72 g. (21 mMol) of 2-chloro 
octaneamide: 2-(6,7,8,9-tetrahydrodibenzothiophen-3- 
ylthiooctaneamide. 

Example 12 
In a round-bottomed flask fitted with reflux condenser, 

6.2 g. (18 mMol) of 2-(6,7,8,9-tetrahydrodibenzofuran 
2-yloxy)-heptanoic acid ethyl ester are refluxed in a solu 
tion of 2.02 g. (36 mMol) of potassium hdyroxide, 60 
ml. of methanol and 6 ml. of water for 4 hours. After 
cooling, the reaction mixture is concentrated in vacuo, 
the residue distributed between dilute hydrochloric acid 
and ether, and extracted with ether. The combined ether 
solutions are washed until neutral with water, dried over 
magnesium sulphate, and again concentrated by evapora 
tion. Thus obtained is crude 2-(6,7,8,9-tetrahydrodibenzo 
furan - 2 - yloxy)-heptanoic acid as colorless oil. From 
aqueous methanol crystallizes pure 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-heptanoic acid, M.P. 123-124°. 

Analogously and in the same quality is obtained 2 
(6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy) - heptanoic 
acid from 2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)- 
heptanoic acid methyl or propyl ester. 

Analogously are obtained: 
from 4.6 g. (16 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

furan - 2 - yloxy) - propionic acid ethyl ester: 2-(6,7,8, 
9-tetrahydrodibenzofuran-2-yloxy)-propionic acid, M.P. 
128-129 (from methanol/water); 

from 1.25 g. (4 mMol) of 2 - (6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy) - 2 - methylpropionic acid ethyl ester: 
2 - (6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy)-2- 
methylpropionic acid, M.P. 136.5-138 (from meth 
anol/water); 

from 4.0 g. (13 mMol) of 2 - (6,7,8,9-tetrahydrodibenzo 
furan - 2 - yloxy)-pentanoic acid ethyl ester: 2-(6,7,8, 
9-tetrahydrodibenzofuran - 2 - yloxy)-pentanoic acid, 
M.P. 98-100 (from pentane); 

from 3.0 g. (9 mMol) of 2 - (6,7,8,9-tetrahydrodibenzo 
furan - 2 - yloxy) - isoheptanoic acid ethyl ester: 
2 - (6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy)- 
isoheptanoic acid, M.P. 66-69 (from hexane); 

from 11.6 g. (35 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan - 2 - yloxy)-octanoic acid ethyl ester: 2-(6,7,8,9- 
tetrahydrodibenzofuran-2-yloxy)-octanoic acid, M.P. 
99-100 (from hexane); 

from 2.3 g. (6 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan - 2 - yloxy)-decanoic acid ethyl ester: 2-(6,7,8,9- 
tetrahydrodibenzofuran - 2 - yloxy) - decanoic acid; 
M.P. 70-71 (from hexane); 

from 4.0 g. (10 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-dodecanoic acid ethyl ester: 2-(6,7,8,9- 
tetrahydrodibenzofuran-2-yloxy) dodecanoic acid, M.P. 
65-66 (from pentane); 

from 2.5 g. (6 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan - 2 - yloxy) - tetradecanoic acid ethyl ester: 
2-(6,7,8,9-tetrahydrodibenzofuran - 2 - yloxy) - tetra 
decanoic acid, M.P. 52.5-55 (from hexane); 

from 2.8 g. (6 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan - 2 - yloxy) - hexadecanoic acid ethyl ester: 
2 - (6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy)- 
hexadecanoic acid, M.P. 55-56 (from hexane); 

from 1.0 g. (3 mMol) of 2 - (6,7,8,9 - tetrahydrodibenzo 
furan - 2-yloxy) - cyclopentaneacetic acid ethyl ester: 
2-(6,7,8,9-tetrahydrodibenzofuran - 2 - yloxy)-cyclo 
pentaneacetic acid, M.P. 103-104 (from hexane); 

from 1.7 g. (5 mMol) of 2 - (6,7,8,9 - tetrahydrodibenzo 
furan - 2 - yloxy) - cyclohexaneacetic acid ethyl ester: 
2 - (6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy)- 
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cyclohexaneacetic acid, M.P. 133-134 (from meth 
anol/water); 

from 1.51 g. (5 mMol) of 2 - (6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy) - butyric acid ethyl ester: 2, (6,7,8,9- 
tetrahydrodibenzofuran - 2 - yloxy) - butyric acid, M.P. 
95.5-97. 

Example 13 

In a round-bottomed flask fitted with reflux condenser, 
5.7 g. (16 mMol) of 2-(6,7,8,9-tetrahydrodibenzofuran 
2-yloxy)-octanoic acid ethyl ester are refluxed in a solu 
tion of 2.0 g. (35 mMol) of potassium hydroxide in 50 
ml. of methanol and 5 ml. of water for 3 hours. After 
cooling, the reaction mixture is concentrated in vacuo, the 
residue distributed between dilute hydrochloric acid and 
ether, and extracted with ether. The combined ether 
solutions are washed until neutral with water, dried over 
magnesium sulphate, and again concentrated by evapora 
tion, whereby crude 2-(6,7,8,9-tetrahydrodibenzofuran-3- 
yloxy)-octanoic acid remains behind as yellow oil. After 
crystallization twice from hexane is obtained pure 2-(6,7,8, 
9-tetrahydrodibenzofuran-3-yloxy)-octanoic acid in the 
form of pale yellow crystals, M.P. 78-79. 

Analogously are obtained: 
from 3.1 g (10.7 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

furan-3-yloxy)-propionic acid ethyl ester: 2-(6,7,8,9- 
tetrahydrodibenzofuran-3-yloxy)-propionic acid, M.P. 
144 (from benzene/hexane); 

from 2.1 g. (7 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-butyric acid ethyl ester: 2-(6,7,8,9-tetra 
hydrodibenzofuran-3-yloxy)-butyric acid, M.P. 106 
107 (from hexane); 

from 2.4 g. (8 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-2-methylpropionic acid ethyl ester: 2 
6,7,8,9 - tetrahydrodibenzofuran - 3-yloxy)-2-methyl 
propionic acid, M.P. 78-80 (from hexane); 

from 3.9 g. (11.3 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-isoheptanoic acid ethyl ester: 2-(6,7,8, 
9-tetrahydrodibenzofuran - 3-yloxy)-isoheptanoic acid, 
M.P. 104-105 (from hexane); 

from 6.0 g. (14.5 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-dodecanoic acid ethyl ester: 2-(6,7,8,9- 
tetrahydrodibenzofuran-3-yloxy)-dodecanoic acid, M.P. 
87-87.5 (from hexane); 

from 5.6 g. (12.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-hexadecanoic acid ethyl ester: 2-(6,7, 
8,9-tetrahydrodibenzofuran - 3-yloxy) - hexadecanoic 
acid, M.P. 77.5-78.5' (from methanol/water); 

from 2.8 g. (7.8 mMol) of c-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-cyclohexaneacetic acid ethyl ester: a 
(6,7,8,9-tetrahydrodibenzofuran - 3 - yloxy) - cyclo 
hexaneacetic acid, M.P. 118-120' (from hexane). 

Example 14 

In a round-bottomed flask provided with a reflux con 
denser, 1.4 g. (3.73 mMol) of 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-ylthio)-octanoic acid ethyl ester are refluxed 
in a solution of 0.414 g. (7.4 mMol) of potassium hy 
droxide in 20 ml. of methanol and 1 ml. of water for 
5% hours. After cooling, the reaction mixture is con 
centrated in vacuo, the residue distributed between water 
and ether, the aqueous phase acidified with 2-n. hydro 
chloric acid, and extracted with ether. The combined 
ether solutions are washed with water until neutral, dried 
over magnesium sulphate and again concentrated by 
evaporation. Thus obtained is crude 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-ylthio)-octanoic acid as colorless oil. 
From hexane crystallizes pure 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-ylthio)-octanoic acid in the form of white 
crystals, M.P. 92-93. 

Analogously are obtained: 

from 1.6 g. (5.2 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-propionic acid ethyl ester: 2-(6,7,8,9- 
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26 
tetrahydrodibenzofuran-2-ylthio)-propionic acid, M.P. 
95 (from hexane); 

from 2.7 g. (8.47 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-2-methylpropionic acid ethyl ester: 2 
(6,7,8,9 - tetrahydrodibenzofuran - 2-ylthio)-2-methyl 
propionic acid, M.P. 146-147 (from ether/hexane); 

from 2.1 g. (5.8 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-isoheptanoic acid ethyl ester: 2-(6,7,8, 
9-tetrahydrodibenzofuran-2-ylthio)-isoheptanoic acid, 
M.P. 71.5-73 (from hexane); 

from 0.8 g. (1.645 mMol) of 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-ylthio)-hexadecanoic acid ethyl ester: 2 
(6,7,8,9-tetrahydrodibenzofuran - 2 - ylthio)-hexadec 
anoic acid, M.P. 72-74 (from pentane). 

Example 15 
In a round-bottomed flask fitted with reflux condenser, 

6.35 g. (17 mMol) of 2-(6,7,8,9-tetrahydrodibenzofuran 
3-ylthio)-octanoic acid ethyl ester are refluxed in a solu 
tion of 2.6 g. (4.6 mMol) of potassium hydroxide in 60 
ml. of ethanol and 6 ml. of water for 4 hours. After 
cooling, the reaction mixture is concentrated in vacuo, 
the oily residue suspended in water, the suspension acidi 
fied with dilute hydrochloric acid, and repeatedly ex 
tracted with ether. The ether extracts are washed with 
water until neutral, dried over magnesium sulphate, and 
again concentrated by evaporation. By crystallization of 
the oily residue from hexane is obtained 2-(6,7,8,9-tetra 
hydrodibenzofuran-3-ylthio)-octanoic acid in the form of 
white crystals, M.P. 62-63. 

Analogously are obtained: 

from 2.1 g. (6.9 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-propionic acid ethyl ester: 2-(6,7,8,9- 
tetrahydrodibenzofuran-3-ylthio)-propionic acid, M.P. 
133-134 (from methanol/water); 

from 5.45 g. (12.7 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zofuran-3-ylthio)-dodecanoic acid ethyl ester: 2-(6,7, 
8,9-tetrahydrodibenzofuran-3-ylthio)-dodecanoic acid, 
M.P. 73.5-74.5 (from hexane); 

from 3.6 g. (7.4 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-hexadecanoic acid ethyl ester: 2-(6,7,8- 
9-tetrahydrodibenzofuran-3-ylthio)-hexadecanoic acid, 
M.P. 69-70 (from methanol). 

Example 16 

To a solution of 2.1 g. (5.607 mMol) of 2-(6,7,8,9- 
tetrahydrodibenzothiophen-2-yloxy)-octanoic acid ethyl 
ester in 25 ml. of methanol is added a solution of 0.65 
g. (9.96 m Mol) of potassium hydroxide (86%) in 5 ml. 
of water. The mixture is refluxed for 1/2 hours, and is 
then concentrated in vacuo. The residue is distributed 
between dilute hydrochloric acid and ether, and the 
crude precipitated carboxylic acid extracted with ether. 
The ether extract, washed until neutral with water, is 
dried over sodium sulphate, and concentrated in vacuo. 
After recrystallization of the crude product from methyl 
ene chloride/hexane is obtained 2-(6,7,8,9-tetrahydrodi 
benzothiophen-2-yloxy)-octanoic acid, M.P. 90-91. 

Analogously are obtained: 

from 1.92 g. (4.46 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-2-yloxy-dodecanoic acid ethyl ester: 2-(6, 
7,8,9 - tetrahydrodibenzothiophen-2-yloxy)-dodecanoic 
acid, M.P. 74-76 (from methylene chloride/hexane); 

from 2.56 g. (8.42 mMol) of 2-(6,7,8,9-tetrahydrodiben 
Zothiophen-2-yloxy)-propionic acid ethyl ester: 2-(6,7, 
8,9-tetrahydrodibenzothiophen - 2 - yloxy)-propionic 
acid, M.P. 156-157 (from methylene chloride/hexane; 

from 1.76 g. (5.53 mMol) of 2-(6,7,8,9-tetrahydrodiben 
Zothiophen - 2 - yloxy)-2-methylpropionic acid ethyl 
ester: 2 - (6,7,8,9-tetrahydrodibenzothiophen-2-yloxy)- 
2-methylpropionic acid, M.P. 121-122 (from meth 
ylene chloride /hexane); 
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from 1.80 g. (5.42 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-2-yloxy)-3-methylbutyric acid ethyl ester: 
2-(6,7,8,9 - tetrahydrodibenzothiophen - 2 - yloxy)-3- 
methylbutyric acid, M.P. 91-93 (from methylene chlo 
ride/hexane); 

from 1.94 g. (3.99 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-2-yloxy)-hexadecanoic acid ethyl ester: 2 
(6,7,8,9-tetrahydrodibenzothiophen - 2 - yloxy)-hexa 
decanoic acid, M.P. 89-91 (from methanol). 

Example 17 
Analogously to Example 16 are obtained: 

from 3.10 g. (8.28 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-3-yloxy)-octanoic acid ethyl ester: 2-(6,7- 
8,9-tetrahydrodibenzothiophen-3-yloxy)-octanoic acid, 
M.P. 106-107 (hexane); 

from 3.04 g. (10.0 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-3-yloxy)-propionic acid ethyl ester: 2-(6,7, 
8-9-tetrahydrodibenzothiophen-3-yloxy)-propionic acid, 
M.P. 146-147 (hexane); 

from 2.43 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-3-yloxy)-hexadecanoic acid ethyl ester: 2 
(6,7,8,9-tetrahydrodibenzothiophen - 3 - yloxy)-hexa 
decanoic acid, M.P. 71-72 (hexane). 

Example 18 
An amount of 1.0 g. (3.12 mMol) of 2-(6,7,8,9-tetra 

hydrodibenzothiophen-2-ylthio)-propionic acid ethyl ester 
is dissolved in 20 ml. of methanol; to the solution are 
added 0.75 g. of potassium hydroxide and 2 ml. of water, 
and the whole is refluxed, whilst nitrogen is fed in, for 
1% hours. After cooling, the reaction mixture is con 
centrated in vacuo, and the residue distributed between 
dilute hydrochloric acid and ether. The ether phase is 
separated, washed with water until neutral, dried over 
sodium sulphate, and concentrated by evaporation. The 
thereby obtained crude acid is recrystallized from methyl 
ene chloride/hexane. Thus obtained is 2-(6,7,8,9-tetra 
hydrodibenzothiophen - 2 - ylthio)-propionic acid, M.P. 
106-107. 
Analogously are obtained: 

from 2.15 g. (5.51 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-2-ylthio)-octanoic acid ethyl ester: 2-(6,7, 
8,9-dibenzothiophen - 2 - ylthio)-octanoic acid, M.P. 
91-92 (from hexane); 

from 1.65 g. (3.70 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-2-ylthio)-dodecanoic acid ethyl ester: 2-(6, 
7,8,9 - tetrahydrodibenzothiophen - 2 - ylthio)-dodec 
anoic acid, M.P. 57-58 (hexane); 

from 1.92 g. (3.83 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen - 2 - ylthio)-hexadecanoic acid ethyl ester: 
2-(6,7,8,9-tetrahydrodibenzothiophen - 2 - ylthio)-hex 
adecanoic acid, M.P. 68-70 (hexane); 

from 1.20 g. (3.07 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-3-ylthio)-octanoic acid ethyl ester: 2-(6,7, 
8,9-tetrahydrodibenzothiophen-3-ylthio)-octanoic acid 
as oil, n20: 1.5848; 

from 3.20 g. (7.17 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen - 3 - ylthio)-dodecanoic acid ethyl ester: 
2-(6,7,8,9-tetrahydrodibenzothiophen - 3 - ylthio) do 
decanoic acid as oil, n20: 1.5718. 
Purification of the two last-mentioned non-crystallizing 

acids can be performed by chromatography on silica gel, 
Merck 0.05-0.2 mm, elution with benzene and benzene/ 
glacial acetic acid (49:1). 

Example 19 
In a round-bottomed flask fitted with reflux condenser, 

3.15 g. (10 mMol) of 2-(6,7,8,9-tetrahydrodibenzofuran 
2-yloxy)-heptaneamide are refluxed in a solution of 3 g. 
(50 mMol) of potassium hydroxide in 70 ml of ethanol 
and 7 ml. of water for 20 hours. After cooling, the reac 
tion mixture is acidified with 2-n. hydrochloric acid, the 
ethanol evaporated off in vacuo, the aqueous phase re 
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maining behind extracted with ether, and the ether solu 
tion washed twice with water. After drying with sodium 
sulphate, the ether phase is evaporated off. The crude 
2-(6,7,8,9-tetrahydrodibenzofuran - 2 - yloxy)-heptanoic 
acid remaining behind is recrystallized twice from metha 
nol/water. M.P. of the pure acid=123-124. 

Analogously are obtained: 
from 3.28 g. (10 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

furan-2-yloxy)-octaneamide: 2 - (6,7,8,9-tetrahydrodi 
benzofuran - 2 - yloxy)-octanoic acid, M.P. 99-100 
(from hexane); 

from 3.44 g. of 2-(6,7,8,9-tetrahydrodibenzofuran-3-yl 
thio)-octaneamide: 2-(6,7,8,9-tetrahydrodibenzofuran 
3-ylthio)-octanoic acid, M.P. 62-63 (from hexane). 

Example 20 

An amount of 1.60 g. (4.60 mMol) of 2-(6,7,8,9-tetra 
hydrodibenzothiophen - 2 - ylthio)-heptaneamide is dis 
solved in 40 ml. of ethanol; to this solution is then added 
a solution of 2.3 g. (41 mMol) of potassium hydroxide in 
40 ml. of water, and the reaction mixture refluxed for 45 
hours. After the ethanol has been evaporated off in vacuo, 
the residue is distributed between 1-n. hydrochloric acid 
and ether. The ether phase, after being separated, washed 
with water and dried over sodium sulphate, is concen 
trated by evaporation, and the crude product recrystallized 
from hexane. Thus obtained is 2-(6,7,8,9-tetrahydrodiben 
zothiophen-2-ylthio)-heptanoic acid, M.P. 101. 

Analogously are obtained 
from 1.38 g. (4.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

thiophen - 2 - yloxy) octaneamide: 2-(6,7,8,9-tetrahy 
drodibenzothiophen - 2 - yloxy)-octanoic acid, M.P. 
90-91 (from hexane); 

from 1.38 g. (4.0 mMoI) of 2-(6,7,8,9-tetrahydrodibenzo 
thiophen - 3 - yloxy)-octaneamide: 2-(6,7,8,9-tetrahy 
drodibenzothiophen-3-yloxy)-octanoic acid, M.P. 106 
107 (from hexane). 

Example 21 
In a round-bottomed flask fitted with reflux condenser 

and stirrer, 2.4 g. (7 mMol) of 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-octaneamide are refluxed in a mix 
ture of 30 ml. of 6-in. hydrochloric acid and 50 ml. of 
glacial acetic acid for 5 hours. After cooling, the reaction 
mixture is concentrated in vacuo, and the residue remain 
ing taken up in ether. The ethereal solution is firstly 
washed with water; it is then extracted with 2-n. sodium 
hydroxide solution, the alkaline extract separated, and 
washed with ether. 
The alkaline solution is then acidified with conc. hydro 

chloric acid (pH=1) and the precipitating oil taken up 
in ether. The thus obtained ethereal solution is washed 
with Water until neutral, dried over magnesium sulphate, 
and concentrated in vacuo, whereby crude 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-yloxy)-octanoic acid is obtained as a 
yellow oil. After recrystallization twice from hexane, the 
pure acid is obtained in the form of white crystals, M.P. 
99-100°. 

Example 22 

In a round-bottomed flask fitted with reflux condenser, 
0.3 g. (1 mMol) of 2-(6,7,8,9-tetrahydrodibenzofuran-2- 
yloxy)-heptanoic acid nitrile are refluxed in a solution of 
0.3 g (5 mMol) of potassium hydroxide in 20 ml. of 
ethanol and 2 ml. of water for 20 hours. After cooling, 
the reaction solution is acidified with 2-n. hydrochloric 
acid, the ethanol evaporated off in vacuo, the aqueous 
phase remaining behind extracted with ether, and the ether 
solution washed twice with water. After being dried with 
Sodium Sulphate, the ether phase is concentrated by 
evaporation. The crude 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-heptanoic acid remaining behind is re 
crystallized from methanol/water, whereby the pure acid, 
M.P. 123-124, is obtained. 
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Analogously are obtained 
from 3.12 g. (10 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

furan-2-yloxy)-octanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-yloxy)-octanoic acid, M.P. 99 
100 (from hexane); 

from 3.12 g. (10 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-octanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran-3-yloxy)-octanoic acid, M.P. 78-79 
(from hexane); 

from 3.28 g. (10 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-octanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-ylthio)-octanoic acid, M.P. 86.5- 
88 (from hexane); 

from 3.28 g. (10 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-octanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran-3-ylthio)-octanoic acid, M.P. 62 
63 (from hexane). 
The 2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)-hepta 

noic acid nitrile used as starting material can be produced 
as follows: 

(a) In a round-bottomed flask provided with reflux 
condenser, dropping funnel, stirrer, gas-inlet tube, and 
drying tube containing potassium hydroxide, 3.76 g. (20 
mMol) of 6,7,8,9-tetrahydrodibenzofuran-2-ol are added, 
under nitrogen, to a solution of 0.46 g. (20 mMol) of 
sodium in 30 ml. of absolute ethanol. To the thus obtained 
solution of sodium-6,7,8,9-tetrahydrodibenzofuran-2-olate 
are added dropwise, with stirring, 3.8 g. (20 mMol) of 
2-bromoheptanoic acid nitrile, and refluxing is performed 
for 3 hours. After cooling, the reaction mixture is con 
centrated in vacuo, and the residue distributed between 
water and ether. After being washed with water until the 
pH-value is 7 and dried with magnesium sulphate, the ether 
solution is concentrated by evaporation, whereby 6.0 g. of 
a brown oil are obtained. The crude 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy) heptanoic acid nitrile, which is still 
mainly contaminated with 6,7,8,9-tetrahydrodibenzofuran 
2-ol, is purified by column chromatography (neutral silica 
gel 0.05-0.2 mm., Merck, elution with benzene). The 
benzene fractions containing the desired nitrile are com 
bined and concentrated by evaporation. After drying under 
high vacuum is obtained pure 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-heptanoic acid nitrile, a yellow oil, 
n20: 1.5395. 

Analogously are obtained 

from 15.1 g. (80 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 16.32 g. (80 mMol) of 2-bromooctanoic 
acid nitrile: 2-(6,7,8,9-tetrahydrodibenzofuran - 2 
yloxy)-octanoic acid nitrile, n23: 1.5355; 

from 7.52 g. (40 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 8.16 g. (40 mMol) of 2-bromooctanoic 
acid nitrile: 2 - (6,7,8,9-tetrahydrodibenzofuran-3- 
yloxy)-octanoic acid nitrile, n20: 1.5366; 

from 6.92. g. (33.8 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-thiol and 6.9 g. (33.8 mMol) of 2-bromo 
octanoic acid nitrile: 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-octanoic acid nitrile, n20: 1.5645; 

from 4.08 g. (20 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 4.1 g. (20 mMol) of 2-bromooctanoic 
acid nitrile: 2-(6,7,8,9-tetrahydrodibenzofuran - 3 
ylthio)-octanoic acid nitrile, n20: 1.5704. 

Example 23 
To 3.28 g. (10 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

thiophen-2-yloxy)-octanoic acid nitrile in 70 ml. of ethanol 
is added a solution of 5.0 g. (89 mMol) of potassium 
hydroxide in 15 ml. of water, and the mixture is refluxed 
for 24 hours. The ethanol is then evaporated off in vacuo, 
the residue acidified with 2-n. hydrochloric acid, and ex 
tracted with ether. The extract, washed with water until 
neutral and dried over sodium sulphate, is concentrated 
in vacuo. The crude hydrolysis product remaining behind 
is recrystallized from hexane. Thus obtained is 2-(6,7,8,9- 
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30 
tetrahydrodibenzothiophen-2-yloxy)-octanoic acid, M.P. 
90-91. 

Analogously are obtained 
from 3.28 g. (10.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

thiophen-3-yloxy)-octanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzothiophen-3-yloxy)-octanoic acid, M.P. 
105-107 (from hexane); 

from 3.30 g. (10.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-2-ylthio)-heptanoic acid nitrile: 2-(6,7,8,9- 
tetrahydrodibenzothiophen-2-ylthioheptanoic acid, M.P. 
101 (from hexane); 

from 3.44 g. (10.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-3-ylthio)-octanoic acid nitrile: 2-(6,7,8,9- 
tetrahydrodibenzothiophen-3-ylthio)-octanoic acid in 
the form of oil, n20: 1.5848; after chromatographic 
purification on silica gel, eluting with benzene and 
benzene/glacial acetic acid (49:1). 
The 2 - (6,7,8,9-tetrahydrodibenzothiophen-2-yloxy)- 

octanoic acid nitrile used as starting material can be pro 
duced as follows: 

(a) To a solution of 1.47 g. (63.7 mMol) of sodium in 
120 ml. of absolute ethanol are added 13.0 g. (63.7 mMol) 
of 6,7,8,9-tetrahydrodibenzothiophen-2-ol. With stirring 
and whilst nitrogen is being introduced, 13.0 g. (63.7 
mMol) of 2-bromooctanoic acid nitrile in 50 ml. of ab 
solute ethanol are quickly added dropwise. The reaction 
mixture is refluxed for 5 hours, and then concentrated in 
vacuo. The residue is taken up in water and then extracted 
with ether. The ether phase is washed with water until 
neutral, dried over sodium sulphate, and concentrated in 
vacuo. To effect purification, the crude product is chromat 
ographed on silica gel, Merck 0.05-0.2 mm., elution with 
benzene/hexane (2:1). Thus obtained is 2-(6,7,8,9-tetra 
hydrodibenzothiophen-2-yloxy)-octanoic acid nitrile as a 
slightly yellow colored oil, n20°: 1.5657. 

Analogously is obtained 
from 6.13 g (30.0 mMol) of 6,7,8,9-tetrahydrodibenzo 

thiophen-3-ol and 6.13 g. (30.0 mMol) of 2-bromo 
octanoic acid nitrile: 2-(6,7,8,9-tetrahydrodibenzothio 
phen-2-yloxy)-octanoic acid nitrile, n20: 1.5657; 

from 2.20 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-2-thiol and 1.90 g. (10.0 mMol) of 2-bromo 
heptanoic acid nitrile: 2 - (6,7,8,9-tetrahydrodibenzo 
thiophen-2-ylthio)-heptanoic acid nitrile, no?0: 1.6017; 

from 2.20 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-3-thiol and 2.04 g. (10.0 mMol) of 2-bromo 
octanoic acid nitrile: 2-(6,7,8,9-tetrahydrodibenzothio 
phen-3-ylthio)-octanoic acid mitrile, n20: 1.5972. 

Example 24 
A solution of 3.11 g. (10.0 mMol) of 2-(6,7,8,9-tetra 

hydrodibenzofuran - 2 - yloxy)-octanoic acid nitrile in 50 
ml. of absolute chloroform and 5 ml. of absolute ethanol 
is saturated at 0° to 5 with dry hydrogen chloride gas; 
the solution is then stirred for 20 hours at room tempera 
ture, and subsequently concentrated in vacuo at 30°. The 
crude 2 - (6,7,8,9-tetrahydrodibenzofuran-2-yloxy)-octa 
noic acid imidoethyl ester hydrochloride is refluxed with 
a solution of 2.0 g. (ca. 30 mMol) of potassium hydrox 
ide in 40 ml. of ethanol and 5 ml. of water for 24 hours. 
The reaction mixture is firstly concentrated by evapora 
tion; water is then added, and the residual ethanol evapo 
rated off in vacuo. The obtained alkaline-aqueous solu 
tion is shaken with ether, and then acidified with 2-n. hy 
drochloric acid. The precipitated crude acid is taken up in 
ether, the ether solution washed with water, dried over 
magnesium sulphate, and concentrated by evaporation. 
By crystallization of the residue from hexane is obtained 
2 - (6,7,8,9 - tetrahydrodibenzofuran - 2-yloxy)-octanoic 
acid, M.P. 99-100. 

Example 25 
In a round-bottomed flask fitted with reflux condenser 

and stirrer, 4.0 g. (9.3 mMol) of 2-(6,7,8,9-tetrahydrodi 
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benzofuran-2-yloxy)-2-hexylmalonic acid diethyl ester are 
refluxed in a mixture of 10 ml. of 5-n. sulphuric acid and 
50 ml. of glacial acetic acid for 20 hours. After cooling, 
the reaction mixture is concentrated in vacuo, and the 
oily residue remaining is distributed between ether and 
water. After the ether phase has been separated, it is first 
washed with water and then extracted with 100 ml of 2% 
potassium hydroxide solution. 
The alkaline solution is acidified with concentrated hy 

drochloric acid (pH =1), and the thereby precipitating oil 
taken up in ether. The thus obtained ethereal solution 
is washed with water until neutral, dried with magnesium 
sulphate, and concentrated in vacuo, whereby crude 2-(6, 
7,8,9 - tetrahydrodibenzofuran-2-yloxy)-octanoic acid is 
obtained as yellow oil. After recrystallization twice from 
hexane is obtained the pure acid in the form of white 
crystals, M.P. 99-100°. 

Analogously are obtained 
from 1.80 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

furan-2-yloxy)-2-methylmalonic acid diethyl ester: 2 
(6,7,8,9 - tetrahydrodibenzofuran - 2-yloxy)-propionic 
acid, M.P. 128-129 (from methanol/water); 

from 2.71 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-2-tetradecylmalonic acid diethyl ester: 
2 - (6,7,8,9-tetrahydrodibenzofuran-2-yloxy)-hexadeca 
noic acid, M.P. 55-56 (from hexane); 

from 0.8 g. (2.2 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-2-methylmalonic acid diethyl ester: 2 
(6,7,8,9 - tetrahydrodibenzofuran - 3-yloxy)-propionic 
acid, M.P. 144 (from benzene/hexane); 

from 1.0 g. (2.33 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-2-hexylmalonic acid diethyl ester: 2-(6, 
7,8,9 - tetrahydrodibenzofuran-3-yloxy)-octanoic acid, 
M.P. 78-79 (from hexane); 

from 2.16 g. (6 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-2-tetradecylmalonic acid diethyl ester: 
2 - (6,7,8,9-tetrahydrodibenzofuran-3-yloxy)-hexadeca 
noic acid, M.P. 77.5-78.5' (from methanol/water); 

from 1.34 g. (3.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-2-hexylmalonic acid diethyl ester: 2-(6, 
7,8,9 - tetrahydrodibenzofuran-2-ylthio)-octanoic acid, 
M.P. 92-93 (from hexane); 

from 2.26 g. (6.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-2-methylmalonic acid diethyl ester: 2 
(6,7,8,9 - tetrahydrodibenzofuran - 3-ylthio)-propionic 
acid, M.P. 133-134 (from methanol/water); 

from 3.57 g. (8.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-2-hexylmalonic acid diethyl ester: 2-(6, 
7,8,9 - tetrahydrodibenzofuran-3-ylthio)-octanoic acid, 
M.P. 62-63 (from hexane); 

from 3.02 g. (6.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-2-decylmalonic acid diethyl ester: 2-(6, 
7,8,9 - tetrahydrodibenzofuran - 3-ylthio)-dodecanoic 
acid, M.P. 73.5-74.5 (from hexane); 

from 3.35 g. (6.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-2-tetradecylmalonic acid diethyl ester: 
2-(6,7,8,9-tetrahydrodibenzofuran-3-ylthio)-hexadeca 
noic acid, M.P. 69-70 (from methanol). 
The 2 - bromo - 2-(6,7,8,9-tetrahydrodibenzofuran-2- 

yloxy)-2-hexylmalonic acid diethyl ester used as starting 
material can be produced, starting with 2-hexylmalonic 
acid diethyl ester, as follows: 

(a) From 152.7 g (0.6 mol) of 2-hexylmalonic acid 
diethyl ester is obtained, by bromination with 96.0 g. (1.2 
mol) of bromine: 2-bromo-2-hexylmalonic acid diethyl 
ester as colorless oil, B.P.3-107.5-108; no.20: 14552. 

Produced analogously are 2-bromo-2-methylmalonic 
acid diethyl ester; 2-bromo-2-decylmalonic acid diethyl 
ester; and 2-bromo-2-tetradecylmalonic acid diethyl ester. 

(b) In a round-bottomed flask fitted with reflux con 
denser, dropping funnel, stirrer, gas-inlet tube, and drying 
tube containing potassium hydroxide, 18.83 g (0.1 mol) 
of 6,7,8,9-tetrahydrodibenzofuran-2-ol are added, under 
nitrogen, to a solution of 2.3 g (0.1 mol) of sodium in 
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200 m. of absolute ethanol. To the thus obtained light 
brown solution of sodium phenolate are added dropwise, 
with stirring, 32.3 g (0.1 mol) of 2 - bromo - 2 - hexyl 
malonic acid diethyl ester, and refluxing is carried out 
for 12 hours. After cooling, the precipitated sodium bro 
mide is filtered off under suction, and the filtrate is con 
centrated in vacuo. The thus obtained oily brown residue 
is taken up in ether, the ethereal solution washed with 
water until neutral, dried with magnesium sulphate, and 
again concentrated by evaporation, whereby a yellow oil 
is obtained. This oil is purified by column chromatog 
raphy (silica gel 0.05-0.2 mm., Merck, elution with ben 
zene). The fractions containing the desired ester are com 
bined and concentrated by evaporation. After drying un 
der high vacuum is obtained pure 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-2-hexylmalonic acid diethyl ester 
as a pale yellow oil; m: 1.5114. 

Analogously are obtained: 
from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 

furan-2-ol and 2.53 g. (10.0 mMol) of 2-bromo-2- 
methylmalonic acid diethyl ester: 2-(6,7,8,9 - tetrahy 
drodibenzofuran-2-yloxy) - 2 - methylmalonic acid di 
ethyl ester; n20: 1.5285; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-ol and 4.35 g. (10.0 mMol) of 2-bromo-2- 
tetradecylamalonic acid diethyl ester: 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-yloxy)-2 - tetradecylmalonic acid 
diethyl ester; n20: 1.5033; V 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 2.53 g (10.0 mMol) of 2-bromo-2- 
methylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahy 
drodibenzofuran-3-yloxy)-2-methylmalonic acid diethyl 
ester; n20: 1.5310; 

from 3.76 g. (20.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 6.46 g. (20.0 mMol) of 2-bromo-2- 
hexylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzofuran-3-yloxy) - 2 - hexylmalonic acid diethyl 
ester; n20: 1.5181; 

from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 4.35 g. (10.0 mMol) of 2-bromo-2- 
tetradecylmalonic acid diethyl ester: 2-(6,7,8,9-tetra 
hydrodibenzofuran-3-yloxy)-2 - tetradecylmalonic acid 
diethyl ester; n20: 1.5053; 

from 1.02 g. (5.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-thiol and 1.61 g. (5.0 mMol) of 2-bromo-2- 
hexylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-ylthio) - 2 - hexylmalonic acid diethyl 
ester; n20: 1.5359; 

from 2.04 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 2.53 g (10.0 mMol) of 2-bromo-2- 
methylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzofuran-3-ylthio) - 2 - methylmalonic acid diethyl 
ester; n20: 1.5592; 

from 2.04 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 3.22 g. (10.0 mMol) of 2-bromo-2- 
hexylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzofuran-3-ylthio)-2-hexylmalonic acid diethyl 
ester; n20: 1.5412; 

from 2.04 g. (10 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 3.79 g. (10 mMol) of 2-bromo-2- 
decylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzofuran-3-ylthio) - 2 - decylmalonic acid diethyl 
ester; 

from 2.04 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 4.35 g. (10.0 mMol) of 2-bromo-2- 
tetradecylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahy 
drodibenzofuran-3-ylthio)-2-tetradecylmalonic acid di. 
ethyl ester; n0: 1.5240. 

Example 26 
In a round-bottomed flask fitted with reflux condenser 

and stirrer, 3.0 g. (6.9 mMol) of 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-2-hexylmalonic acid diethyl ester 
are refluxed in 30 ml. of 1-n. sodium hydroxide solution 
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for 20 hours. After cooling, the reaction mixture is acidi 
fied with 1-n. hydrochloric acid, and extracted with ether. 
The ethereal solution is washed with water until neutral, 
dried over magnesium sulphate, and concentrated by 
evaporation. 
From the thus obtained oily residue is derived the 

desired 2-(6,7,8,9-tetrahydrodibenzofuran - 2 - yloxy)- 
octanoic acid by crystallization from hexane. The pure 
(6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy) - octanoic 
acid melts at 99-100. 

Example 27 
To a solution of 1.34 g. (3.0 mMol) of 2-(6,7,8,9- 

tetrahydrodibenzothiophen-2-yloxy)-2-hexylmalonic acid 
diethyl ester in 15 ml. of glacial acetic acid are added 3 
ml. of 5-n, sulphuric acid, and the whole is then refluxed 
for 24 hours in a nitrogen atmosphere. The reaction mix 
ture is afterwards concentrated in vacuo, and the oily 
residue distributed between water and ether. After wash 
ing of the ether phase with water, drying over sodium 
sulphate, and concentration in vacuo, a brown colored 
oil is obtained, which is subsequently purified by column 
chromatography on silica gel, Merck elution with ben 
zene and benzene/glacial acetic acid (20:1). The frac 
tions containing the desired product are combined and 
recrystallized from hexane. Thus obtained is 2-(6,7,8,9. 
tetrahydrodibenzothiophen-2-yloxy) - octanoic acid, M.P. 
90-91. 

Analogously are obtained 
from 2.68 g. (60 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

thiophen-3-yloxy)-2-hexylmalonic acid diethyl ester: 2 
(6,7,8,9-tetrahydrodibenzothiophen-3-yloxy) - octanoic 
acid, M.P. 105-106; 

from 1.30 g. (2.81 mMol) of 2-(6,7,8,9-tetrahydrodi 
benzothiophen-2-ylthio)-2-hexylmalonic acid diethyl 
ester: 2-(6,7,8,9-tetrahydrodibenzothiophen-2-ylthio)- 
octanoic acid, M.P. 91-92 (from hexane); 

from 1.85g. (4.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-3-ylthio)-2-hexylmalonic acid diethyl ester: 
2 - (6,7,8,9 - tetrahydrodibenzothiophen - 3 - ylthio)- 
octanoic acid; n°0: 1.5848, after chromatographic 
purification on silica gel, elution with benzene and ben 
zene/glacial acetic acid (49:1). 
The 2-(6,7,8,9-tetrahydrodibenzothiophen - 2 - yloxy)- 

2-hexylmalonic acid diethyl ester used as starting material 
is produced as follows: 

(a) To a solution of 0.258 g. (11.2 mMol) of sodium 
in 15 ml. of absolute ethanol are added 2.29 g. (11.2 
mMol) of 6,7,8,9-tetrahydrodibenzothiophen - 2 - ol. To 
this solution are then added dropwise, with stirring and 
while nitrogen is being fed in, 3.62 g. (11.2 mMol) of 2 
bromo-2-hexylmalonic acid diethyl ester in 15 ml. of 
absolute ethanol; the reaction mixture is subsequently re 
fluxed for 4 hours. After cooling, the ethanol is evap 
orated off in vacuo, and the residue distributed between 
water and ether. The ether phase is separated, washed 
with water, dried over magnesium sulphate, and con 
centrated by evaporation. Purification of the crude prod 
ucts is effected by column chromatography on silica gel 
elution with benzene/hexane (2:1). Thus obtained is 
2-(6,7,8,9-tetrahydrodibenzothiophen - 2-yloxy)-2-hexyl 
malonic acid diethyl ester; n0: 1.5383. 
Analogously are obtained 

from 2.04 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-3-ol and 3.23 g. (10.0 mMol) of 2-bromo-2- 
hexylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzothiophen-3-yloxy)-2-hexylmalonic acid diethyl 
ester; no: 1.5361; 

from 1.0 g. (4.54 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-2-thiol and 1.47 g. (4.54 mMol) of 2-bromo 
2-hexylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahy 
drodibenzothiophen-2-ylthio)-2-hexylmalonic acid di 
ethyl ester; n20: 1.5598; 
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from 2.20 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 

thiophene-3-thiol and 3.23 g (10.0 mMol) of 2-bromo 
2-hexylmalonic acid diethyl ester: 2-(6,7,8,9-tetrahy 
drobenzothiophen-3-ylthio)-2-hexylmalonic acid diethyl 
ester; n20: 1,5601. 

Example 28 
To 2.68 g. (6.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

thiophen-2-yloxy)-2-hexylmalonic acid diethyl ester in 20 
ml. of methanol is added a solution of 0.92 g. of potas 
sium hydroxide in 3 ml. of water. With stirring and while 
nitrogen is being fed in, the mixture is then refluxed for 
24 hours. After the solvent has been evaporated off, the 
residue is distributed between ether and 1-n. hydrochloric 
acid. The ether phase is washed with water, dried over 
sodium sulphate, and concentrated in vacuo. The thereby 
obtained crude mixture is purified by column chromatog 
raphy on silica gel elution with benzene and benzene/ 
glacial acetic acid (50:1). Thus obtained is 2-(6,7,8,9- 
tetrahydrodibenzothiophen-2-yloxy)-octanoic acid, M.P. 
90-91 (from hexane) with, in addition, a small amount 
of 2-(6,7,8,9-tetrahydrodibenzothiophen - 2 - yloxy)-2- 
hexylmalonic acid (commencing decomposition at 119). 

Example 29 
In a round-bottomed flask fitted with reflux condenser 

and stirrer, 3.0 g. (7.8 mMol) of 2-(6,7,8,9-tetrahydro 
dibenzofuran - 2 - yloxy)-2-hexylcyanoacetic acid ethyl 
ester are refluxed in a solution of 50 ml. of glacial acetic 
acid and 10 ml. of 5-n. sulphuric acid for 20 hours. After 
cooling, the reaction mixture is concentrated in vacuo, 
and the residue remaining distributed between ether and 
water. The ether phase is separated, washed with water 
until neutral, dried with magnesium sulphate, and then 
concentrated in vacuo. The thus obtained crude 2-(6,7, 
8,9-tetrahydrodibenzofuran - 2 - yloxy)-octanoic acid is 
purified by column chromatography (silica gel, 0.05-0.2 
mm., Merck, elution with benzene/glacial acetic acid 
85:15). The fractions containing the desired acid are 
combined, concentrated in vacuo, and the thus obtained 
oily residue crystallized twice from hexane, whereby pure 
2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)-octanoic acid, 
M.P. 99-100°, is obtained. 
Analogously are obtained 

from 1.15g. (3.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-2-hexylcyanoacetic acid ethyl ester: 2 
(6,7,8,9-tetrahydrodibenzofuran - 3 - yloxy)-octanoic 
acid, M.P. 78-79 (from hexane); 

from 1.20 g. (3.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-2-hexylcyanoacetic acid ethyl ester: 2 
(6,7,8,9-tetrahydrodibenzofuran - 2 - ylthio)-octanoic 
acid, M.P. 92-93 (from hexane); 

from 4.00 g. (10.0 mMol) of 2-(6,7,8,9 - tetrahydrodi 
benzofuran-3-ylthio) - 2 - hexylcyanoacetic acid ethyl 
ester: 2-(6,7,8,9-tetrahydrodibenzofuran - 3 - ylthio)- 
octanoic acid, M.P. 62-63 (from hexane). 
The 2-(6,7,8,9-tetrahydrodibenzofuran - 2 - yloxy)-2- 

hexylcyanoacetic acid ethyl ester used as starting ma 
terial can be produced as follows: 

(a) In a round-bottomed flask with reflux condenser, 
dropping funnel, stirrer, gas-inlet tube, and drying tube 
containing potassium hydroxide, 18.8 g. (0.1 mol) of 6,7, 
8,9-tetrahydrodibenzofuran - 2 - ol are added, under nitro 
gen, to a solution of 2.3 g (0.1 mol) of sodium in 80 ml. 
of absolute ethanol. To the thus obtained brown solu 
tion of sodium phenolate are added dropwise, with stir 
ring, 27.6 g. (0.1 mol) of 2-bromo-2-hexylcyanoacetic 
acid ethyl ester; the solution is then heated for one hour 
at 40, one hour at 50 and for one hour at 70°. The 
reaction mixture is then concentrated in vacuo to dry 
ness. The residue is distributed between water and ether, 
the ether phase separated, and washed with water. The 
ethereal phase is dried with magnesium sulphate and 
again concentrated in vacuo. The oily residue is purified 
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by column chromatography (silica gel 0.05–0.2 mm., 
Merck, solvent: benzene). The benzene fractions contain 
ing the desired ester are combined and concentrated by 
evaporation. Thus obtained is pure 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-2-hexylcyanoacetic acid ethyl ester 
as a hygroscopic yellow oil. 

Analogously are obtained 
from 1.88 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 

furan - 3 - ol and 2.76 g. (10.0 mMol) of 2-bromo-2- 
hexylcyanoacetic acid ethyl ester; 2 - (6,7,8,9-tetrahy 
drodibenzofuran-3-yloxy) - 2 - hexylcyanoacetic acid 
ethyl ester; n20: 1.5245; 

from 6, 12 g. (30.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2-thiol and 8.28 g. (30.0 mMol) of 2-bromo-2- 
hexylcyanoacetic acid ethyl ester: 2 - (6,7,8,9-tetrahy 
drodibenzofuran-2-ylthio) - 2 - hexylcyanoacetic acid 
ethyl ester; n20: 1.5505; 

from 6.12 g. (30.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thio and 8.28 g. (30.0 mMol) of 2-bromo-2- 
hexylcyanoacetic acid ethyl ester: 2 - (6,7,8,9-tetrahy 
drodibenzofuran-3-ylthio) - 2 - hexylcyanoacetic acid 
ethyl ester; n20: 1.5553. 

Example 30 
In a round-bottomed flask fitted with reflux condenser 

and stirrer, 2.11 g. (5 mMol) of 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-2-hexylcyanoacetic acid ethyl ester 
are refluxed in a solution of 1.0 g. of potassium hydroxide 
in 25 ml. of ethanol and 2.5 ml. of water for 20 hours. 
After cooling, the reaction mixture is concentrated in 
vacuo, the residue suspended in ca. 30 ml. of water, acidi 
fied with concentrated hydrochloric acid, and the thereby 
precipitating solid substance exhaustively extracted with 
ether, whereby only a small part goes into solution. The 
ether extracts are combined, washed with water until neu 
tral, dried over magnesium sulphate, and concentrated 
by evaporation. The thus obtained solid residue (1.6 g.) 
is purified by column chromatography (neutral silica gel, 
0.05-0.2 mm., Merck, solvent: benzene/glacial acetic acid 
85:15). The fractions containing the desired acid are 
combined and concentrated by evaporation. After recrys 
tallization twice from hexane is obtained pure 2-(6,7,8,9- 
tetrahydrodibenzofuran - 2 - yloxy)-octanoic acid, M.P. 
99-100. 

Example 31 

In a round-bottomed flask fitted with reflux condenser 
and stirrer, 1.0 g. (2.6 mMol) of 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-2-hexylcyanoacetic acid ethyl ester 
is refluxed in 20 ml. of 1-n. sodium hydroxide solution 
for 22 hours. After cooling, the reaction mixture is acidi 
fied with concentrated hydrochloric acid, and extracted 
with ether. The ethereal solutions are washed with water 
until neutral, dried over magnesium sulphate, and con 
centrated by evaporation. The thus obtained solid residue 
contains only very little 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-octanoic acid. The residue is extracted 
with hot hexane, whereby only a small part of the residue 
goes into solution. After concentration by evaporation 
of the hexane extract, the thereby obtained residue is re 
crystallized from hexane. Thus obtained is pure 2-(6,7,8,9- 
tetrahydrodibenzofuran - 2 - yloxy)-octanoic acid, M.P. 
99-100. 

Example 32 

With stirring and while nitrogen is being fed in, 2.31 g. 
(6.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzothiophen-3- 
yloxy)-2-pentylcyanoacetic acid ethyl ester are refluxed 
in a solution of 35 ml. of glacial acetic acid and 7 ml. 
of 5-n. Sulphuric acid for 48 hours. The reaction mixture 
is then concentrated by evaporation in vacuo, and the 
residue distributed between water and ether. The ether 
phase, washed with water and dried over sodium sul 
phate, is again concentrated by evaporation, and the crude 
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36 
product purified by column chromatography on silica gel 
elution with benzene/glacial acetic acid (19:1). After 

recrystallization of the pure fractions from hexane is ob 
tained 2-(6,7,8,9-tetrahydrodibenzothiophen-3-yloxy)-hep 
tanoic acid, M.P. 84-84.5. 

Analogously is obtained 
from 1.80 g. (4.51 mMol) of 2-(6,7,8,9-tetrahydrodi 

benzothiophen-2-yloxy)-2-hexylcyanoacetic acid ethyl 
ester: 2-(6,7,8,9 - tetrahydrodibenzothiophen-2-yloxy)- 
octanoic acid, M.P. 90-91 (from hexane). 
The 2-(6,7,8,9-tetrahydrodibenzothiophen-3-yloxy)-2- 

pentylcyanoacetic acid ethyl ester used as starting ma 
terial is produced as follows: 

(a) With stirring and the introduction of nitrogen, 
0.588 g. (12.25 mMol) of sodium hydride (50%, in 
mineral oil) are added to a solution of 2.50 g. (12.25 
mMol) of 6,7,8,9-tetrahydrodibenzothiophen-3-ol in 40 
ml. of absolute dimethylformamide. After the evolution 
of hydrogen has ceased, the reaction medium is heated 
for a further 5 minutes to 90; it is then cooled to room 
temperature and to it is quickly added dropwise a Solution 
of 3.21 g. (12.25 mMol) of 2-bromo-2-pentylcyanoacetic 
acid ethyl ester. The reaction mixture is refluxed for 
2% hours; it is then cooled, concentrated in vacuo, and 
the residue distributed between water and ether. The ether 
phase, washed with water and dried over sodium sulphate, 
is again concentrated by evaporation. The crude product 
remaining behind is purified by chromatography on silica 
gel elution with benzene/hexane (2:1), whereby pure 
2-(6,7,8,9 - tetrahydrodibenzothiophen-3-yloxy)-2-pentyl 
cyanoacetic acid ethyl ester, n20: 1.5504, is obtained. 

Analogously is obtained 
from 2.04 g. (10.0 mMol) of 6,7,8,9-tetrahydrodibenzo 

thiophen-2-ol and 2.62 g. (10.0 mMol) of 2-bromo-2- 
hexylcyanoacetic acid ethyl ester: 2-(6,7,8,9-tetrahydro 
dibenzothiophen-2-yloxy)-2-hexylcyanoacetic acid ethyl 
ester. 

Example 33 

An amount of 3.4 g. (9.0 mMol) of 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-yloxy)-2-hexylmalonic acid is re 
fluxed in 34 ml. of xylene for half an hour. After cooling, 
the reaction mixture is completely concentrated in vacuo. 
The thus obtained oily residue is recrystallized twice from 
hexane. Thus obtained is pure 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-octanoic acid in the form of white 
needles, M.P. 99-100°. 

Analogously are obtained 

from 1.20 g. (ca. 4.0 mMol) of 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-2-methylmalonic acid: 2-(6,7,8, 
9-tetrahydrodibenzofuran-2-yloxy)-propionic acid, M.P. 
128-129 (from methanol/water); 

from 1.45 g. (ca. 3.0 mMol) of 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-2-tetradecylmalonic acid: 2-(6, 
7,8,9-tetrahydrodibenzofuran - 2 - yloxy)-hexadecanoic 
acid, M.P. 55-56 (from hexane); 

from 2.25 g. (6.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-6-hexylmalonic acid: 2-(6,7,8,9-tetrahy 
drodibenzofuran-3-yloxy)-octanoic acid, M.P. 78-79 
(from hexan); 

from 1.95 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-2-hexylmalonic acid: 2-(6,7,8,9-tetrahy 
drodibenzofuran-2-ylthio)-octanoic acid, M.P. 92-93 
(from hexane): 

from 1.95 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-2-hexylmalonic acid: 2-(6,7,8,9-tetrahy 
drodibenzofuran-3-ylthio)-octanoic acid, M.P. 62-63' 
(from hexane); 

from 2.23 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-2-decylmalonic acid: 2-(6,7,8,9-tetrahy 
drodibenzofuran-3-ylthio)-dodecanoic acid, M.P. 73.5- 
74.5' (from hexane). 
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The 2-(6,7,8,9-tetrahydrodibenzofuran - 3 - yloxy)-2- 
hexylmalonic acid used as starting material can be ob 
tained as follows: 

(a) An amount of 4.0 g. (9.3 mMol) of 2-(6,7, 
8,9-tetrahydrodibenzofuran-2-yloxy)-2-hexylmalonic acid 
diethyl ester is refluxed in a solution of 2.5 g. of potassium 
hydroxide in 10 ml. of methanol and 1 ml. of water for 
20 hours. The reaction mixture is then diluted with 100 
ml. of water, washed twice with a little ether, the aqueous 
phase acidified with ice-cold concentrated hydrochloric 
acid, and the thereby precipitating oil extracted with 
ether. The thus obtained ethereal solution is washed with 
water until neutral, dried over magnesium sulphate, and 
carefully concentrated in vacuo. After drying in high 
vacuum is obtained crude 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-2-hexylmalonic acid, which is contaminat 
ed with a very little (ca. 2%) of 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-octanoic acid. The malonic acid 
is obtained as viscous yellow oil that does not crystallize 
and is reacted without further purification. 

In an analogous manner are obtained from the corre 
sponding diethyl esters 
2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)-2-methyl 

malonic acid, 
2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)-2-tetradecyl 

malonic acid, 
2-(6,7,8,9-tetrahydrodibenzofuran-3-yloxy)-2-hexyl 

malonic acid, 
2-(6,7,8,9-tetrahydrodibenzofuran-2-ylthio)-2-hexyl 

malonic acid, 
2-(6,7,8,9-tetrahydrodibenzofuran-3-ylthio)-2-hexyl 

malonic acid, and 
2-(6,7,8,9-tetrahydrodibenzofuran-3-ylthio)-2-decyl 

malonic acid, 
which can be further used as crude products. 

Example 34 
Analogously to Example 33 are obtained 

from 0.80 g. (ca. 2 mMol) of crude 2-(6,7,8,9-tetrahydro 
dibenzothiophen-2-ylthio)-2-hexylmalonic acid: 2-(6,7, 
8,9-tetrahydrodibenzothiophen-2-ylthio)-octanoic acid, 
M.P. 91-92 (from hexane); 

from 1.20 g. (ca. 3 mMol) of crude 2-(6,7,8,9-tetrahydro 
dibenzothiophen-3-ylthio)-2-hexylmalonic acid: 2-(6,7, 
8,9-tetrahydrodibenzothiophen-3-ylthio)-octanoic acid; 
n?0: 1.5718, after chromatographic purification on 
silica gel, elution with benzene and benzene/glacial 
acetic acid (49:1). 
The starting materials are obtained analogously to 

Example 33(a), but with only two hours' boiling, from 
0.924 g. (2.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzothio 

phen-2-ylthio)-2-hexylmalonic acid diethyl ester, or 
1,386 g. (3.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-3-ylthio)-2-hexylmalonic acid diethyl ester. 

Example 35 

An amount of 0.78 g. (ca. 2 mMol) of crude 2-(6,7, 
8,9 - tetrahydrodibenzothiophen-2-yloxy)-2-hexylmalonic 
acid is heated under nitrogen for half an hour at 150. 
The decarboxylated crude product is purified by chro 
matography on silica gel elution with benzene and ben 
zene/glacial acetic acid (19:1). After recrystallization 
of the pure fractions from hexane is obtained 2-(6,7,8,9- 
tetrahydrodibenzothiophen-2-yloxy)-octanoic acid, M.P. 
90-91°. 
From 0.78 g. (ca. 2 mMol) of crude 2-(6,7,8,9-tetra 

hydrodibenzothiophen-3-yloxy)-2-hexylmalonic acid is 
obtained, by heating to 240–250 for 5 minutes and proc 
essing as above, 2-(6,7,8,9-tetrahydrodibenzothiophen-3- 
yloxy)-octanoic acid, M.P. 106-107 (from hexane). 
The starting materials are obtained analogously to 

Example 33(a), but with only two hours' boiling, from 
0.892 g (2.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzothio 
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38 
phen-2-yloxy)-2-hexylmalonic acid diethyl ester, or 0.892 
g. (2.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzothiophen 
3-yloxy)-2-hexylmalonic acid diethyl ester. 

Example 36 
In a round-bottomed flask fitted with reflux condenser, 

stirrer, gas-inlet tube, and drying tube containing potas 
sium hydroxide are placed 100 ml. of absolute benzene, 
12.0 g. (99 mMol) of thionyl chloride and 0.5 ml, of 
dimethylformamide; to these are then added 9.4 g (28 
mMol) of 2 - (6,7,8,9-tetrahydrodibenzofuran-2-yloxy)- 
octanoic acid. After all acid is dissolved, refluxing is car 
ried out for a further 2 hours. After cooling, the clear 
yellow solution is concentrated in vacuo, and the oily 
residue remaining behind repeatedly evaporated off with 
benzene. The thus obtained crude 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-octanoic acid chloride is taken up 
in 150 ml. of abs. ether, and the thus obtained ethereal 
solution added dropwise to 500 ml. of ether saturated with 
ammonia, whereby a thick slurry is formed. Ammonia 
gas is fed into the reaction mixture for a further 3 min 
utes; stirring then proceeds for a further 10 minutes, and 
the reaction mixture is afterwards washed with water 
until neutral. The ether phase is dried with magnesium 
sulphate, and concentrated by evaporation, whereby is 
obtained in solid form crude 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-yloxy)-octaneamide. From ethanol/water 
crystallizes the pure amide, M.P. 130-131. 
Analogously to the above described procedure are 

obtained 
from 1.38 g. (3.5 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

furan-2-yloxy)-dodecanoic acid: 2-(6,7,8,9-tetrahydro 
dibenzofuran - 2 - yloxy)-dodecaneamide, M.P. 112 
112.5 (from ethanol); 

from 1.04 g. (4.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan - 2 - yloxy)-propionic acid: 2-(6,7,8,9-tetrahydro 
benzofuran-2-yloxy)-propionamide; 

from 1.57 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-heptanoic acid: 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-heptaneamide, M.P. 145-146 
(from ethanol); 

from 1.65 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-octanoic acid: 2-(6,7,8,9-tetrahydrodi 
benzofuran - 3 - yloxy)-octaneamide, M.P. 140-141 
(from ethanol); 

from 1.93 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-yloxy)-dodecanoic acid: 2-(6,7,8,9-tetrahydro 
dibenzofuran-3-yloxy)-dodecaneamide, M.P. 131.5- 
132.5 (from ethyl acetate); 

from 1.73 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-octanoic acid: 2-(6,7,8,9-tetrahydrodi 
benzofuran - 2 - ylthio)-octaneamide, M.P. 135-136 
(from ethanol); 

from 2.77 g. (8.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-octanoic acid: 2-(6,7,8,9-tetrahydrodi 
benzofuran - 3-ylthio)-octaneamide, M.P. 107.5-109 
(from ethanol/water). 

Example 37 
A solution of 3 g. (7.24 mMol) of 2-(6,7,8,9-tetrahy 

drodibenzofuran-3-yloxy)-dodecanoic acid ethyl ester in 
10 ml. of ethanol is heated with 20 g. of ammonia, at a 
maximum pressure of 45 bar, for 40 hours to 100°. After 
concentration by evaporation and recrystallization of the 
thus obtained residue is obtained pure 2-(6,7,8,9-tetra 
hydrodibenzofuran-3-yloxy)-dodecaneamide, M.P. 131.5- 
132.5°. 

Example 38 
While stirring is maintained, 1.19 g. (10.0 mMol) of 

thionyl chloride are added dropwise to a solution of 1.73 
g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzothiophen-3- 
yloxy)-octanoic acid in 25 ml. of absolute benzene and 
0.1 ml. of dimethylformamide. The reaction mixture is re 
fluxed for 1/2 hours, and subsequently concentrated in 
vacuo. Excess thionyl chloride is removed by repeated 
addition of absolute benzene, and concentration in vacuo. 
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The oily residue, crude 2-(6,7,8,9-tetrahydrodibenzothio 
phen-3-yloxy)-octanoic acid chloride, is taken up in 100 
ml. of absolute ether, and the ethereal solution saturated 
with ammonia gas. Stirring proceeds for a further 20 
minutes, and the reaction mixture is then washed with 
water. After drying of the ether phase over magnesium 
sulphate and concentration in vacuo, the crystalline crude 
product is recrystallized from acetone/hexane. Thus ob 
tained is 2-(6,7,8,9-tetrahydrodibenzothiophen-3-yloxy)- 
octaneamide, M.P. 142-143. 

Analogously are obtained 
from 1.73 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

thiophen-2-yloxy)-octanoic acid: 2-(6,7,8,9-tetrahydro 
dibenzothiophen-2-yloxy)-octaneamide, M.P. 116-117 
(from methanol); 

from 1.74 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-2-ylthio)-heptanoic acid: 2-(6,7,8,9-tetrahy 
drodibenzothiophen-2-ylthio)-heptaneamide, M.P. 150 
150.5 (from methanol); 

from 1.81 g (5.0 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zothiophen-3-ylthio)-octanoic acid: 2-(6,7,8,9-tetrahy 
drodibenzothiophen-3-ylthio)-octaneamide, M.P. 106 
109 (from methanol). 

Example 39 
In a round-bottomed flask fitted with stirrer, gas-inlet 

tube, thermometer, and drying tube containing potassium 
hydroxide, a solution of 1.1 g. (4.0 mMol) of 2-(6,7,8,9- 
tetrahydrodibenzofuran-2-yloxy)-heptanoic acid nitrile in 
40 ml. of absolute chloroform and 2 ml. of absolute meth 
anol is saturated at 5-8, with stirring, for 10 minutes 
with dry hydrogen chloride, and subsequently stirred for 
4 hours at room temperature. The reaction mixture is 
afterwards concentrated in vacuo, and the oily residue re 
maining behind heated, to remove the formed methyl 
chloride, for ca. 3 minutes in vacuo to 90'. The thus 
obtained solid residue is recrystallized twice from ethanol 
with the addition of active charcoal. In this manner is ob 
tained pure 2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)- 
heptaneamide in the form of white needles, M.P. 145 
146. 
Analogously are obtained 

from 3.11 g. (10.0 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zofuran-2-yloxy)-octanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-yloxy)-octaneamide, M.P. 130 
131 (from ethanol/water); 

from 1.21 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-propionic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-yloxy)-propionamide; 

from 1.84 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-dodecanoic acid nitrile: 2-(6,7,8,9-tet 
rahydrodibenzofuran-2-yloxy) - dodecaneamide, M.P. 
12-112.5 (from ethanol); 

from 3.11 g. (10.0 mMol) of 2-(6,7,8,9-tetrahydrodiben 
zofuran-3-yloxy)-octanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran-3-yloxy)-octaneamide, M.P., 140 
141 (from ethanol); 

from 1.84 g. (5.0 mMol) of 2-(6,7,89-tetrahydrodibenzo 
furan-3-yloxy)-dodecanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran - 3 - yloxy)-dodecaneamide, M.P. 
131.5-132.5° (from ethyl acetate); 

from 1.64 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-octanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-ylthio)-octaneamide, M.P. 135 
136 (from ethanol); 

from 1.64 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-octanoic acid nitrile: 2-(6,7,8,9-tetra 
hydrodibenzofuran-3-ylthio)-octaneamide, M.P. 107.5- 
109 (from ethanol/water). 

Example 40 
Dry hydrogen chloride gas is passed through the ice 

cold solution of 1.40 g. (4.28 mMol) of 2-(6,7,8,9-tetra 
hydrodibenzothiophen-2-yloxy)-octanoic acid nitrile in 80 
ml. of absolute chloroform and 4 ml. of absolute meth 
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40 
anol until saturation is obtained, whereby care is taken 
to prevent the temperature exceeding 5. The reaction 
mixture is allowed to stand, whilst being stirred, for a 
further 4 hours at room temperature; it is then concen 
trated in vacuo. The oily residue is heated for a further 
10 minutes to 90 in a water-jet vacuum. As frothing up 
occurs, methyl chloride is split off. The desired product is 
obtained direct in crystalline form. After recrystallization 
from methanol is obtained 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-2-yloxy)-octaneamide, M.P. 116-117 (from 
methanol). 
Analogously are obtained 

from 1.50 g. (4.58 mMol) of 2-(6,7,8,9-tetrahydrodiben 
Zothiophen-3-yloxy)-octanoic acid nitrile: 2-(6,7,8,9- 
tetrahydrodibenzothiophen-3-yloxy)-octaneamide, M.P. 
150-150.5 (from methanol); 

from 1.72 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodiben 
Zothiophen-3-ylthio) octanoic acid nitrile: 2-(6,7,8,9. 
tetrahydrodibenzothiophen-3-ylthio)-octaneamide, M.P. 
106-109 (from methanol). 

Example 41 

In a round-bottomed flask fitted with stirrer, gas-inlet 
tube, thermometer, and drying tube containing potassium 
hydroxide, a solution of 3.11 g. (10 mMol) of 2-(6,7,8,9- 
tetrahydrodibenzofuran - 2 - yloxy)-octanoic acid nitrile 
in 50 ml. of absolute chloroform and 5 ml. of absolute 
ethanol is saturated at 0-5 with dry hydrogen chloride; 
the Solution is then stirred for 20 hours at room tempera 
ture, and Subsequently concentrated at 30 in vacuo. The 
residue is taken up in 40 ml. of dioxane, 4 m. of water 
are added, and the thus obtained solution is stirred for 
3 hours at 40'. The solution is again concentrated by 
evaporation, the residue taken up in benzene, the benzene 
Solution dried over magnesium sulphate, and again con 
centrated by evaporation. After one hour's drying at 
100 and at 0.1 torr is obtained crude 2-(6,7,8,9-tetra 
hydrodibenzofuran - 2 - yloxy)-octanoic acid ethyl ester, 
which is purified by column chromatography (silica gel 
0.05-0.2 mm., Merck, solvent: benzene). The benzene 
fractions containing the desired ester are combined and 
concentrated by evaporation. After drying under high 
Vacuum is obtained pure 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-yloxy)-octanoic acid ethyl ester in the form of a 
pale yellow oil, n23: 1.5227. 
Analogously are obtained 

from 2.41 g. (10.0 mMol) of 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-yloxy)-propionitrile: 2 - (6,7,8,9 - tetra 
hydrodibenzofuran - 2 - yloxy)-propionic acid ethyl 
ester, n20: 1.5408; 

from 2.97 g. (10.0 mMol) of 2 - (6,7,8,9 - tetrahydro 
dibenzofuran - 2 - yloxy)-heptanoic acid nitrile: 2 
(6,7,8,9-tetrahydrodibenzofuran - 2-yloxy)-heptanoic 
acid ethyl ester, n20: 1.5241; 

from 3.67 g. (10.0 mMol) of 2-(6,7,8,9 - tetrahydrodi 
benzofuran - 2 - yloxy) - dodecanoic acid nitrile: 2 
(6,7,8,9 - tetrahydrodibenzofuran-2-yloxy)-dodecanoic 
acid ethyl ester, n22: 1.5133; 

from 4.23 g. (10.0 mMol) of 2 - (6,7,8,9 - tetrahydrodi 
benzofuran - 2 - yloxy) - hexadecanoic acid nitrile: 2 
(6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy)-hexa 
decanoic acid, n20: 1.5062; 

from 3.11 g. (10.0 mMol) of 2 - (6,7,8,9 - tetrahydrodi 
benzofuran - 3 - yloxy) - octanoic acid nitrile: 2 
(6,7,8,9-tetrahydrodibenzofuran-3-yloxy) - octanoic 
acid ethyl ester, n20: 1.5233; 

from 3.27 g. (10.0 mMol) of 2 - (6,7,8,9 - tetrahydrodi 
benzofuran - 2 - ylthio) - octanoic acid nitrile: 2 
(6,7,8,9 - tetrahydrodibenzofuran - 2-ylthio)-octanoic 
acid ethyl ester, n20: 1.5465; 

from 3.27 g. (10.0 mMol) of 2 - (6,7,8,9 - tetrahydrodi 
benzofuran - 3 - ylthio) - octanoic acid nitrile: 2 
(6,7,8,9 - tetrahydrodibenzofuran - 3 - ylthio)-octanoic 
acid ethyl ester, n20: 1.5517. 
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Likewise analogously is obtained from 2.97 g. (10.0 
mMol) of 2 - (6,7,8,9-tetrahydrodibenzofuran-2-yloxy)- 
heptanoic acid nitrile, using 5 ml. of absolute methanol 
instead of ethanol, 2-(6,7,8,9-tetrahydrodibenzofuran-2- 
yloxy)-heptanoic acid methyl ester, n20: 1.5320. 

Example 42 
To 3.11 g. (10.0 mMol) of 2 - (6,7,8,9 - tetrahydro 

dibenzofuran - 2 - yloxy)-octanoic acid nitrile in the 
mixture of 50 ml. of ethanol, 5 ml. of water, and 3 ml. 
of 30% aqueous hydrogen peroxide solution is added, 
at 20, 1.0 ml. of 2-n. sodium hydroxide solution. After 
the evolution of oxygen has ceased, the reaction solution 
is heated for a further 30 minutes to 50, and subsequently 
intensively concentrated in vacuo. The concentrate is dis 
tributed between chloroform and water, the chloroform 
phase washed with water, dried over potassium carbonate, 
and the solvent evaporated off. The residue is crystallized 
from ethanol/water, whereby 2 - (6,7,8,9 - tetrahydrodi 
benzofuran-2-yloxy)-octaneamide, M.P. 130-131, is ob 
tained. 

Example 43 
A solution of 1.50 g. (4.58 mMol) of 2-(6,7,8,9-tetra 

hydrodibenzothiophen-2-yloxy)-octanoic acid nitrile in 50 
ml. of absolute chloroform and 5 ml. of absolute ethanol 
is saturated at 0-5 with dry hydrogen chloride; the 
solution is then stirred for 15 hours at room temperature, 
and subsequently concentrated at 30 in vacuo. The resi 
due is taken up in 20 ml. of dioxane and 4 ml. of water, 
and the reaction mixture stirred for a further 5 hours at 
40. After concentration in vacuo, the reaction product is 
taken up in benzene, the benzene solution dried over mag 
nesium sulphate, and again concentrated by evaporation. 
Purification of the crude product is effected by chroma 
tography on silica gel elution with benzene/hexane 
(2:1), whereby is obtained 2 - (6,7,8,9 - tetrahydro 
dibenzothiophen - 2 - yloxy) octanoic acid ethyl ester; 
n20: 1.5498. 
Analogously are obtained 

from 2.62 g. (8.0 mMol) of 2 - (6,7,8,9 - tetrahydro 
dibenzothiophen - 3 - yloxy)-octanoic acid nitrile: 2 
(6,7,8,9 - tetrahydrodibenzothiophen-3-yloxy)-octanoic 
acid ethyl ester; n20: 1.5481; 

from 1.0 g. (3.04 mMol) of 2 - (6,7,8,9 - tetrahydro 
dibenzothiophen - 2 - ylthio)-heptanoic acid nitrile: 2 
(6,7,8,9 - tetrahydrodibenzothiophen - 2 - ylthio)-hep 
tanoic acid ethyl ester; n20: 1.5787; 

from 1.72 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
thiophen - 3 - ylthio)-octanoic acid nitrile: 2-(6,7,8,9- 
tetrahydrodibenzothiophen - 3 - ylthio)-octanoic acid 
ethyl ester; n20: 1.5754. 

Example 44 
To a solution of 1.1 g (11.0 mMol) of diisopropyl 

amine in 8 ml. of absolute tetrahydrofuran is added, 
under nitrogen and with stirring, butyllithium in hexane 
(5.2 ml. of a 2.12 molar solution, corresponding to 11.0 
mMol), the temperature being kept below 0. To the 
thus obtained cold basic solution are added, in small 
portions, 1.23 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydro 
dibenzofuran-2-yloxy)-acetic acid, and stirring at below 
0 is continued. After a further 15 minutes are added 
dropwise at 5, to the now yellow colored solution, 2.03 
ml. (11.5 mMol) of hexamethylphosphoric acid triamide, 
and the whole then stirred again for 15 minutes, whereby 
the color of the solution turns brown. The solution is 
cooled to 0, and 0.745 ml. (5.3 mMol) of n-hexylbro 
mide are then added, whereby the temperature rises to 
10. Stirring proceeds for a further 2 hours at room tem 
perature; the solution is afterwards acidified with 2-n. 
hydrochloric acid, 50 ml. of water are added, and the 
Solution is extracted with ether. The thus obtained 
ethereal solution is extracted with ca. 40 ml. of 0.5-in. 
sodium hydroxide solution, the alkaline extract acidified 
With hydrochloric acid, and again extracted with ether. 
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42 
After drying over magnesium sulphate, the ethereal 

solution is concentrated in vacuo. Thus obtained is a 
brown oil which contains in addition to the desired 2 
(6,7,8,9 - tetrahydrodibenzofuran-2-yloxy)-octanoic acid, 
and apart from other impurities, the 2-(6,7,8,9-tetrahy 
drodibenzofuran-2-yloxy)-acetic acid used as starting 
material. The oil is subsequently purified by column 
chromatography neutral silica gel 0.05–0.2 mm., Merck, 
solvent: benzene/glacial acetic acid (9:1). The fractions 
containing the desired acid are combined, concentrated 
by evaporation, and the thus obtained solid residue re 
crystallized twice from hexane. In this manner is ob 
tained pure 2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)- 
octanoic acid, M.P. 99-100'. 

Analogously is obtained 
from 1.23g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

furan-3-yloxy)-acetic acid and 0.745 ml. (5.3 mMol) 
of hexylbromide: 2-(6,7,8,9-tetrahydrodibenzofuran-3- 
yloxy)-octanoic acid, M.P. 78-70 (from hexane). 
The 2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)-acetic 

acid used as starting material is obtained as follows: 
(a) To a solution of 1.15 g. (50.0 mMol) of sodium 

in 20 ml. of absolute ethanol are added, under nitrogen, 
9.40 g. (50.0 mMol) of 6,7,8,9-tetrahydrodibenzofuran 
2-ol. To the solution are then added dropwise, with stir 
ring, 9.2 g (55.0 mMol) of 2-bromoacetic acid ethyl 
ester, and refluxing is carried out for 4 hours. After cool 
ing, the reaction mixture is concentrated in vacuo, and 
the residue is distributed between water and ether. The 
ether phase is washed with water, dried over magnesium 
sulphate, concentrated by evaporation, and the crude 
product remaining behind purified from a small amount 
of starting materials by column chromatography on neu 
tral silica gel (0.05-0.2 mm., Merck, solvent: benzene). 
The obtained 2-(6,7,8,9-tetrahydrodibenzofuran-2-yloxy)- 
acetic acid ethyl ester is crystallized from ethanol, M.P. 
75-76. 
Analogously is obtained 

from 3.76 g. (20.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol and 3.67 g. (22.0 mMol) of 2-bromoacetic 
acid ethyl ester: 2-(6,7,8,9-tetrahydrodibenzofuran-3- 
yloxy)-acetic acid ethyl ester, M.P. 54-55 (from 
hexane). 
(b) An amount of 8.22 g. (30.0 mMol) of 2-(6,7,8,9- 

tetrahydrodibenzofuran-2-yloxy)-acetic acid ethyl ester is 
refluxed in a solution of 3.36 g. (60.0 mMol) of potas 
sium hydroxide in 100 ml. of methanol and 10 ml. of 
water for 4 hours. After cooling, the reaction mixture is 
concentrated by evaporation, the residue distributed be 
tween dilute hydrochloric acid and ether, the ether phase 
separated, and the acid aqueous phase extracted with 
ether. The combined ether solutions are washed with 
Water until neutral, dried over magnesium sulphate, and 
concentrated by evaporation. The crude 2-(6,7,8,9-tetra 
hydrodibenzofuran-2-yloxy)-acetic acid remaining behind 
is recrystallized from ethanol, M.P. 185-186°. 

Analogously is obtained 
from 4.0 g. (14.6 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 

furan-3-yloxy)-acetic acid ethyl ester: 2-(6,7,8,9-tetra 
hydrodibenzofuran-3-yloxy)-acetic acid, M.P. 163 
165 (from ethanol/water). 

Example 45 
Analogously to Example 44 is obtained 

from 1.31 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-2-ylthio)-acetic acid and 0.745 ml. (5.3 mMol) 
of hexylbromide: 2-(6,7,8,9-tetrahydrodibenzofuran-2- 
ylthio)-octanoic acid, M.P. 92-93 (from hexane). 
Likewise analogously to Example 44 are obtained 

from 1.31 g. (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
furan-3-ylthio)-acetic acid and 0.745 ml. (5.3 mMol) 
of hexylbromide: 2-(6,7,8,9-tetrahydrodibenzofuran-3- 
ylthio)-octanoic acid. M.P. 62-63 (from hexane); 
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from 1.31 g (5.0 mMol) of 2-(6,7,8,9-tetrahydrobenzo 
furan-3-ylthio)-acetic acid and 1.042 g. (5.3 mMol) 
of decylbromide: 2-(6,7,8,9-tetrahydrodibenzofuran-3- 
ylthio)-dodecanoic acid, M.P. 73.5-74.5 (from 
hexane). 
The 2-(6,7,8,9-tetrahydrodibenzofuran-2-ylthio)-acetic 

acid used as starting material is obtained as follows: 
(a) To a solution of 0.46 g. (20.0 mMol) of Sodium 

in 40 ml. of absolute ethanol are added 4.08 g. (20.0 
mMol) of 6,7,8,9-tetrahydrodibenzofuran-2-thiol. To the 
thus obtained sodium salt solution is added a solution 
(prepared in the same manner) of the Sodium Salt of 
2.78 g. (20.0 mMol) of 2-bromoacetic acid in 80 ml. of 
absolute ethanol, and the mixture refluxed for 4 hours. 
After cooling, the reaction mixture is filtered under Suc 
tion, and the filtrate concentrated in vacuo. The residue 
is dissolved, together with the sucction-filter residue, in 
water, the aqueous solution decolorized with active char 
coal, and acidified with concentrated hydrochloric acid. 
The precipitated crude product is filtered off with Suction, 
and recrystallized from ethanol/water. The obtained 2 
(6,7,8,9-tetrahydrodibenzofuran - 2 - ylthio)-acetic acid 
melts at 122-123. 
Analogously is obtained 

from 4.08 g. (20.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol and 2.78 g. (20.0 mMol) of 2-bromo 
acetic acid: 2 - (6,7,8,9 - tetrahydrodibenzofuran-3-yl 
thio)-acetic acid, M.P. 103.5-104.5 (from ethanol/ 
water). 

Example 46 

To a solution, cooled to -10, of 1.11 g. (11.0 mMol) 
of diisopropylamine in 10 ml. of absolute tetrahydrofuran 
are added dropwise, with stirring and whilst nitrogen is 
being fed in, 5.2 ml. of a 2.12 molar solution of butyllith 
ium in hexane (11.0 mMol). To the reaction mixture 
are then added in portions 1.39 g. (5.0 mMol) of 2 
(6,7,8,9-tetrahydrodibenzothiophen-2-ylthio) - acetic acid, 
whereby care is taken to see that the temperature does not 
exceed -5°. The reaction mixture is stirred for 30 min 
utes at 0°, 2.06 g. (11.5 mMol) of hexamethylphosphoric 
acid triamide are then added dropwise, and stirring pro 
ceeds for a further 30 minutes at -5 to 0. At -5 are 
finally added 0.875 g. (5.3 mMol) of freshly distilled 
hexylbromide, and stirring is continued for 2 hours at 
room temperature. The reaction mixture is then distrib 
uted between dilute hydrochloric acid and ether. After 
drying of the ether extracts over sodium sulphate and 
concentration in vacuo, the crude product is purified by 
chromatography on silica gel elution with benzene and 
benzene/glacial acetic acid (50:1). Thus obtained is 2 
(6,7,8,9-tetrahydrodibenzotriophen-2-ylthio) - octanoic 
acid, M.P. 91-92 (from hexane). 

Analogously is obtained 

from 1.39 g (5.0 mMol) of 2-(6,7,8,9-tetrahydrodibenzo 
thiophen-3-ylthio)-acetic acid and 0.875 g. (5.3 mMol) 
of hexyl bromide: 2 - (6,7,8,9 - tetrahydrodibenzothi 
ophen - 3-ylthio) - octanoic acid; n20: 1.5718, after 
chromatographic purification on silica gel, elution with 
benzene and benzene/glacial acetic acid (49:1). 

The starting materials are produced analogously to Ex 
ample 45(a). Thus are obtained 

from 1.76 g. (8.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-2-thiol and 1.112 g. (8.0 mMol) of bromo 
acetic acid: 2-(6,7,8,9 - tetrahydrodibenzothiophen - 2 
ylthio)-acetic acid, M.P. 132-134 (from ether/hex 
ane); 

from 1.76 g. (8.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophene-3-thiol and 1.112 g. (8.0 mMol) of bromo 
acetic acid: 2-(6,7,8,9-tetrahydrodibenzothiophen - 3 
ylthio)-acetic acid. 
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Example 47 

Analogously to Example 46 are obtained 
from 2.62 g. (10.0 mMol) of 2 - (6,7,8,9-tetrahydrodi 

benzothiophen-2-yloxy)-acetic acid and 1.70 g. (10.3 
mMol) of hexyl bromide: 2 - (6,7,8,9 - tetrahydrodi 
benzothiophen-2-yloxy) - octanoic acid, M.P. 90-91 
(from hexane); 

from 2.62 g. (10.0 mMol) of 2-(6,7,8,9-tetrahydrodi 
benzothiophen-3-yloxy)-acetic acid and 1.70 g. (10.3 
mMol) of hexyl bromide: 2 - (6,7,8,9 - tetrahydrodi 
benzothiophen-3-yloxy)-octanoic acid, M.P. 106-107 
(from hexane). 

The starting materials are produced analogously to Ex 
amples 44 (a) and (b). 

(a) From 5.10 g. (25.0 mMol) of 6,7,8,9-tetrahydro 
dibenzothiophen-2 - ol and 4.18 g. (25.0 mMol) of 
bromoacetic acid ethyl ester is obtained: 2-(6,7,8,9- 
tetrahydrodibenzothiophen-2-xloxy)-acetic acid ethyl 
ester, M.P. 112-113 (from ethanol), and 

from 5.10 g. (25.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen-3-ol and 4.18 g. (25.0 mMol) of bromo 
acetic acid ethyl ester is obtained: 2-(6,7,8,9-tetrahydo 
dibenzothiophen-3-yloxy)-acetic acid ethyl ester. 

(b) From 4.35 g. (15.0 mMol) of 2-(6,7,8,9-tetrahydro 
dibenzothiophen-2-yloxy)-acetic acid ethyl ester is ob 
tained: 2-(6,7,8,9-tetrahydrodibenzothiophen-2-yloxy)- 
acetic acid, M.P. 218-220 (from ethanol), and 

from 4.35 g. (15.0 mMol) of 2-(6,7,8,9-tetrahydrodi 
benzothiophen-3-yloxy)-acetic acid ethyl ester is ob 
tained: 2-(6,7,8,9-tetrahydrodibenzothiophen-3-yloxy)- 
acetic acid. 

Example 48 

7.52 g. (4.0 mMol) of 6,7,8,9-tetrahydrodibenzofuran 
2-ol and 14.2 g. (8.0 mMol) of 1,1,1-trichloro-2-methyl 
2-propanol (acetone chloroform) are dissolved in 130 ml. 
of distilled acetone; the solution is cooled to 0, and to it 
are then added 4.27 g. of powdered sodium hydroxide (a 
third of in all 12.8 g. =320 mMol). The temperature is 
allowed to rise, whilst stirring is maintained, within 2 
hours to 25°. The solution is again cooled to 0 and 
the second portion of 4.27 g. of sodium hydroxide is then 
added; and finally, using the same procedure, the last por 
tion is added after 2 hours. Again the temperature is al 
lowed to rise within 2 hours to 25°. The mixture is 
stirred for a further 5 hours at this temperature, and is 
then concentrated by evaporation in a rotary-evaporator. 
The residue is dissolved in water, the dark solution acidi 
fied with concentrated hydrochloric acid, and extracted 
with ether. The ether solution, in its turn, is extracted with 
2-n. Sodium bicarbonate solution, and the alkaline extract 
acidified. The precipitated crude 2-(6,7,8,9-tetrahydrodi 
benzofuran-2-yloxy)-2-methylpropionic acid is triturated 
twice with petroleum ether, and filtered off. The thus puri 
fied acid is dissolved in 100 ml. of methanol, the solution 
decolorized with active charcoal, and then 90 ml, of 
water are added. The precipitated crystals are filtered off, 
and again recrystallized from methanol/water. M.P. of 
the pure acid=136.5-138. 

In an analogous manner are obtained, using the same 
amounts of 1,1,1-trichloro-2-methyl-2-propanol, sodium 
hydroxide, and acetone, 

from 7.52 g. (4.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-ol: 2-(6,7,8,9-tetrahydrodibenzofuran-3-yloxy)- 
2-methylpropionic acid, M.P. 78-80 (from hexane); 

from 8.16 g. (4.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-2 - thiol: 2-(6,7,8,9 - tetrahydrodibenzofuran-2- 
ylthio)-2-methylpropionic acid, M.P. 146-147 (from 
ether/hexane); 

from 8.16 g. (4.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
furan-3-thiol: 2 - (6,7,8,9 - tetrahydrodibenzofuran-3- 
ylthio)-2-methylpropionic acid; 
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from 8.16 g. (4.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen - 2-ol: 2-(6,7,8,9-tetrahydrodibenzothiophen 
2-yloxy)-2-methylpropionic acid, M.P. 121-122 (from 
methylene chloride/hexane); 

from 8.16 g. (4.0 mMol) of 6,7,8,9-tetrahydrodibenzo 
thiophen - 3-ol: 2-(6,7,8,9-tetrahydrodibenzothiophen 
3-yloxy)-2-methylpropionic acid; 

from 8.80 g. (4.0 mMol) of 6,7,8,9 - tetrahydrodibenzo 
thiophene - 2 - thiol: 2 - (6,7,8,9 - tetrahydrodibenzo 
thiophen-2-ylthio)-2-methylpropionic acid; 

from 8.80 g. (4.0 mMol of 6,7,8,9 - tetrahydrodibenzo 
thiophene - 3 - thiol: 2 - (6,7,8,9 - tetrahydrodibenzo 
thiophen-3-ylthio)-2-methylpropionic acid. 

Example 49 
An amount of 1.1 g (3.5 mMol) of 2-(6,7,8,9-tetra 

hydrodibenzofuran - 2 - yloxy) - heptanoic acid is dis 
solved in 20 ml. of absolute ethanol. To the obtained solu 
tion is added a solution of 69 mg. (3.0 mMol) of sodium 
in 5 ml. of absolute ethanol; the whole is concentrated by 
evaporation to dryness, and the solid white residue trit 
urated with ca. 20 ml. of ether. Filtration under suction 
and subsequent washing with ether are carried out. Thus 
obtained is the pure sodium salt in the form of a white 
powder that melts between 290 and 308, with decom position. 

Example 50 
Analogously to Example 49 is obtained 

from 3.465 g. (10.0 mMol) of 2 - (6,7,8,9 - tetrahydro 
dibenzothiophen - 3 - yloxy) - octanoic acid: the sodi 
um salt of 2 - (6,7,8,9 - tetrahydrodibenzothiophen-3- 
yloxy)-octanoic acid, M.P. 320-322. 

Example 51 
An amount of 110 mg. (2.75 mMol) of calcium is 

decomposed in 10 ml. of water under nitrogen. To the 
thus obtained calcium hydroxide suspension are added 
2.05 g. (6.22 mMol) of 2 - (6,7,8,9 - tetrahydrodibenzo 
furan - 2 - yloxy)-octanoic acid in 50 ml. of methanol, 
and the mixture is refluxed for 15 minutes. After cooling, 
the thus obtained white suspension is concentrated to ca. 
20 ml., the precipitating crude calcium salt filtered off 
under suction, and washed with a little ether. It is sub 
sequently extracted three times using 120 ml. of boiling 
methanol each time. The methanol extracts are com 
bined, filtered and concentrated to ca. 20 ml., whereby 
the calcium salt crystallizes out. The methanol phase is 
diluted with ca. 30 ml. of ether, the crystallizate is then 
filtered off with suction, and washed with ether. After 
drying in high vacuum is obtained the pure calcium salt 
of 2 - (6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy)- 
octanoic acid, which melts between 305 and 315, with 
decomposition. 

Example 52 
To a suspension of calcium hydroxide, produced by 

decomposition of 137 mg. (3.42 mMol) of calcium in 
15 ml. of water, is added, with stirring and whilst nitrogen 
is being fed in, a solution of 2.50 g. (7.2 mMol) of 2 
(6,7,8,9 - tetrahydrodibenzothiophen-2-yloxy)-octanoic 
acid in 80 ml. of methanol. The reaction mixture is 
refluxed for 15 minutes, and concntrated in vacuo. The 
precipitated crude calcium salt is filtered off, washed with 
ether, and recrystallized twice from absolute methanol. 
Thus obtained is the pure calcium salt of 2-(6,7,8,9-tetra 
hydrodibenzothiophen - 2 - yloxy)-octanoic acid, which 
decomposes between 290 and 305 with a brown colora 
tion. 
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What is claimed is: 
1. A compound of the formula 

R 

x-i-cooH 
k, 

H 
Y (I) 

wherein 
R represents an alkyl group having at most 14 carbon 

atoms, or a cycloalkylgroup having 5-7 carbon atoms, 
R represents hydrogen or the methyl group, and 
X and Y represent, independently of each other, oxygen 

or sulphur, or an alkali metal salt or alkaline-earth 
metal salt thereof. 
2. A compound according to claim 1 which is 2-(6,7, 

8,9 - tetrahydrodibenzofuran - 2 - yloxy)-octanoic acid 
or an alkali metal salt or alkaline-earth metal salt thereof. 

3. A compound according to claim 1 which is 2-(6,7, 
8,9 - tetrahydrodibenzofuran - 2 - yloxy)-dodecanoic 
acid or an alkali metal salt or alkaline-earth metal salt 
thereof. 

4. A compound according to claim 1 which is 2-(6,7, 
89 - tetrahydrodibenzofuran - 3 - yloxy) - octanoic 
acid or an alkali metal salt or alkaline-earth metal Salt 
thereof. 

5. A compound according to claim 1 which is 2-(6,7, 
89 - tetrahydrodibenzofuran - 3 - yloxy)-dodecanoic 
acid or an alkali metal salt or alkaline-earth metal salt 
thereof. 

6. A compound according to claim 1 which is 2-(6,7, 
8,9 - tetrahydrodibenzofuran - 3 - ylthio) - octanoic 
acid or an alkali metal salt or alkaline-earth metal salt 
thereof. 

7. A compound according to claim 1 which is 2-(6,7, 
89 - tetrahydrodibenzofuran - 3 - ylthio) - dodecanoic 
acid or an alkali metal salt or alkaline-earth metal salt 
thereof. 

8. A compound according to claim 1 which is 2-(6,7, 
8,9 - tetrahydrodibenzofuran - 3 - ylthio) - octanoic 
acid or an alkali metal salt or alkaline-earth metal salt 
thereof. 

9. A compound according to claim 1 which is 2-(6,7, 
89 - tetrahydrodibenzofuran - 3 - ylthio) - octanoic 
acid or an alkali metal salt or alkaline-earth metal salt 
thereof. 

10. A compound according to claim 1 which is 2-(6,7, 
8,9 - tetrahydrodibenzofuran - 3 - ylthio) - octanoic 
acid or an alkali metal salt or alkaline-earth metal salt 
thereof. 

11. A compound according to claim 1 which is 2-(6,7, 
89 - tetrahydrodibenzofuran - 3 - ylthio) - octanoic 
acid or an alkali metal salt or alkaline-earth metal salt 
thereof. 

12. 2 - (6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy)- 
octaneamide. 

13. 2 - (6,7,8,9 - tetrahydrodibenzofuran - 2 - yloxy)- 
heptanoic acid ethyl ester. 
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