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CONTAINING THEM             (71)  We, J. R. GBIGY A.G. a Body Cor-  R[err]
represents hydrogen, a low alkyl or alkoxy            porate organised
according to the laws of    group each containing at most 4 carbon
Switzerland, of 215, Schwarzwaldallee, Basle,    atoms or a halogen atom,
25           Switzerland, do hereby declare the invention,  R[err] and
R[err] independently of each other repre-        5  for which we pray that
a patent may be    sent hydrogen or low alkyl groups having
granted to us, and the method by which it is   at most 3 carbon atoms, and
to be performed, to be particularly described  R[err] represents hydrogen
or a low alkyl group           in and by the following statement: -
containing at most 6 carbon atoms,      30             The present
invention relates to processes  as well as pharmaceutically acceptable
salts of       10 for the production of new substituted phenyl  the
carboxylic acids having the general formula           acetic acids and
esters thereof, these new com-  I with inorganic and organic bases, have
not           pounds and their salts as new substances with  been described
up to now.           valuable pharmacological properties as well   It has
now been found that these new  35           as new pharmaceutical
preparations and the  compounds possess valuable pharmacological        15
use thereof.                           properties, especially analgesic,
antipyretic and             Substituted phenyl acetic acids and esters
antiphlogistic activity with a very favourable           thereof
corresponding to the general formula I  therapeutic index. These properties
distinguish                                                  them as active
substance for the alleviation and 40                      elimination of
various types of pain, and for   the elimination of rheumatic and other
inflam-                  [err]                  matory diseases.
Administration can be made                       orally, rectally or
parenterally.                       In the compounds of general formula I
45                                                   and the related
starting materials mentioned            wherein R[err] represents hydrogen
or a low alkyl  hereinafter, R[err] as a low alkyl group is, e.g.        20
group containing at most 6 carbon atoms, a  the methyl, ethyl, n-propyl,
isopropyl, n-butyl,              low alkenyl or alkynyl group containing at
isobutyl, sec.  butyl, n-pentyl, isopentyl, neo-              most 4 carbon
atoms,                pentyl, n-hexyl or isohexyl group; as a low  50
[Price 5s. Od. (25p)]     



1,200,204     alkenyl group is, e.g the allyl 2-methylallyl  derivatives of
succinaldehyde which may be  55     or crotyl group; and as a low alkinyl
group is,  used in the foregoing process are 2 - methyl-     e.g. the
2-propinyl, 2-butinyl or 3-butinyl  succinicaldehyde, 2,3 - dimethyl -
succinic-     group. R[err] as a low alkyl group is,. eg. the  aldehyde,
levulinic aldehyde, 4 - oxo - hex- 5  methyl, ethyl, n-propyl, isopropyl,
n-butyl,  aldehyde and 2,5 - hexanedione can be men-                5
isobutyl or tert. butyl group and as halogen  tioned.
60     atom, e.g. chlorine, bromine or fluorine. Low  Of the compounds of
general formula III     alkyl groups R[err] and R[err] are e.g. methyl,
ethyl, which can be used instead of the monomeric     n-propyl or isopropyl
groups. The low alkyl  or polymeric, succinaldehyde or mono- or di- 10
group R[err] is e.g. the methyl, ethyl, n-propyl,  lower  alkyl derivative
thereof the following isopropyl,  n-butyl,  isobutyl,  tert.  butyl,  are
mentioned as examples of open-chain  65     n-pentyl, isopentyl or n-hexyl
group.       derivatives of monomeric succinicaldehyde:       For the
production of compounds of the  acetals such  as succinic aldehyde mono-
general formula I and pharmaceutically accep-  diethyl acetal, succinic
aldehyde bis-dimethyl 15  table salts of the carboxylic acids having this
acetal, succinic aldehyde bis-diethyl acetal;         15     general
formula with inorganic and organic  acylals such as succinic aldehyde - 1,1
- di-  70     bases, according to the invention a compound  acetate (4,4 -
diacetoxy - butyraldehyde);     of the general formula II
enol ethers such as 1,4 - diphenoxy - buta-
diene; enol esters such as 1,4 - diacetoxy -                  butadiene.
Compounds of the general formula                                      20
[err]                         III in which Y and Y' together form  the  75
2                                  epoxy radical are tetrahydrofuran
derivatives                                                 which react in
the same way as the acetals or 20  wherein R[err], R[err] and R[err] have
the same mean-  acylals  of  succinic  aldchyde  and  other     ing as
given in formula I, is reacted with a  y-dioxo compounds as defined or as
the open             25     monomeric or polymeric, succinaldehyde or
chain [err]-halogen ethers, depending on the  80     mono- or di-lower
alkyl derivative thereof, or  meaning of X and X'. Such compounds are,
with an open chain or cyclic or ketal, acylal,  for example, the following,
optionally sub- 25  a-halo ether, enol ether or enol ester corres-
stituted by low alkyl groups: 2,5 - dialkoxy -     ponding to the general
formula III          tetrahydrofuran and related compounds, such
as 2,5  dimethoxy - tetrahydrofuran, 2,5 -  85
diethoxy - tetrahydrofuran, 2,5 - dipropoxy -
tetrahydrofuran, 2,5 - dibutoxy - tetrahydro-                         [err]
furan, 2,5 - bisallyloxy - tetrahydrofuran,                      2,5- bis -
(2- chloroethoxy) - tetrahydro-                          furan, 2,5
diphenoxy - tetrahydrofuran and  90
2,5 - bis - (3,4 - xylyloxy) - tetrahydrofuran,     wherein at most two of
the substituents R   2   methyl - 2,5 - dimethoxy - tetrahydro-
represent low  alkyl groups and the rest  furan and 3 - methyl - 2,5 -
dimethoxy -                 35 30    represent hydrogen atoms,
tetrahydrofuran, furthermore 2,5 - diacyloxy -     X and X' independently
of each other repre-  retrahydrofurans, such as 2,5 - diacetoxy -  95
sent radicals of the formulas -O- and  tetrahydrofuran, as well as 2,5 -
dihalo -       R[err]-CO-O-, wherein R[err] represents an
tetrahydrofurans, such as 2,5   dichloro -       optionally
halogen-substituted hydrocarbon  tetrahydrofuran and 2,5 - dibromo - tetra-
40 35    radical having at most 6 carbon atoms or  hydrofuran  and,
finally, also  compounds       chlorine or bromine atoms, or X' together
which  are regarded  as two types simul- 100       with Y' is also the Oxo
radical = O[err]  taneously such as 2 - chloro - 5 - (2 -     Y and Y'
independently of each other repre-  chloroethoxy) - tetrabydrofuran  and  2
-       sent radicals of the above-defined formulas  allyloxy - 5 - chloro
- tetrahydrofuran.              45 40    R[err]-O- or R[err]-CO-O- or both
together    A suitable medium for the reaction accord-       the epoxy
radical -0--, or each together  ing to the invention when a free
succinalde-  105       with Z or Z', respectively, represents an  hyde or
di- or mono-lower alkyl derivative       extra bond corresponding to the
dotted lines,  thereof is used, is any solvent in which that       and
compound is soluble, for example, methanol,             50 45  Z and Z'
represent hydrogen atoms, provided  ethanol or acetic acid. Acetals and
acylals of       they do not have the above given meaning,  the
succinaldehyde or lower alkyl derivative  110     or with a mixture of such
substances while  as well as cyclic, acetyl-like derivatives are
heating in the presence or absence of a  advantageously reacted in acetic
acid as sol-              55     diluent and/or condensing agent, and if
de-  vent and condensing agent, or in the presence 50  sired a free
carboxylic acid of the general  of catalytic amounts of an acid condensing
formula I so obtained is converted into a  agent, such as p-toluene
sulphonic acid, in  115     pharmaceutically acceptable salt with an in-
the presence or absence of an inert organic     organic or organic base.
solvent or diluent such as benzene, toluene,            60       As
examples of mono- and di-lower alkyl  o-dichlorobenzene or acetonitrile.
The  re-     



3                                         1,200,204           .
.2C
3    action of compounds of the general formula    III wherein X and/or X'
are halogen atoms    is performed, e.g. in inert organic solvents
[err]    such as chloroform or those given above. The    eaction
temperature lies preferably between        room  temperature and the
boiling tempera-    ture of the solvent or diluent used, the lower  wherein
R[err], R[err], R[err], R[err], and R[err] have the    limit being used in
particular for the halogen  meanings given above, until an equimolar
compounds last mentioned above.               amount of carbon dioxide is
split off, and if  65    10    Several compounds of the general formula
desired, converting the thus obtained free    II, such as (p - aminophenyl)
- acetic acid  carboxylic acid of the general formula I into    and p -
amino - hydratropic acid as well as a pharmaceutically acceptable salt with
an    some lower alkyl esters of both acids, 2 -(p -  inorganic or organic
base. The splitting off of    aminophenyl)- butyric acid and 2 - (p -  the
carboxylic group bound in the 2 position  70    15  aminophcnyl)  - valeric
acid  are  known. of the pyrrolc ring occurs at relatively low    Further
compounds of the general formula II  temperatures, e.g. between
170-230[err]C, pre-    can be produced analogously to the known  ferably at
about 200[err]C. It can be performed    compounds or by other processes
which are  in the absence. of solvent or diluents, or      known per se.
optionally with such agents e.g. high boiling  75   20    According to a
second process related to  tertiary heterocyclic bases such as collidine or
that above, compounds of the general formula  quiroline together with
copper oxide or copper                     I and pharmaceutically
acceptable salts of the  powder as catalyst.   carboxylic acids having this
formula, are      Starting materials of the general formula   obtained by
heating a mixture of a compound   V  are obtained for example by condensing
80   25  of the general formula II or a salt thereof  compounds of the
general formula II, defined     with an acid of the formula IV
above, with lower 2,5 - dialkoxy - tetrahydro -   2 - furancarboxylic acid
alkyl esters, which are   optionally substituted according to the defini-
[err]             tion for R[err] and R[err] in positions 3', 4' or 5'  85
analogous to die first mentioned process of   producing compounds of the
general formula   particularly with mucic acid or saccharic acid  I, by
subsequently hydrolysing the so obtained   until substantially  four  times
the  molar  1 - [p - (1 - carboxymethyl) - phenyl] -   30  amount of water
and double the molar amount  pyrrole - 2 - carboxylic acid alkyl esters or
90   of carbon dioxide are split off, and if desired   1[p  (1 -
alkoxycarbonyl methyl) - phenyl]   converting the thus obtained free
carboxylic  pyrrole - 2 - carboxylic acid alkyl esters, which   acid having
the general formula I into, a  is optionally  substituted  according to
the   pharmaceutically acceptable salt with an in-  definition for
R[err],R[err], R[err] and R[err]. In the   organic or organic base. The
reaction accord-  second given process it has already been men-  95   ing
to the aspect of the invention is prefer-  tioned that on reacting
compounds of the   ably performed at temperatures between 100  general
formula  II  with  mucic  acid or   and 300[err]C in the presence or
absence of inert  saccharic acid optionally compounds of (p - 2 -
organic solvents having a medium or high    carboxyl - 1 - pyrryl) may be
isolated as inter-    boiling point or range such as xylenes,
mediated products. Such products are also    mixtures or diethtlene glycol
dimethyl ether.   starting materials of the general formila V    The
reaction may be performed in one step    or in two separate sreps -- in
that, after heat-      wherin R[err] and R[err] are always hydrogen atoms.
ing, an intermediate corresponding p-(2-               The above mentioned
second reaction step of        carboxy-1 pyrryl) compund is isolated as
the second given process for the production of               main product
or as a side product, when the         compounds corresponding to the
instant third  105    reaction, is partially taken to comnpletion, and
given process of producing compound compounds of the    is then
decarboxylated by further heating --      general formula I.    as
necessary. Mucic acid or saccharic acid            According to a fourth
process compounds of     salts of compounds of the general formula
the general formula I in which R[err]represents II can also be cinverted by
dry distillation or    a low alkyl, low alkenyl or low alkinyl group,
sublimation into correponding compounds of       are produced by reading a
compound of the the general formula I. The dry-distillation    general
formula Ia   or sublimation is conducted at reduced pres-   sure so that a
suitable reaction temperature   may be used. In a third process compounds
of the general                [err]   formula I and pharmaceutically
acceptable 



salts of the carboxylic acids having this   formula are obtained by heating
a compound   of the general formula V.   which falls within the scope of
the formula I   and in which R[err] R[err] R[err] and R[err] have the
1,200,204                                 4      same meanings as given in
Formula I, in the     presence of substantially double the molar     amount
or equimolar amount of an alkaline     condensing agent, according to
whether R[err]is             [err] 5  hydrogen or a low alkyl group, with
substan-     tially equimolar amount of a reactive ester of     a hydroxy
compound of the general formula     VI                   [err]
(VI)    wherein A[err] represents a low alkoxy-carbonyl  60
group (--CO-O--alkyl) having at most 10  in which R[err] has the same
meaning as R[err] in    7 carbon atoms or the cyano group and     formula I
with the exception of hydrogen, A[err] represents a low alkloxy carbonyl
group,     i.e. it stands, for a low alkyl, low alkenyl or    a low
alkoxalyl group (-CO-CO-O-     low alkinyl group, and when an alkali salt
of   alkyl) each having at most 7 carbon atoms,  65     a carboxylic acid
of general formula I is   the cyano group or the acetyl group, and 15
obtained, optionally liberating the free acid  R[err], R[err], R[err], and
R[err], have the meanings given     and, if desired, again converting it
into a    under formula I, with an alkali hydroxide     pharmaceutically
acceptable salt with an in-    in an organic, organic-aqueous or aqueous
organic or organic base. By substantially    medium, or, if neither A[err]
nor A[err] is a cyano  70     double molar or equimolar amounts of alkaline
group, reacting with an alkali metal alkano- 20  condensing agent or
equimolar amounts of    late in anhydrous medium, or if A[err] is not
reactive esters are understood such amounts    an acetyl group, reacting
with an aqueous     which, in consideration of the availability of
mineral acid, liberating the free acid from     the starting materials of
the general formula    the alkali metal salt of a dicarboxylic acid  75
Ia as well as the possibility of separating the    or a dicarboxylic
monoalkylester obtained 25  desired monoalkylation product from the start-
when an alkali metal hydroxide is used, and    ing material on the one hand
and from any    heating until the equimolar amount of    resulting
dialkylation product on the other    carbon dioxide and, as the case may
be,    hand, give the best possible yield of pure end  carbon monoxide is
split off and if desired  80    product. In practice, approximately
1.8--2.6    converting a so-obtained free carboxylic acid 30  or 0.9-1.3
times the molar amount of con-    into a pharmaceutically acceptable salt
with     densing agent, or 0.6-1.5 times the molar    an inorganic or
organic base.     amount of reactive ester, calculated on the    The
reactions with alkali metal hydroxides,     starting material of the
general formula Ia, is  especially sodium or potassium hydroxide are  85
used. Suitable alkaline condensing agents are  preferably performed while
heating. Examples 35  for example alkali metal amides and alkali  of
suitable reaction mediums are e.g. lower     metals, particularly sodium
amide or sodium,  alkanol, such as methanol, ethanol, isopro-     in liquid
ammonia as reaction medium at re-  panol or n-butanol, also an alkandiole
or a     action temperatures of from about - 80[err]C to  monoalkyl 'ether
thereof, e.g. ethyleneglycol,  90     room temperature, preferably at about
- 50[err]  2-methoxy-ethanol or 2-ethoxyethanol, adding, 40  to  -
30[err]C. The starting materials of the  as the case may be, water to the
said solutions     general formula Ia can be obtained, for ex-  in a volume
ratio of from about 10: 1 to 1: 2.     ample, according to the first
mentioned pro-  Furthermore water or e.g. a mixture of water     cess for
the production of compounds of the  and water soluble etheric solvents,
such as  95     general formula I as well as according to  dioxan or
tetrahydrofuran can be used. 45  processes mentioned further below.
Suitable    On  reacting malonic acid  dialkylesters,     reactive esters
of hydroxy compounds of  acetacetic acid alkylesters or alkoxalylacetic
general formula VI, i.e. of low  alkanols,  acid alkylesters with alkali
metal alkanolates     alkenols and alkynols are, for example, halides
preferably the same lower alkanol, such as 100     such as bromide, iodide
and chloride, also  methanol, ethanol, n-butanol as a component 50
sulphonic acid esters, such as methane sul-  of the starting esters and of
the alkanolates, as     phonic acid ester and p-toluene sulphonic acid
well as the reaction medium  is present. An     ester, as well as dimethyl
sulphate and diethyl  alcoholysis can however also be carried out
sulphate.                             using as reaction medium  a
relatively high  105       According to a fifth process compounds of
boiling alkanol which is not identical to the 55  the general formula I and
the pharmaceutic-  lower alkanol present as ester component and     ally
acceptable salts of the free acids having  distilling off a part thereof
together with the     this general formula are obtained by reacting
reaction according to the definition. If the 



a compound of the general formula VII       esters of the general formula
I, obtained as 11Q            1,200,204                                5
reaction product, are not used directly as  alkyl esters, (p -
sulfinylimino) - oxalic acetic                      active substance but
are to be hydrolysed to  acid dialkyl esters, or (p - sulfinylimino) -  60
the corresponding acid a partial alcoholysis  cyanic acetic acid alkyl
esters with butadienc            may be performed. Furthermore as reaction
or alkyl substituted butadiene of the general                      medium
instead of a lower alkanol may be  formula XIV, mentioned below, and by re-
used e.g.  an inert organic solvent such as ben-  acting the addition
products analogously to                      zene or toluene. The reaction
according to the  the compounds of the general formula XV,  65
definition is performed at room  temperature  also  mentioned  below, with
alkali metal            or elevated temperature, e.g. at boiling tem-
hydroxides, especially in organic or aqueous- 10  perature of the reaction
medium used.          organic medium while heating. While in the prior
mentioned process salts    The process defined further above com-
or esters of monocarboxylic  acids of the  prises therefore also an
embodiment accord-  70 general formula I are obtained during the  ing to
which a compound of the general            reaction  with  alkaline
hydroxides  under  formula VIIa produced from a compound of 15  vigorous
reaction conditions, e.g. in a boiling  the general formula VII or by other
means, mixture of ethyleneglycol with little water,  wherein m, R[err],
R[err], R[err], R[err] and R[err] have the under milder conditions, e.g. in
water or in  meaning given therein or under formula I is  75
lower alkanols first salts of dicarboxylic acids  heated in presence or
absence of a catalyst      are obtained, or if a dicarboxylic acid dialkyl-
and a solvent or a diluent until the equimolar             20  ester having
the general formula VII is reacted   amount of carbon dioxide and, in such
a case, with only the equimolar amount of alkali metal  carbon monoxide is
split off, and if desired hydroxide the salts of the monoalkyl esters of
obtained  free carboxylic acid is converted  80 the carboxylic acids are
obtained. From these  into a pharmaceutically acceptable salt with an
according to the process the corresponding  inorganic or organic base. 25
dicarboxylic acids or dicarboxylic acid mono-    Starting materials of the
general formula alkyl esters of the formula VIIa               VII are
produced starting from lower [p - (I -   pyrryl) - phenyl]   acetic acid
alkyl esters  85   which are substituted according to the defini-   [err]
tion for R[err], R[err]  and R[err] and correspond to the general formula
Ia or from optionally corres- pondingly substituted  [p - (1 - pyrryl) -
phenyl] - acetonitrile which may be obtained  90
analogously to the first mentioned produc-
tion process from  corresponding (p - amino  wherein m  represents 0 or 1,
and R[err], R[err],  phenyl) - acetonitriles. The mentioned alkyl-  R[err],
R[err] and R[err] have the meanings given  esters or nitriles with lower
dialkylcarbonates,  30  in formula I, are liberated and then decom-  lower
oxalic acid alkyl esters or acetic acid  95  posed to compounds of the
general formula  alkyl esters are condensed with the aid of  I. The
compounds of the general formula  alkali metal alkanolates obtaining
compounds  VIIa as intermediate products are produced   of the general
formula VII with a hydrogen  not only according to the above process from
atom  as radical R[err]. The alkali metal com-  35  compounds of the
general formula VII but  pounds of these intermediate products are  100
also by other means. For example dicarboxylic  reacted with reactive esters
of hydroxyl com-                      acids of the general formula VIIa are
pro-  pounds  of  the  general formula  VI  to duced by hydrolysing the
corresponding di-  compounds of the general formula VII with a
benzylesters as well as by mild acid hydro-  radical R[err] other than
hydrogen. The sequence 40  lysis of ditert. butyl esters, while
dicarboxylic-  of the different operations which finally lead  105 mono
alkyl esters of the general formula VIIa  to compounds of the general
formula VII may can  be produced  e.g. by  hydrogenolysing   be varied in
various ways, e.g. starting from 100 corresponding benzyl alkyl esters or
also by  o-nitrophenyl malonic acid dialkyl esters or hydrolysing
corresponding dialkylesters under  p-nitrophenyl cyanic acid alkyl esters,
first mild conditions, e.g. with an equimolar amount reducing these to the
corresponding p-amino-  110                      of an alkali acetate in
the lower alkanol corres-  phenyl compounds and then closing the ring of
ponding to the group R[err], Furthermore alkali  the latter to the
corresponding p - (1 - metal salts of dicarboxylic acids of the general
pyrryl) - phenyl compounds. Furthermore sub- formula VIIa are produced
analogously to a  stituted cyanic acid alkyl esters may be con- 50  process
mentioned below for the production of  verted into correspondingly
substituted malonic  115 carboxylic acids or alkali metal salts thereof
acid dialkyl esters in different well known falling under the general
formula I by reacting   reaction steps e.g. by reacting with hydrogen
instead of optionally the lower (p - sulfinyl-  chloride and with an
aqueous lower alkanol. 



imino phenyl) acetic acid alkyl esters of the   As (p - nitrophenyl) -
cyanic acetic acid alkyl              55  general formula XIII (mentioned
below) which   esters may be produced not only from corres- 120
are substituted corresponding to the defini-  ponding (p  -
nitrophenyl)acetic acid alkyl                  tion for R[err] an R[err]
the corresponding   eaters or (p - nitropheny)acetonitriles, that        (p
-sulfinyliminophenyl)   malonic acid di-  means not only compounds from
which                                               1,200,204
6               7     end products of the general formula I with
modification of thc process, freshly prepared    a hydrogen atom as R[err]
are accessible in the  silver oxide is mixed portionwise into a solu-  60
shortest way, but also by condensing p - nitro-  tion of the diazoketone in
a low alkanol at the    chlorobenzene with cyanic acetic acid alkyl
boiling temperature of the latter until no 5  esters the final reaction of
compounds of the further evolution of nitrogen can be ascer-          5
formula VII with those of the general formula  tained, and if desired, the
resulting low alkyl    I is also of practical importance, when in the
ester is hydrolysed for example by means of  65    mentioned compounds
R[err] is represented by  alkanolic potassium  hydroxide solution or
hydrogen. At least starting materials of the  sodium  hydroxide solution
while heating. 10  general formula VII can be produced, in situ,  Starting
materials of the general formula           10    that means immediately
before being directly  VIII can be produced by reaction of p - (1 -
split off according to the invention by means  pyrryl) - benzoyl - chloride
which is sub-  70    of alkali metal hydroxides to alkali metal salts
stituted according to the definition for R[err], R[err]    of carboxylic
acids of the general formula I  and  R[err], with  diazomethane, by methods
15  in the same working operation from  the  already known per se. The
necessary acid             15    partially mentioned addition products
which  chlorides are in turn obtained by condensing    are analogous to the
compounds of the general  p--amino benzoic acid which is optionally  75
formula XV, mentioned below, of (p - sulfinyl-  substituted according to
the definition of R[err],    iminophenyl) - malonic acid dialkyl esters, (p
-  with a compound of the above given general 20  sulfinyliminophenyl) -
oxalic acetic acid dialkyl  formula III, analogously to the first given
pro-  20     esters, (p - sulfinyliminophenyl) - cyanic acetic  cess for
the production of compounds of the     acid alkyl esters and (p -
sulfinyliminophenyl) -  general formula I, and then by treating the  80
acetacetic acid alkyl esters which are option-  optionally substituted p -
(1 - pyrryl) - benzoic     ally substituted according to the definition for
acid so obtained with thionyl chloride in the 25  R[err] and R[err] with
butadiene or alkyl substituted  presence of an acid binding agent, such as
butadiene of the general formula XIV, men-  pyridine, or with oxalyl
chloride.     tioned below, as the under formation of the    According to a
seventh process, compounds  85     1-pyrryl group the ring contraction
already  of the general formula I in which R[err] is a     occurs under
reaction conditions which are not  low alkyl group, are obtained by
treating a 30  sufficient for splitting off according to the pro-  compound
of the general formula IX            30     cess to the alkaline salts of
monocarboxylic     acids or occurs quicker under vigorous reaction
conditions than the above mentioned splitting        [err]     off. 35
According to a sixth process, compounds of
35     the general formula Ia are produced by re-     acting a compound of
the general formula     VIII                                     in which
R[err] and R[err] represent hydrogen or  90
low alkyl groups of together at most 4 carbon                 atoms, and
R[err], R[err], R[err], and R[err] have the               40
[err]                       meanings given in formula I, with catalytically
activated or nascent hydrogen until substan-
tially equimolar amounts have been absorbed, 95
and if desired converting the carboxylic acid 40  in which R[err], R[err]
and R[err] have the meanings  so obtained into a pharmaceutically
acceptable     given in formula I, in the presence of a silver  salt with
an inorganic or organic base. For     salt, silver oxide, copper or
platinum as cata-  example, a compound of the general formula      45
lyst with water, a low alkanol or a hydroxy  IX is hydrated in the presence
of a precious 100     compound other than a low alkanol, if de-  metal
catalyst such as platinum on charcoal, 45  sired  hydrolysing the low
alkyl ester so  in glacial acetic acid or ethanol under normal     obtained
or in any case hydrolysing any ester  or moderately raised pressure, or
such a com-     formed with the hydroxy compound which is  pound is reduced
by means of sodium and a     not a low alkanol and, if desired, converting
a  low alkanol or by means of sodium amalgam  105     carboxylic acid so
obtained into a pharma-  and water. 50  ceutically acceptable salt with an
inorganic or    Starting materials of the general formula     organic base.
For example, a solution of the  IX are for example produced by reacting
metal     diazokotone of the general formula VIII is  organic compounds of
p - (1 - pyrryl) - phenyl       50     slowly added to an aqueous solution
of silver  e.g. of p - (1 - pyrryl) - phenyllithium  or 110 



nitrate and sodium thiosulphate or to a suspen-  p - (1 - pyrryl) - phenyl
magnesium bromide 55  sion of silver oxide in an aqueous solution of  which
arc optionally substituted according to     sodium thiosulphate whereby the
temperature  the definition for R[err], R[err], and R[err] with pyruvic
of the aqueous solution or suspension is about  acid or other, lower
2-oxoalkane acids to option-  55     60-70[err]C. According to an
advantageous  ally substituted 2 - [p - (1 - pyrryl) - phenyl] - 115
1,200,204                              7    2 - hydroxy - alkane acids and
if desired by ferably at elevated temperature, e.g. at the    reacting
these in lower alkyl esters and in  boiling temperature of the reaction
mixture    any case finally by splitting off water, e.g. by  mentioned.
60    heating with mineral acids. The above men-    The  starting
materials  of the  general    5  tioned 2 - [p - (1 - pyrryl) - phenyl] - 2
-  formula IXa have been mentioned above as    hydroxy - alkane acids and
their lower alkyl  intermediate products for the production of    esters
correspond to the general formula IXa  compounds of the general formula IX.
The    mentioned below. The substituted 2-hydroxy  present modification of
the seventh process  65    alkyne acids of this general formula can also
for the production of the compounds of the    10  be prepared by a further
metal organic re-  general formula I is thus a single step varia-    action
consisting of the reaction of p - (1 -  tion of a double step reaction
sequence accord-    pyrryl) - phenyl glyoxyl acids which are  ing to which
first compounds of the general      optionally substituted according to the
defini-  formula IXa are converted into compounds  70    tion for R[err],
R[err], and R[err] with lower alkyl mag-  of the general formula IX  by
splitting off    15  nesium halogenides. Substituted  2-hydroxy  water and
the latter are hydrated or reduced    alkane acids of the general formula
IXa with  to form compounds of the general formula I.    hydrogen atoms as
R[err] and R[err] are also obtained   While according to the preceding
processes,    for example by addition of cyanic acid to sub-  carboxylic
acids as well as their low  alkyl  75    stituted acetophenones of the
general formula  esters can be produced, carboxylic acids hav-    20  XI
mentioned below, by hydrolysing in the  ing general formula I and their
pharmaceutic-    cold the obtained cyano hydrines with conc.  ally
acceptable salts with inorganic and organic    mineral acids to the
corresponding substituted  bases are obtained according to an eighth pro-
2-hydroxy alkane amides and further hydro-  cess in which a functional
derivative of a  80    lysing of the latter by means of alkali lyes
carboxylic acid of this general formula is    25  while heating.
hydrolysed, the acid optionally liberated from
Another approach to the starting materials  the obtained salt and/or an
acid so obtained    of the general formula IX  with hydrogen  converted
into a salt. As starting material can    atoms as R[err] and R[err]
consists in reducing  be chosen for, example the low alkyl esters  85    p
- nitre - atropic acid to p - amino atropic  which also have general
formula I or such                    30  acid and condensing the latter
with a com-  functional derivatives of free carboxylic acids
pound of the general formula III analogously  of the general formula I,
which  can be                       to the first mentioned process for the
produc-  easily obtained analogously to various pre-
tion of compounds of the general formula I.  viously mentioned processes
for the production  90                       Starting materials of the
general formula IX   of free carboxylic acids and alkyl esters there-
35  with low alkyl groups as R[err] and R[err] can be  of by using other
starting materials and/or                       produced,  for  example,
by  condensing  modifications of the given processes. This is
p- nitro - phenyl - acetonitrile with low   particularly true for nitrites,
but also for    dialkyl-ketones in the presence of sodium   amides as well
as for esters with other hydroxy  95    alcoholates, hydrolysing the
nitrile so obtained,  compounds such as low alkanols.    40  reducing the
nitro group and again condensing    Preferably according to the process a
com-    with compounds of the general formula III.  pound of the general
formula X    According to a modification of the process    mentioned above
a compound of the general      formula IXa   [err]     in which A.
represents the cyano group, an  100     . optionally substituted carbamoyl
group or a     carboxylic add ester group or imido ester     group,. and
wherein R[err, R[err], R[err], R[err], R[err]and R[err] have the  R[err],
R[err], R[err] and R[err] have the meanings given in
meanings given in formula I and formula IX,    formula I,
105     respectively is reduced instead of a compound  is  hydrolysed  in
an  alkaline  or  acid     of the general formula IX  and, if desired,
medium, and if desired, the carboxylic acid.     50  the carboxylic acid
obtained is converted to a  falling under general formula I is liberated
pharmaceutically acceptable salt with an in-  from the salt obtained or a
carboxylic acid so     organic or organic base. The reduction of the
obtained is converted into a pharmaceutically  110     compounds of the
general formula IXa takes  acceptable salt with an inorganic or organic 



place for example by means of tin(II)-chloride  base.     55  in a mixture
of hydrochloric acid and acetic     Nitriles, and esters, i.e. apart from
low     acid or by means of iodine and phosphorus in  alkyl esters for
example cycloalkyl esters and                       acetic acid. The
reductions are performed pre-  phenyl esters, as well as N,N-disubstituted
115             8                                    1,200,204     arides
especially  low  N,N-dialkyl amide, tion, to the carboxylic acids of the
general     pyrrolidide, piperidide and morpholide, may  formula I. The
imido esters or hydrochlorides     also be obtained, and can be used as
start-  thereof which can also be used as starting     ing materials for
the hydrolysis, for example,  materials of the general formula I are formed
5  by a method analogous to the first mentioned  by the successive reaction
of hydrogen chloride  70      process for the production of compounds of
and a low alkanol on the corresponding nitrile      general formula I, by
using the. corresponding  in an anhydrous medium, especially in absolute
functional derivative  instead  of the free  ether      carboxylic acids or
their low alkyl esters of    According to a ninth process carboxylic   10
the general formula I. Starting materials of  acids having the narrower
general formula Ia  75       the general formula X in which R[err]
represents  are obtained by heating a compound of the       a low alkyl
group, alkenyl group or alkinyl  general formula XI       group, are
obtained analogously to the fourth production process. Especially important
is the       R3   R2   15  use of this process for the production of
nitriles       15  which are derived from the carboxylic acids
[err]       having the general formula I. Thereby, as       in the
production of alkyl esters, in relation       to the nitrile an equimolar
amount of an alka-   20  line condensing agent is to be used. Examples
of such agents are: sodium  amide, lithium   in which R[err], R[err], and
R[err] have the meanings       hydride, sodium hydride, butyl lithium,
phenyl  given in formula I, with ammonium  poly-  80       lithium,
triphenyl-methyl sodium, sodium  sulfide or ammonia or with a primary or
methylate, potassium methylate, sodium iso-  secondary amine and sulphur
according to the   25  propylatc,  sodium-tert.amylate,  potassium
methods  of  Willgerodt  and  Willgerodt-           20  fo       hydroxide
or sodium hydroxide, and as re-  Kindler, hydrolysing the amide, or
optionally       action medium for example, inert organic sol-  mono- or
disubstitured thioamide, so obtained, 85       vents such  as diethylether,
benzene  and  if desired, liberating the carboxylic acid hav-
toluene, or, together with the above mentioned  ing the general formula I
from the salt so   30  alkali metal alcoholates  or alkali metal  obtained
and converting it into a pharma-       hydroxides as condensing agent, also
low  ceutically acceptable salt with an inorganic       alkanols such as
ethanol or methanol. Also  or organic base, if desired. The reaction of a
90       analogous to a modification of the fifth men-  compound of the
general formula XI with       tioned process, nitriles of the general
formula  ammonium  polysulphide is carried out for    35  X can be produced
instead  of the free  example, in a medium in which one, or prefer-
carboxylic acids and alkyl esters, by de-  ably both, reaction components
are at least        carboxylating the corresponding nitrilic acids
partially soluble, such as dioxan, in a closed  95  25  of        instead
of the free dicarboxylic acids or di-  vessel at temperatures of about
160-220[err.        carboxylic acid monoalkyl esters of the general
According to Kindler's modification, a com-    40  formula VIIa. The
compounds mentioned are  pound of the general formula XI can be        in
turn obtained for example by portial hydro-  reacted for example with
aqueous or anhydrous        lysis of corresponding cyano acetic acid alkyl
ammonia or with a low monoalkylamine or 100        esters, by means of
sodium hydroxide solution,  low dialkylamine or piperidine, and with sul-
at room temperature or slightly raised tem-  phur, also in a closed vessel
and optionally    45  perature. The nitrile of the corresponding  in the
presence of pyridine at temperatures of        carboxylic acid of the
general formula I is  about 140-180. According to the most com-
obtained analogously to the fifth mentioned  monly used method of carrying
out the Kindler 105        process by reacting 2 - [p - (1 - pyrryl) -
modification, morpholine is used as the amine,        phenyll -
acetylacetonitrile, which can be sub-  and the boiling point of 138[err]C
of the morpho-    50  stituted according to the definition of R[err, R[err]
line renders the use of pressure vessels un-        and R[err], with an
anhydrous alkali alcoholate  necessary. For example, the compound of the
solution. Finally, nitrites of carboxylic acids  general formula XI and
sulphur are refluxed  110        having the general formula I, which
nitriles  in excess morpholine for some time, e.g. about        also have
the general formula X and are suit-  5-40 hours and the resulting
morpholide of    55  able for hydrolysis, are obtained by reacting  a thio
acid corresponding to the general        p - (1 -  pyrryl) - benzyl halides
which are  formula XII        substituted according to the definition of
R[err]        R[err], R[err] and R[err], with alkali metal cyanides.
Instead of hydrolysing nitriles of the general                  [err] 



60  formula X, directly to carboxylic acids of the         general formula
I, they can first be converted         into the corresponding amides which
also have         the general formula X by treating them with
alkaline hydrogren peroxide solution and then  wherein R[err], R[err] and
R[err] have the meanings     65  hydrolysing if necessary in the same
opera-  given in formula I, is hydrolysed e.g. by boil-          1,200,204
ing with alkanolic or alkanolic-aqueous potas-    The  starting  materials
of the  general sium hydroxide solution or sodium hydroxide  formula XIII
can in turn be obtained by re- solution.
acting low alkyl esters having the general The compounds of the general
formula XI  formula II, with thionyl chloride.            50 which are
required as starting materials, can    According  to  an  eleventh  process
a be obtained for example by condensing 4'-  carboxylic acid having the
general formula I aminoacetophenone which is optionally sub-  is converted
into a low alkyl ester. For ex-           stituted according to the
definition for R[err], with  ample, a carboxylic acid having the general
compound of the general formula III given  formula I is reacted with a low
diazoalkane, 55 10  above analogously to the first mentioned pro-
especially diazomethane, or in the presence of cess for the production of
compounds of the  a  dehydrating  agent, such  as  hydrogen
general formula I.                          chloride, sulphuric acid,
p-toluene sulphonic                    A tenth process for the production
of com-  acid or dicyclohexylcarbodiimide, with a low
pounds of the general formula I consists of  alkanol. According to a
variation of the esteri-  60                15  reacting a compound of the
general formula  fication the carboxylic acid having the general
XIII                            formula I is first converted into a
reactive                               functional derivative and the latter
is reacted,                               optionally in the presence of an
acid binding                         [err]                        agent,
with a low alkanol. For example, by  65       heating  the  carboxylic
acid  with  thionyl  chloride in the presence of an acid binding  agent
such as pyridine, or with oxalyl chloride,  wherein R[err] represents a low
alkyl group, and  the corresponding carboxylic acid chloride is  R[err] and
R[err] have the meanings given under  obtained which yields the
corresponding low  70  20  formula I, with a compound of the general  alkyl
ester on reacting with a low  alkanol.                  formula XIV
According to another variation of the esteri- fication, the carboxylic acid
is converted into a metal salt, particularly an alkali metal salt, silver
salt or lead salt, and this is then re- -75 [err]                  acted
with a reactive ester of a low alkanol. for example with a low  alkyl
halide, low p-toluene sulphonic acid alkylester or dimethyl- sulphate. The
reaction  can optionally  be wherein R[err] and R[err] have the meanings
given,   carried out in an organic solvent such as  80 in formula I, and
treating the reaction product     benzene, toluene, ether, tetrahydrofuran
or dioxan, and completed bt heating. 25  of the general formula XV
Finally, the low  alkyl esters having the general formula I are produced by
a twelfth process in which a nitrile of the general  85 formula XVI R3
R2 R [err]  4R wherein R[err] represents a low alkyl group, and R[err],
R[err], R[err] and R[err] have, the meanings given  in which R[err],
R[err], R[err], and R[err], have the mean- in formula I, with an alkali
metal hydroxide,  ings given under formula I, is subjected to 30  if
desired liberating the carboxylic acid hav-  alcoholysis. The alcoholysis
is carried out by  90 ing the general formula I from the alkali metal
simultaneous or successive treatment with a salt so obtained and if desired
converting it  mineral acid, a low alkanol and, optionally  of into a
pharmaceutically acceptable salt with  water. For example, a nitrile of the
general an inorganic or orgranic base. For example, a  formula XVI is
treated with hydrogen chloride 35  compound of the general formula XIII is
in the cold, the resulting imide chloride- 95                  heated with
at least the equimolar amount  hydrochloride is reacted with a low
anhydrous                  of a compound, of the general formula XIV,
alkanol to form  the corresponding imido-                  such as
butadiene, isoprene or 2,3 - dimethyl -  alkyl-ester hydrochloride, and the
latter is de-                  butadiene, for a long period of time in an
composed with water to the corresponding low        40  organic solvent
such as acetonitrile or cyclo-  alkylester having the general formula I.
The  100 



hexane, until the addition is complete. The  nitriles of the general
formula XVI which are               crude reaction product of the general
formula  required as starting materials are embraced            V is
refluxed for example with potassium by the above given general formula X
and hydroxide in a low alkanol such as ethanol  their production is more
closely explained hereby ring contraction and, at the same  following that
formula.                       105             time, hydrolysis of the
ester group occurs.  According to the invention compounds of
1,200,204                                   10     the general formula I,
wherein R[err] represents    In unit dosage forms for oral administration
a low alkyl or alkenyl or alkynyl group are  the content of active
substance is preferably    obtained as racemates of the optically active
between 10%  and 90%. For the production    (+ ) and (-) forms, if in
suitable processes  of such unit dosage forms, the active substance 5
therefor, optically active starting materials are  is combined, for
example, with solid, pulveru-  70    not used. The racemates may be
resolved into  lent carriers, such as lactose, saccharose, sorbi-    the
optically active enantiomers by known  tol, mannitol; starches such as
potato starch,    means.  For  example  the  racemate  free  maize starch
or amylopectin, laminaria powder    carboxylic acids having the general
formula I  and citrus pulp powder; cellulose derivatives 10  are reacted
with optically reactive organic  or gelatine, optionally with the addition
of  75    bases, such as (+) and(-)    - phenyl ethyl-  lubricants such  as
magnesium  or calcium    amine [(+) and (-) - a - methylbenzyl- stearateor
polyethylene glycols to form tablets    amine], cinchonidine or cinchonine
or brucine  or dragec cores. The latter may be coated,    in organic
solvents or in water to pairs of  e.g. with concentrated sugar solutions
which 15  diastereomers, from which the more difficultly  can also contain
e.g. gum arabic, talcum and/  80    soluble one is separated, optionally
after con-  or titanium  dioxide, or with a lacquer dis-    centration
and/or cooling. Such organic solu-  solved in easily volatile organic
solvents or    tions are chosen wherein the two enantiomeric  mixtures of
solvents. Dyestuffs can be added    salts have the greatest difference in
solubility  to these coatings, e.g. to distinguish between 20  possible, so
that an optimal separation can be  different dosages of active substance.
Other  85    obtained, and optionally the amount of the  dosage units
suitable for oral administration    optically active base used can also be
reduced  are hard gelatine capsules as well as soft    to half of the
equimolar amount. For example  closed capsules made of gelatine and a
softener    the salt formation can be performed in a low   such as
glycerine. The former preferably con- 25  alkanol, such as ethanol or
isopropanol in  tain the active substance as a granulate in  90     acetone
or dioxane or in a mixture thereof  admixture with lubricants such as
talcum  or     or of further solvents. The optically active  magnesium
stearate and, optionally, stabi-   forms can show  great differences in
their  lisers  such   as   sodium    metabisulphite     pharmacological
properties, for example the  (Na[errS[err]0[err]) or ascorbic acid. In soft
capsules, 30  (+) - 2 - [p - (1 - pyrryl) - phenyl] - butyric  the active
substance is preferably dissolved or  95     acid shows stronger analgesic
and antiphlo-  suspended in suitable liquids such as liquid     gistic
activities than the (-) - 2 - [p - (1 -  polyethylene glycols, to which
stabilisers can     pyrryl) - phenyl] - butyric acid.            also be
added.       As examples of desired pharmaceutically       Examples of
dosage units for rectal admini- 35  acceptable salts of carboxylic acids
having the  stration are suppositories which consist of a  100    general
formula I can be mentioned: sodium   combination of an active substance
with a    salts, potassium salts, lithium salts, magnesium   suppository
foundation mass based on natural    salts, calcium  salts and ammonium
salts, as  or synthetic triglycerides (e.g. cocoa butter),    well as salts
with ethylamine, triethylamine,  polyethylene glycols or suitable higher
fatty 40  2  amino - ethanol, 2,2'  imino - diethanol,  alcohols, and
gelatine rectal capsules which  105     2 - dimethylamino - ethanol, 2 -
diethyl-  contain a combination of the active substance     amino  -
ethanol, ethylenediamine, benzyl-  with polyethylene glycols.     amine,
procaine,  pyrrolidine,  piperidine,    Ampoule solutions for parenteral
especially     morpholinc, 1 - ethyl - piperidine or 2 -  for intramuscular
or intraveneous administra- 45  piperidino - ethanol or with basic ion ex-
tion contain, e.g. a compound of general 110    changers.
formula I in a concentration of, preferably,      The  new   compounds  of
the  general  0.5 to 5% as aqueous dispersion prepared with      formula I
as well as the pharmaceutically  the aid of the usual solubility promoters
and/      acceptable salts of the free acids having this  or emulsifying
agents as well as, optionally, 50  formula are administered, as mentioned
above,  stabilisers, or they contain an aqueous solution  115     orally,
rectally  or parenterally. The daily  of a pharmaceutically acceptable,
water soluble     doses range between 50 and 3000 mg for  salt of a free
acid embraced by the general     adult patients. Suitable dosage unit forms
formula I.     such  as dragees, tablets, suppositories  or    Further
parenteral forms for percutaneous 55  ampoules, contain, as active
substance prefer-  application are e.g. lotions, tinctures or oint- 120
ably  10-500 mg of a compound of the  ments prepared with the usual
additives.     general formula I or of a salt of a free acid   The follow
prescriptions further illustrate     having this formula, with a
pharmaceutically  the production of different unit dosages and 



acceptable inorganic or organic base.         forms of application. 60   As
active substances of compounds of the       a) 1000 g of active substance,
e.g. 2 - [p - 125    general formula I, wherein R[err] is other than  (1 -
pyrryl) - phenyl] - butyric acid are mixed    hydrogen,  as  well  as  the
corresponding  with 550 g of lactose and 292 g of potato
pharmaceutically acceptable salts, the racemate  starch, the mixture is
moistened with  an    as well as an optically active enantiomer can
alcoholic solution of 8 g of gelatine and granu- 65  be used.
ated through a sieve. After drying, 60 g of 130
potato starch, 60 g of talcum  and 10 g of  are refluxed for 30 minutes.
The reaction  65 ably                magnesium  stearate and 20 g of highly
dis-  mixture is then distilled from an oil bath, first :tion
persed silicon dioxide are mixed in and the  under 12 Torr and then under
high vacuum. mixture is pressed into 10,000 tablets each  The fraction
which  passes  over between 5  weighing 200 mg and containing 100 mg of
180[err-200[err] under 0.5-1  Torr consists of active substance. If desired
the tablets can be  crude 2 - [p - (1 - pyrryl) - phenyl] - butyric  70
grooved for better adaptation of the dosage.    acid. It crystallises
during  the distillation, b) 200 g of active substance, e.g. 2 - [p -  M.P.
105-110. On  recrystallising  from (1 - pyrryl) - phenyl] - butyric acid,
are well  benzene/cyclohexane (1:1, 660 ml) and de- 10  mixed with 16 g of
maize starch and 6 g of  colouring with active charcoal, washing the highly
dispersed silicon dioxide. The mixture  crystals with the same mixture of
solvents  75 is moistened with a solution of 2 g of stearic  (110 ml) and
drying for 15 hours at 50[err] acid, 6 g of ethyl cellulose, and 6 g of
stearin  under 0.5 Torr, pure 2 - [p - (t - pyrryl) - in about 70 ml of
isopropyl alcohol and granu-  phenyl] - butyric acid is obtained which
melts 15  lated through a sieve III (Ph.Hclv. V). The at 112-113[err]. It
has an immediate positive granulate is dried for about 14 hours and
reaction to Ehrlich reactant (p - dimethyl-  80 then pressed again through
sieve III-IlIa.  amino - benzaldehyde). It is then mixed with 16 g of maize
starch,    On reacting p - amino - hydratropic acid 16 g of talcum and 2 g
of niagnesium stearate  (rac., F. Nerdel, H. Pawlowski, Chem. Ber. 20  and
pressed into 1000 dragee cores. These are  87, 217--220 (1954)) with the
equimolar then coated with a concentrated syrup of 2 g  amount of 2,5 -
dimethoxy - tetrahydrofuran,  85   of shellac, 7.5 g of gum  arabic, 0.15 g
of  p - (1 - pyrryl) - hydratropic acid is obtained dyestuff, 2 g of highly
dispersed silicon di-  in an analogous manner; M.P. 166--168. oxide, 25 g
of talcum and 53.35 g of sugar,    If 2 - (p - aminophenyl) - butyric acid
is 25  and dried. The dragees obtained each weigh  reacted with an
equimolar amount of 2,5 - 360 mg and contain 200 mg of active sub-
dimethoxy - 3 - methyl - tetrahydrofuran in  90 stance.
an analogous manner to the first paragraph, c) 50.0 g of 2  [p - (1 -
pyrryl) - phenyl] -  2 - [p - (3 - methyl - 1 - pyrryl) - phenyl] -
propionic acid are dissolved in a mixture of  butyric acid with M.P.
138-139[err] is obtained. 30  232 ml 1N  sodium  hydroxide solution and
The 2,5 - dimethoxy - 3 - methyl - tetrahydro- 500 ml of pyrrogen free
boiled water and  furan, B.P. 157-158[err] 760 Torr, N[err] 1,4169,  95 the
solution is made up to 2000 ml with the  is produced starting from 3 -
methyl - furan                     same water. The solution is filtered,
filled in  by conversion into the 2,5 - dimethoxy - 3 - 1000 ampoules of 2
ml each and sterilized.  methyl - 2,5 - dihydrofuran, B.P. 171-172[err]/ 35
One ampoule of 2 ml contains 50 mg of  760 Torr, N[err] 1.4358, analogously
to the 2 - [P - (1 - pyrryl) - phenyl] - propionic  corresponding 2-methyl
compound [Clauson- 100 acid as active substance in the form  of its  Kaas,
Limborg, Dietrich, Acta Chem. Scand. sodium salt.                        6,
545 (1952)], and reduction analogously to d) 50 g of 2 - [p - (1 - pyrryl)
- phenyl] -  the production of the 2,5 - dimethoxy - 2 - 40  butyric acid
and 1950 g finely ground basic  methyl  -  tetrahydrofuran   [Clauson-Kaas,
substance for suppositories (e.g. cocoa butter)  Elming, Acta Chem. Scand.
6, 867 (1952)]. 105                     are thoroughly mixed and then
melted. 1000  By reaction of 2 - (p - aminophenyl) - suppositories of 2.0 g
each are cast from the  valeric acid with the equimolar amount of melt kept
homogenous by stirring. Each con-  2,5 - dimethoxy - tetrahydrofuran the 2
- [p - 45  tains 50 mg of active substance.            (1 - pyrryl) -
phenyl]' - valeric acid, M.P. c) 60.0 g of polyoxyethylene sorbitan mono-
108-109 is also analogously obtained.      110 stearate, 30.0 g sorbitan
monostearate, 150.0 g paraffin oil and 120.0 g stearyl alcohol are
EXAMPLE 2 melted together; 50.0 g of [p - (1 - pyrryl) -    30.2 g (0.20
mol) of (p - aminophenyl) 50  phenyl] - acetic acid (finely pulverised) are
acetic acid [Radziszewski, Ber. 2, 209; Bed- added and 590 ml water
preheated to 40[err]  son, J. Chem. Soc. 37, 92] and 26.4 g (0.20
emulsified therein. The emulsion is stirred  mol) of 2,5 - dimethoxy -
tetrahydrofuran in  115                     until cooled to room
temperature and then  40 ml of acetic acid are refluxed for 30 After
cooling, the reaction solution 55   The following examples further
illustrate  is poured into 160 ml of water. The pre-
the production of the new  compounds of  cipitated crystals are filtered
off, washed with 



general formula I but they in no way limit the  water and dried for 15
hours at 70[err]. The  120  scope of the invention. The temperatures are
brown  powder obtained  is extracted  with                      given in
degrees Centigrade.                  benzene in a Soxhlet apparatus. On
con-  centrating the extract, the [p - (1 - pyrryl) -  60
EXAMPLE 1              phenyl] - acetic acid which melts at 180-  179 g (1
mol) of 2 - (p - aminophenyl) -  182[err] and has a positive Ehrlich
reaction is 125  butyric acid (Fourneau, Sandulesco, Bl. [4],  obtained.
452) and 132 g (1 mol) of 2,5 - dimethoxy-                   ExAMPLE 3
tetrahydrofuran in 200 ml of glacial acetic acid  3.58 g (0.020 mol) of 2 -
(p - amino-           12                               1,200,204
12    phenyl) - butyic acid and 2.28 g (0.020 mol)  The aqueous phase is in
turn extracted twice   of acetonyl-acetone in 7 ml acetic acid are  with
ether. The ether phases are combined,   refluxed for 30 minutes. The clear,
red re-  dried over magnesium sulphate and evaporated  65   action mixture
is evaporated to dryness on   to dryness The residual crude product melts 5
the water-bath (1000) under 10 Torr. The  partially at 109-112[err]. It is
then recrystal-    solid residue (5.3 g) is dissolved in 150 ml of  lised
from  about 20 ml benzene-cyclohexane    ether, the ether solution is
washed with 15 ml  (1: 1) and then from about 35 ml methanol-    3-N
hydrochloric acid and several times with  water (3: 2), whereupon 2 - [p -
(1 - pyrryl) -  70    water, dried over magnesium  sulphate and  phenyl] -
butyric acid is obtained; M.P. 112- 10  concentrated. The reddish brown,
crystalline 113. residue which melts at 143[err] is sublimated
Analogouly, by using 0.025 mol of n -    at 140-150[err] under 0.1 Torr.
The sublimate  propyl - bromide, isopropyl - bromide, allyl -    is
recrystallised from benzene-cyclohexane and  bromide or 2 - propynyl -
bromide are  75 then from methanol-water and then once more  obtained 15
sublimated, whereby 2 - [p - (2,5 - dimethyl -  2 - [p - (1 - pyrryl) -
phenyl] - valeric acid,    1 - pyrryl) - phenyl] - butyric acid is
obtained,    M.P. 108-109[err],    M.P. 154-155[err].
2 - methyl -2 - [p - (1 - pyrryl) - phenyl] -
butyric acid, M.P. 148-149,             80                 EXAMPLE 4
2 - [p - (1 - pyrryl) - phenyl] - 4 - pentenic      21.4 g of (p -
aminophenyl) - acetic acid -    acid, M.P. 102-105[err], or 20  ethylester,
15.9 g of 2,5 - dimethoxy - tetra-  2 - [p - (1 - pyrryl) - phenyl] - 4 -
pentynic    hydrofuran and 30 ml of glacial acetic acid    acid, M.P.
122-123[err] respectively.    are refluxed for 1 hours. The solvent is dis-
tilled off under water jet vacuum. The residue              EXAMPLE 7
85    is distilled in high vacuum, whereupon the    Analogously to Example
6, 10.1 g (0.05 25  [p - (1 - pyrryl) - phenyl] - acetic acid - ethyl-
mol) of [p - (1 - pyrryl) - phenyl] - acetic    ester passes over at
122-130[err]/0.02 Torr.  acid are reacted, with. 6.85 g (0.05 mol) of
After recrystallisation from methanol it melts  1 - bromine - butane, using
a sodium - amide    at 49-51[err].                       suspension
prepared from 2.9 (0.125 mol) of  90
sodium and 250 ml of liquid ammonia. The                 EXAMPLE 5
crude product is distilled in high vacuum and 30   3.58 g (0.02 mol) of 2 -
(p - aminophenyl) -  the fraction which passes over under 0.2 Torr
butyric acid and 2.10 g (0.01 mol) of mucic  at 171-180[err] is
crystallised from a mixture of    acid are dissolved by boiling in 50 ml of
40 ml of petroleum ether (B.P. up to 50[err])  95    water. The clear
solution is evaporated to dry-  and 20 ml cyclohexane, and then from a mix-
ness and the residue is sublimated under  ture of 15 ml each of petroleum
ether and 35  high vacuum (0.4 Torr) at 170-230[err]. The  cyclohexane and
finally from 20 ml methyl-    pale yellow  sublimate is crystallised from
cyclohexane, whereupon pure 2 -[p - (1 -    benzene whereupon 2 - [p - (1 -
pyrryl) -  pyrryl) - phenyl] - hexanoic acid is obtained  100    phenyl] -
butyric acid is obtained, M.P. 109-  as yellowish-white crystals, M.P.
96-98[err].    112[err]. After recrystallisation from  ether, the 40
melting point is 112-113[err].                                  EXAMPLE 8
Analogously to Example 6, 15.1 g (0.075                 EXAMPLE 6
mol) of [p - (1 - pyrryl) - phenyl] - acetic      To 150 ml of liquid
ammonia is added  acid are reacted with 13.7 g (0.097 mol) of 105    while
stirring enough of 1.45 g (0.063 mol)  methyl-iodide using a sodium-amide
suspen-    of sodium to produce a distinctly blue solution,  sion prepared
from 4.32 g (0.188 mol) sodium 45  a few crystals of iron(III)nitrate are.
added  and 300 ml of liquid ammonia. After in all    thereto and then the
remaining sodium  and  six crystallisations from  benzene, methanol-
stirring is continued till the blue colour has  water and methanol the
crude product affords 110    disappeared and a grey sodium-amide suspen-
the 2 - [p - (1 - pyrryl) - phenyl] - propionic    sion is formed (see
Organic Reactions 8, 122  acid as white crystals, M.P. 168-169[err]. 50
[1954]). 5.03 g (0.025 mol) of [p - (1 - 



pyrryl) - phenyl] - acetic acid (cf. Example 2)             EXAMPLE 9    is
added to this suspension. The mixture is    7.4 g p - (1 - pyrryl) -
benzoic acid with    refluxed for 30 minutes while stirring. A   3.3 ml of
thionyl-chloride and 4.8 g of pyri- 115    solution of 2.73 g (0.025 mol)
of etbylbromide  dine in 100 ml methylene-chloride are heated 55  in 5 ml
ether is added dropwise within 2  to boiling under reflux for 3 hours in a
nitro-    minutes, and the reaction mixture is further  gen atmosphere. The
reaction mixture is then    refluxed and stirred for 30 minutes. 3.8 g
evaporated in vacuum and the residue is mixed    (0.07 mol) of ammonium
chloride are added  with 100 ml tetrahydrofuran, whereby a part 120    and
the ammonia is evaporated with the  thereof remains undissolved. The
resulting 60  gradual addition of 150 ml of ether. The prac-  suspension of
crude acid chloride is added    tically ammonia-free ethereal solution is
Ex- dropwise within an hour, while cooling with    tracted with 25 ml of
3-N hydrochloric acid.  ice, to a mixture of 200 ml 0.6-N ethereal
13                                1,200,204 diazomethane solution and 50 ml
of dioxane  of ether. The aqueous phase is separated off,
and the whole is then stirred for 18 hours at  filtered and brought to pH
3--4 with about room temperature. A solution is thus formed   6-N
hydrochloric  acid. The  precipitated which is frec from a slight turbidity
by filtra-  crystals are filtered off under suction, washed 5  tion through
Hyllo (diatomaceous earth), and  with water and dried for 14 hours at
70[err].  70 the filtrate is evaporated under reduced pres-  [p - (1 -
pyrryl) - phenyl] - acetic acid, M.P. sure at 30[err].
180-182[err]  which  sinters  at 178[err]  is so The residual, raw 4' - (1
- pyrryl) - 2 -  obtained. By recrystallisation  from  carbon diazo -
acetophenone is dissolved in 180 ml  tetrachloride-methanol small
colourless plates                  10  abs. methanol, the solution is
heated to boil-  are obtained, M.P. 181-182.                75   ing under
reflux, and is mixed portionwise with silver-oxide (produced from 2 g of
silver               EXAMPLE 11 nitrate and washed with methanol) until no
9.10 g (0.05 mol) of [p - (1 - pyrryl) -                      further gas
evolution can be determined, which  phenyl] - acetonitrile are refluxed for
30 hours  15  takes about 4 hours. The silver precipitate is  in a solution
of 14 g (0.25 mol) of potassium                      filtered off, the
filtrate is evaporated under  hydroxide in 70 ml of methanol and 10 ml  80
vacuum  and the partially crystalline residue  of water. After cooling, the
reaction solution of crude [p - (1 - pyrryl) - phenyl] - acetic  is mixed
with water and made acid with conc. acid - methylester is refluxed for 3.
hours with  hydrochloric acid. The carboxylic acid which              20  a
solution of 4 g potassium hydroxide in 5 ml  separates off is taken up in
ether and the    of water and 50 ml of methanol. After distil-  ethereal
solution is dried and concentrated.  85                      ling the
solvent off under vacuum, the residue  The residue is recrystallised  from
carbon                      is dissolved in 30 ml of methanol-water (1: 1)
tetrachloride-ethylacetate several times, where-              and
neutralised with glacial acetic acid. The  upon the [p - (1 - pyrryl) -
phenyl] - acetic        25  crude [p - (1 - pyrryl) - phenyl)] - acetic
acid is obtained, M.P. 180-182[err].  acid so obtained has a M.P. of
170-180[err]. By                     The [p - (1 - pyrryl) - phenyl] -
aceto-  90  recrystallising several times from carbon tetra-  nitrile is
produced as follows:  chloride-ethyl acetate the melting point is    a)
17.8 g (0.135 mol) of (p - amino-  raised to 180-182[err].
phenyl) - acetonitrile and 17.8 g (0.135 mol)  The p - (1 - pyrryl) -
benzoic acid used as  of 2,5 - dimethoxy - tetrahydrofuran are re-
starting material is obtained as follows:     fluxed for 2 hours in 47 ml
of acetic acid.  95  a) The p - (1 - pyrryl) - benzoic acid - ethyl-  The
dark reaction mixture is then evaporated  ester is produced analogously to
the 4 - (1 -  on the water-bath (100[err]) under 10 Torr. The  pyrryl) -
acetophenone [cf. Example 12a)],  partially crystallised residue of 24.5 g
is con-  35  from 2,5 - dimethoxy - tetrahydrofuran and  tinuously
extracted with ether for 3 hours in    4 -amino - benzoic acid - ethyl
ester, M.P.  a Soxhlet apparatus. The ethereal suspension  100 75-76[err]
(from  methanol), B.P. 140-145[err]/  so obtained is concentrated to 50 ml
and 0.01 Torr.                            cooled to 20[err]. The substance
which crystal-                        b) A solution of 32 g of p - (1 -
pyrryl) -  lises out is filtered off, washed twice with 40  benzoic acid -
ethylester and 12 g of sodium   ether and dried, whereupon [p - (1 -
pyrryl) - hydroxide in 600 ml ethanol is heated to boil-  phenyl] -
acetonitrile is obtained as light 105                      ing under reflux
for 2 hours, whereupon a  brown crystals, M.P. 100-102[err]. By recrystal-
crystalline precipitate gradually forms. The  lisation from  260 ml
isopropanol, while de-   reaction mixture is then concentrated to about
colouring with active charcoal, white, pure   45  200 ml under reduced
pressure and the pre-  substance is obtained, M.P. 104-105[err], which
cipitated sodium salt is brought to a solution  has a positive Ehrlich
reaction.          110   by the addition of 200 ml of water. This
solution is then slowly brought to pH  5 by                  EXAMPLE 12
means of glacial acetic acid while stirring,    3.7 g (0.02 mol) of 4' - (1
- pyrryl) - 50  whereupon the desired p - (1 - pyrryl) -  acetophenone, 1.0
g of sulphur powder and benzoic acid precipitates as a fine, thick slurry.
4 ml of morpholine are refluxed for 15 hours. 



The precipitate is filtered off under suction,  The dark reaction mixture
is thereupon mixed  115 washed portionwise with 100 ml of water and  with
20 ml ethanol and 30 ml 2-N  sodium                       dried for 7 hours
at 70[err] in a thermal vacuum   hydroxide solution and refluxed for a
further                   55  dessicator. The p- (1 - pyrryl) - benzoic
acid   8 hours. The  volatile  portions are  then  so obtained melts at
265-270[err] with decom-  evaporated in vacuum and the residue is dis-
position.                             solved in 30 ml of water and treated
with  120  EXAMPLE   10                      active charcoal. The solution
is then brought  A solution of 40 g of [p  (1 - pyrryl) -  to pH  1-2 with
concentrated hydrochlorid  60  phenyl] - acetic acid - ethylester (of.
Example  acid. The resulting precipitate is filtered off,  4) and 7.2 g of
sodium hydroxide in a mix-  washed with water till it shows only pH 3-4
ture of 200 ml each of water and ethanol, is  and then dried in a thermal
vacuum dessica- 125  refiuxed for 5 hours. After evaporation in  tor at
about 100 Torr and 50 4.0 g of  vacuum, the residue is dissolved in about
[p - (1 - pyrryl) - phenyl] - acetic acid are  65  400 ml of water and
extracted with 100 ml  thus obtained as crystals with M.P. 160-          14
1,200,204                                    14     170[err]. Further
purification is carried out by  of the thionylchloride in vacuo. The
reaction     reprecipitation  (sodium  hydroxide;  hydro-  product
separates as a viscous mass. The     chloric acid) and recrystallisation
(once from   reaction mixture is refluxed for another half     ethanol and
then once from  carbon tetra-  hour, cooled on ice and decomposed with 5
chloride - methanol); [p - (1 - pyrryl) -  about 100 ml of 2-N sulphuric
acid until the  70     phenyl]  acetic acid is so obtained, M.P.  whole  is
dissolved. The  ether  phase  is     180-182. Analogously when using 0.02
mol  separated, combined with an ethereal extract     of the substituted 4
- pyrryl - acetophenone,  of the aqueous phase, washed with water,
mentioned  under  a),  the  following  are dried over sodium  sulphate and
evaporated. 10  obtained:                                The oily residue
is taken up in a solution of  75     [3 - bromo - 4 - (1 - pyrryl) -
phenyl] - acetic  30 ml of glacial acetic acid, 3.75  conc,       acid,
sulphuric acid and 20 ml of water and refluxed     [3 - methyl - 4 - (1 -
pyrryl) - phenyl] -  for 5 hours until the evolution of carbon di-
acetic  acid, B.P. 190[err]/0,02  torr, nD22  oxide is completed. Then the
solution is poured 15    1.5785                                 on ice,
made alkaline with 20%  sodium   80     [3 - methoxy - 4 - (1 - pyrryl) -
phenyl] -  hydroxide solution and extracted several times       acetic
acid, M.P. 124-126[err] (from  Iso-  with ether. The combined ether
extracts are       propanol)                              washed  with
water,  dried  over  sodium     [2 - chloro - 4 - (1 - pyrryl) - phenyl] -
acetic  sulphate, and the ether is distilled off. There 20    acid.
is obtained crude 4 - nitro - 3 - methoxy -  85       The starting
materials are produced as fol-  acetophenone which melts after
recrystallisa-     lows:                                    tion from ether
at 66-68.       a) 13.5 g of 4' - amino - acetophenone and    c) 7.35 g of
4 - nitro - 3 - methoxy -     13.2 g of cis, trans 2,5 - dimethoxy - tetra-
acetophenone are dissolved in 90 ml of glacial 25  hydrofuran are refluxed
for 2[err] hours in 25   acetic acid. The solution is heated to about  90
ml of glacial acetic acid. When left standing  70 on a water bath and a
warm solution of     overnight, crystals separate off from the dark  30 g
of tin(II) chloride in 36 ml conc. hydro-     reaction mixture. These are
filtered off and   chloric acid is added all at once. The reduc-     washed
with ether. 4' - (1 - pyrryl) - aceto-  tion occurs immediately with
boiling of the 30  phenone is obtained, M.P. 118-122[err]. After  solution.
The reaction mixture is allowed to  95     crystallisation from
isopropanol the melting  cool to room temperature, then poured on ice
point is 120-122[err]. In an analogous manner,  and made alkaline with
40%sodium hydroxide     from 21.4 g 3' - bromo - 4' - amino, - aceto-
solution. The reaction product is extracted     phenone there is obtained
3' - bromo - 4' -  with ether. The ether extract is washed with 35  (1 -
pyrryl) - acetophenone, starting from   water, dried  over  sodium
sulphate  and  100     14.9 g 3' - methyl - 4' - amino - acetophenone
evaporated to dryness. By crystallisation of     there is obtained 3' -
methyl - 4' - (1 - pyrryl) -  the residue from ether-petroleum  ether there
acetophenone, starting from 16.5 g 3' - meth-  is obtained 4 - amino - 3 -
methoxy -     oxy - 4' - amino - acetophenone [see b) and   acetophenone as
yellow  prisms, M.P. 66- 40  c)] there is obtained 3' - methoxy - 4' - (1 -
87[err].                                         105     pyrryl) -
acetophenone, B.P. 220 /0.05 Torr.                  EXAMPLE 13     M.P.
58-64 and starting from 16.9 g 2' -    21.2 g of 2 - (p - sulphinylimino -
phenyl) -     chloro - 4' - amino - acetophenone (prepared   butyric acid -
ethylester and 12 g of 2,3 -     from  3' - chloro - acetanilide and
acetyl-  dimethyl - 1,3 - butadiene are refluxed in 45  chloride) there is
obtained 2' - chloro - 4' -  50 ml acetonitrile for 17 hours and then the
110     (1 - pyrryl) - acetophenone.             reaction mixture is
evaporated in vacuum.       b) In a 250 ml stirring flask with a stirrer,
The dark residue is refluxed for 2 hours with     a dropping funnel and a
reflux condenser 2.7 g  a solution of 30 g of potassium hydroxide in     of
magnesium  filings with 2.5 ml of abs.  250 ml of ethanol and after mixing
with 200 50  ethanol are reacted with addition of a trace  ml of water is
concentrated in vacuo to about 115 



of iodine in 0.25 ml of carbontetrachloride.  200 ml. The solution is
treated with charcoal,     Ater the beginning of the reaction it is diluted
brought to pH  1-2 with 2-N  hydrochloric     with 37.5 ml of ether and a
solution of 17.6 g  acid and cooled. The resulting crystalline pre-     of
malonic acid ethyl ester, 10 ml of abs.  cipitate is filtered off under
suction, washed 55  ethanol and  12.5 ml of abs. ether is so  neutral with
water and dried in a thermal 120     added that the reaction mixture is
kept boil-  vacuum dessicator. Crude 2 - [p - (3,4 - di-     ing without
external heating. It is refluxed  methyl  1 - pyrryl) - phenyl] - butyric
acid     for 3 hours until all of the magnesium is dis-  is so obtained,
M.P. 115-130[err]. On recrystal-     solved. To the cooled clear solution
there is  lisation from isopropanol-water and the from 60  added while
stirring vigorously, an ethereal  carbon tetrachloride, the melting point
rises to  125     solution of 21.5 g of crude 4 - nitro - 3 -  131-132.
methoxy - benzoylchloride which has been       If the 2,3 - dimethyl - 1,3
- butadiene is     previously refluxed for two hours with 19.7 g   replaced
by 11.5 g of isoprene (2 - methyl -     of 4 - nitro - 3 - medithoxy -
benzoic acid in  1,3 - butadiene), the 2 - [p - (2 - methyl - 1 65 50 ml of
thionylchloride and with distilling off  pyrryl)  phenyl - buyric acid is
obtained  130            1,200,204                              15  in an
analogous manner, M.P. 138-1390.  131[err]/0.2 Torr, n[err] 1.5529, M.P.
55-56[err]. In an analogous manner from  1,3 - buta-    Also in an
analogous manner, using 10.8 g  65 diene the 2 - [p - (1 - pyrryl) -
phenyl] -  (0,05 mol) of 2 - [p - (1 - pyrryl) - phenyl] - butyric acid is
obtained, M.P. 112-113[err].      propionic acid, 65 ml of methanol and 2
ml 5     Also in an analogous manner [p - (3,4 -  of concentrated sulphuric
acid, the 2 - [p -                     dimethyl - 1 - pyrryl) - phenyl] -
acetic acid,  (1 - pyrryl) - phenyl] - propionic acid - M.P. 174-183 is
obtained from 20.2 g of  methylester is obtained, B.P.  123[err]/0.008  70
(p -sulphinyliminophenyl) - acetic acid - ethyl-  Torr, n[err] 1.5680, M.P.
40-41[err]. ester, 14 g of 2,3 - dimethyl - 1,3 - butadiene, 10  0.1 g of
hydroquinone and 50 ml of aceto-                    EXAMPLE 15 nitrile.
After recrystallisation from methanol,    31.8 g of [p - (1 - pyrryl) -
phenyl] - acetic the acid melts at 183-185[err].                   acid
(cf. Example 2) are dissolved in 200 ml The production of the 2 - (p -
sulphinyl-  of anhydrous methanol and refluxed for 4  75 imino - phenyl) -
butyric acid - ethylester can  hours with 6 ml of concentrated sulphuric 15
be carried out in the following manner:       acid. The solvent is
distilled off in vacuum a) A mixture of 7.5 ml of thionylchloride  at a
temperature of at most 40[err]. The residue and 10 ml of benzene is added
dropwise while  is taken up in about 200 ml of methylene stirring and
cooling with ice at 10-20[err], to a  chloride and made alkaline, while
cooling with  80 solution of 20.7 g of 2 - (4 - aminophenyl) -  ice, with
5-N sodium hydroxide. The organic 20  butyric acid-ethylester in 100 ml
benzene.  phase is separated off, washed with water and Thereupon, the
reaction mixture is heated to  dried  over anhydrous magnesium  sulphate.
boiling in 15 minutes under reflux while stir-  The oil which remains after
evaporation of ring. The residue which remains after evapora-  the solvent
is distilled at high vacuum. The  85 tion of the solvent under reduced
pressure  fraction 126-138/0.3 Torr solidifies in the 25  yields, after
distillation in high vacuum, 2 -  cold. By recrystallisation from  carbon
tetra- (p - sulphinylimino - phenyl) - butyric acid -  chloride - ligroin,
[p - (1 - pyrryl) - phenyl] - ethylester as a yellow oil, B.P. 125[err]/0.1
Torr.  acetic acid - methylester is obtained as colour- In an analogous
manner (p - sulphinyl-  less crystals, M.P. 43-44[err].
90 imino - phenyl) - acetic acid - ethylester, B.P. 30  110[err]/0.1 Torr
is produced from  17.9 g of                     EXAMPLE 16 (p -
aminophenyl) - acetic acid - ethylester.  3 g of [p - (1 - pyrryl) -
phenyl] - aceto- nitrile (of. Example lla) are dissolved in 30 EXAMPLE 14
ml of methylene chloride, mixed with 30 ml 11.5 g (0.050 mol) of 2 - [p -
(1 - pyrryl) -  of 4.4-N hydrochloric acid in methanol. and  95 phenyl] -
butyric - acid (cf. Example 1) are  left standing for 2[err] days at
(0-4[err]. The dark 35  refluxed for 4 hours in a solution of 2 ml
reaction mixture is concentrated under re- of concentrated sulphuric acid
in 65 ml of duced pressure, the residue dissolved in 100 methanol. The
reaction mixture is then cooled  ml of methylene chloride, with
ice-cooling, to 0[err] and poured onto ice water. The crude  brought to a
pH  of 8-9  with 2-N  sodium  100          2 - [p - (1 - pyrryl) - phenyl]
- butyric acid -  hydroxide and vigorously shaken for 2-3
40  methylester which precipitates in crystal form   minutes. The organic
phase is separated off,  is filtered, washed with ice cold sodium carbon-
washed with  water, dried  over anhydrous  are solution and then with water
and dried  magnesium sulphate and evaporated in vacuo.  in vacuum  at room
temperature. After re-  The remaining black residue is distilled in  105
crystallisation from methanol it melts at 56-  high vacuum and yields [p -
(1 - pyrryl) -  58[err].                             phenyl] - acetic acid
- methylester as a  In an analogous manner, using the same  yellowish oil,
B.P. 148-150[err]/1.5 Torr, which 



amount of ethanol instead of methanol, the  begins to crystallise after a
short time. After  crude 2 - [p - (1- pyrryl) - phenyl] - butyric
crystallisation  from   carbon  tetrachloride-  110  acid - ethylester is
obtained which is purified  ligroin, the ester melts at 43-44[err].  50  by
distillation in high vacuum; B.P. 118-  123[err]/0.1 Torr, n[err] 1.5502,
M.P. 29-310.                         EXAMPLE 17  If 10. g (005. mol). of [p
- (1- pyrryl) -    6.9 g of 2 - [p - (1 - pyrryl) - phenyl] -  phenyl] -
acetic acid with 65 ml of methanol  butyric acid (cf. Example 1) are
dissolved in    and 2 ml of conc, sulphuric acid are also  20 ml of benzene
by warming and mixed with  115  55  treated in an analogous manner, [p - (1
-  a solution of. 2.7 g of 2 - dimethylammo -  pyrryl) - phenyl] - acetic
acid - methylester is  ethanol in 2 ml of benzene. On rubbing, the
obtained, B.P. 120-126[err]/0.1  Torr, n[err]5  salt crystallises out. It
is filtered off by suction,    1.5770, M.P. 4344[err].
washed with 5 ml of cold ether and dried. If 10.1 g of [p - (1 - pyrryl) -
phenyl] -  After recrystallisation from  30 ml benzene  120
60  acetic acid with 65 ml ethanol and 2 ml  and drying at room
temperature  in high           conc sulpuric acid are also treated in an
vacuum, the 2- dimethylaminoethanol - salt anologous manner, [p- (1 -
pyrryl) - phonyl] -  of the 2  [p -[p - (1 - pyrryl) - phenyl] - butyric
acetic acid ethyl ester is obtained, B.P. 129-  acid melts at 96-100[err],
after sintering at 91[err].          1,200,204
16                   EXAMPLE 18                with 6.8 g of potassium
hydroxide, refluxed      1.9 g of methyl - [p -  (1 - pyrryl)  - for 2
hours, whereby the mono-substituted,    phenyll - malonic acid -
diethylester, 1.4 g of  malonic acid diethylester (starting material) is
potassium hydroxide, 5 ml of water and 15 ml  hydrolysed, while the
required reaction pro- 5  of n-butanol are heated to boiling for 3 hours
duct remains unchanged. After cooling, the  70    while stirring. The
solvent is evaporated in 30  solution is extracted twice, each time with
ml of water. The aqueous solution is extracted   200 ml of ether. The
ethereal solution is    with 15 ml of ether and after filtration is  washed
neutral with water and concentrated.    brought to a pH 1-2 with 2-N
hydrochloric       The oil which remains crystallised spon- 10  acid. The
fine, colourless precipitate is filtered  taneously. By recrystallisation
from  benzene-  75    by suction and washed with water. The 2 -  petroleum
ether, methyl - [p - (1 - pyrryl) -    [p - (1 - pyrryl) - phenyl] -
propionic acid  phenyl] - malonic acid diethyl ester is obtained    so
obtained melts at 168-169[err].                as colourless crystals, M.P.
57-58[err].      Analogously there is obtained 2 - [p - (1 -    In an
analogous manner by using 17.6 g 15  pyrryl) - phenyl] - butyric acid, M.P.
112-   of ethyl iodide twice the ethyl - [P - (1 -  80    113[err].
pyrryl) - phenyl] - malonic acid diethyl ester      The di-substituted
malonic acid-diethylester  is produced. The oily crude product is purified
necessary as starting material is produced as  by distillation, B.P.
215[err]/0.05  Torr. n[err]    follows:
1.5415. 20   a) A mixture of 80 g of [p - (1 - pyrryl) -
EXAMPLE 19                     85    phenyl] - acetic acid - ethylester and
280 ml    Hydrogen sulphide is introduced into a    of diethyl carbonate
are heated to 80[err]. Between  suspension of 4 g of sulphur powder in 60
ml    75 and 80 a solution of 10.0 g of sodium   of conc. aqueous ammonia
solution until the    in 450 ml of abs. ethanol is quickly added  sulphur
dissolves. Then a solution of 6.0 g 25  while  stirring.  The  ethanol  is
there-  of p - (1 - pyrryl) - acetophenone in 24 ml  90    upon  distilled
off  from   the  reaction  of dioxane is added and the reaction mixture
mixture.  By  gradually  raising  the  bath  is heated for 12 hours in an
autoclave to    temperature to 230[err] distillation is continued
150(160[err]. The partially crystalline reaction    until the vapour
temperature reaches 120[err].  mass is then mixed with 100 ml of 5-N 30
200 ml of diethyl carbonate are now added  sodium hydroxide and 30 ml of
isopropanol  95    and distilled off until the vapour temperature  and
refluxed for 14 hours. The reaction mix-    reaches 123[err]. The contents
of the flask are  ture is diluted with 200 ml of water and the    cooled in
ice and neutralised with a mixture of  organic solvents are evaporated off
under re-    30 ml of glacial acetic acid and 800 ml ice-  duced pressure.
The remaining aqueous solu- 35  water. The mixture is extracted twice, each
tion is stirred with active charcoal, filtered  100    time with 400 ml of
ether, the ether solution  through  Hyflo  (Registered  Trade  Mark)
washed with 5% potassium bi-carbonate solu-  (diatomaceous earth) and made
acid with 2-N    tion, dried over sodium sulphate and concen-  hydrochloric
acid. The [p - (1 - pyrryl) -    trated, whereupon the [p - (1 - pyrryl) -
phenyl] - acetic acid obtained as crystals is 40  phenyl] - malonic acid -
diethylester crystal-  dissolved in 2-N  sodium  carbonate solution, 105
uises out. It is filtered off by suction and   again  precipitated  with
2-N  hydrochloric     washed with 50 ml of a mixture of petroleum   acid
and  recrystallised  from  isopropanol,     ether-benzene (2:1) and dried
in vacuum.  whereupon it melts at 180-182[err].     88.5 g of the desired
ester are obtained as light 45  beige crystals, M.P. 76-81[err]. After
crystal-                  EXAMPLE 20     lisation from methanol the melting
point rises  12.1 g of [p - (1 - pyrryl) - phenyl]-  110 



to 80-83.                              acetic acid, 27 g of n-butanol, 120
ml of       b) 2.0 g. of sodium  is dissolved in 80 ml  benzene and 100 mg
of p - toluene - sulphonic     of abs. ethanol. The solution is heated to
50[err]   acid are refluxed for 14 hours in a water 50  and mixed with a
50[err]-warm solution of 24.0 g  separator. The solution is washed with 50
ml     of [p - (1 - pyrryl) - phenyl]  malonic acid -  of 5%  sodium
carbonate solution, dried over 115     diethylester in 60 ml of abs.
ethanol. The  anhydrous sodium sulphate and concentrated     mixture is
stirred for half an hour at 40-50[err]  in vacuum. The residual oil
crystallises after a     and then dropwise, quickly added to 16.0 g  short
time. The crystals are filtered off under 55  of methyliodide. Thereupon,
the reaction mix-  suction and recrystallised from  isopropanol-     ture
is refluxed for 4 hours while stirring and  benzene. 7.0 g of [p - (1 -
pyrryl) - phenyl] - 120     thereafter again 16.0 g of methyl iodide are
acetic acid - n - butylester are obtained, M.P.     added. After further
refluxing for 2 hours,  40-41[err].     the reaction mixture is
concentrated under                   EXAMPLE 21 60  reduced pressure, taken
up in 300 ml of ether    6.0 g of 2 - [p - (1 - pyrryl) - phenyll -     and
washed with 40 ml each of 10%  sodium   butyric acid are dissolved in 10 ml
of 2-N  125     bisulphite solution and water. The ether solu-  potassium
hydroxide, the solution is filtered     tion  is dried  over sodium
sulphate  and  and concentrated under reduced pressure. The     evaporated
whereupon 11.2 g of a yellow oil  crystalline  residue  is  recrystallised
from 65  remain. This is dissolved in 100 ml of water  dioxane-isopropanol
(10:1). The potassium       1,200,204                                17
salt of 2 - [p - (1 - pyrryl) - phenyl] - butyric  position of the chlorine
atom  can be deter-  65                     acid so obtained melts at
255[err], decomposition  mined spectroscopically (NMR).               from
230[err].  EXAMPLE 22
EXAMPLE 24  5    5.7 g of [p - (1 - pyrryl) - phenyl]  acetic    5.47 g
(0.020 mol) of 1 - [p  (1 - carboxy-  acid are suspended in 40 ml of
isopropanol.  propyl) - phenyl] - 2 - pyrrol carboxylic acid  By addition
of 8 ml of triethylamine a homo-  are heated in a bath at 200[err] for
about 3  70  geneous solution is obtained. This is mixed  minutes until the
evolution of carbon dioxide  with 20 ml of ether and filtered. After the
stops. The resulting clear, red liquid solidi-                 10  ddition
of enough petroleum  ether (B.P.  fies on cooling. Recrystallisation from a
mix-                     40-60[err]) to remove the resulting turbidity,
ture of 8 ml of benzene and 8 ml of the salt gradually crystallises out on
cooling.  cyclohexane yields 3.16 g of 2 - [p - (1 -  75
After drying for 12 hours at 200 Torr, the  pyrryl) - phenyl] - butyric
acid of M.P. 108-                     triethylammonium salt of the [p - (1
- pyrryl) -  110[err]. After further recrystallisation from ether     80
15  phenyl] - acetic acid melts at 67-73[err].      the melting point is
112-113.           The dicarboxylic acid necessary as starting EXAMPLE 23
material is produced as follows:            80 19.8 g (0.15 mol) of 2,5 -
dimethoxy -    a) 34.6 , (0.193 mol) of 2 - (p - amino - tetrahydrofuran,
27.8 g (0.15 mol) of (4 -  phenyl) - butyric acid and 38.0 g (0.200 mol)
85            amino - 3 - chlorophenyl) - acetic acid and  of 2,5 -
dimethoxy - tetrahydro - 2 - furan -           20  40 ml of acetic acid are
refluxed for 10  carboxylic acid - methylester [N. Clauson-  minutes. The
reaction mixture is then cooled  Kaas and F. Limborg, Acta Chem. Scand. 6,
85  to room temperature, added to 500 ml of ether  551 (1962)] are refluxed
for 16 hours in 100                     and 150 ml of 2-N  hydrochloric
acid, the  ml of acetic acid. The reaction mixture is then mixture is
agitated and decanted from a some-  evaporated to dryness in a water-bath
at 100[err] 25  what sticky black substance. The ethereal  under 10 Torr.
The residue is heated for one phase is separated off, washed twice with 50
hour to 100[err] in a solution of 24 g of sodium   90            ml of 1-N
hydrochloric acid each time, dried  hydroxide in 100 ml of water After
cooling over magnesium  sulphate and concentrated.  to room temperature,
100 ml of water, 250 The oily residue of 19.1 g (54% of the  ml of 3-N
hydrochloric acid and 1200 ml of                 30  theoretical yield) is
distilled in high vacuum.  chloroform  are added.  The  mixture  is The [3
- chloro - 4 - (1 - pyrryl) - phenyl] -  vigorously shaken and then the
chloroform   95 acetic acid passes over under 0.1 Torr at  phase is
separated off and dried with 50 g of 164, n[err] 1.5976. It crystallises on
standing  magnesium sulphate. The solvent is evaporated    (M.P.
68-74[err]) and after recrystallisation  off on a waterbath at 95[err],
ultimately under 35  from  cyclohexane-benzene (20: 1) melts at  20 Torr.
The brown, crystalline residue is 75-76. Positive Ehrlich reaction.
rubbed with 50 ml of ether and the resulting  100                       The
starting material is produced as fol-  crystal suspension is filtered. The
crystals are lows:                                 washed twice with 25 ml
of ether each time   a) 46.3 g (0.240 mol) of [p - (acetamido) -  and
dried. 32.5 g of 1 - [p - (1 - carboxy-                 40  phenyl] -
acetic acid (S. Gabriel Chem. Ber.  propyl) - phenyl] - 2 - pyrrol
carboxylic acid   15, 834 (1882)] are suspended in a mixture  are obtained
as an almost white powder which  105 of 100 ml of acetone and 108 ml of
con-  melts on decarboxalising at 177-179[err] and
centrated hydrochloric acid. While stirring  shows a positive Ehrlich
reaction. It is pure                     vigorously, a solution of 10.7 g
(0.100 mol)  enough for subsequent decarboxylation. By  45  of sodium
chlorate in 13 ml of water is added  recrystallising 10.0 g from 70 ml of
acetone 



dropwise within one hour at - 5. The re-  4.8 g of pure substance is
obtained, M.P. 110  action mixture is brought to 0 and stirred
184-185[err].  for 15 minutes 75 ml of conc. hydrochloric
EXAMPLE 25  acid are then added, the solution is refluxed
7.1 g(0.030 mol) of [3 - chloro - 4 - (1 -  50  for 2 hours and evaporated
to dryness on a  pyrryl)  phenyl] - acetic acid (cf. Example
water-bath (at 100[err]) under 15 Torr. The resi-  23) are reacted with
3.27 g (0.030 mol) of 115 due is, as far as possible dissolved in 250 ml
ethyl-bromide  analogously  to  Example  6,    of 1-N hydrochloric acid and
the undissolved  whereupon 0.54 g (7% of the theoretical) of    part (about
2.9 g) separated off by filtration.  2 - [3 - chloro - 4 - (1 - pyrryl) -
phenyl] - 55. The hydrochloric acid solution is brought to  butyric acid
are obtained, M.P. 78-80[err] (last pH  2.4 by the addition of 3-N  sodium
crystallisation  from   cyclohexane). Positive 120
hydroxide. The precipitate is filtered off,  Ehrlich reaction.
washed with water and dried at 80[err]. 31.0 g    Also analogously to
Example 6, 6.0 g-    of (4 - amino - 3 - chlorophenyl) - acetic acid
(0.025 mol) of [3 - chloro - 4 - (1 - pyrryl) - 60  are obtained as a
grey-brown powder, M.P.  phenyl] - acetic acid are reacted with 4.53 g
133-135[err], which can be further processed  (0.032 mol) of methyl -
iodide. 2 - [3 - 125 directly. Through recrystallisation from water chloro
- 4 - (1- pyrryl) - phenyl] - propionic                     and then from
isopropanol-benzene, a pure  acid  is obtained, M.P. 78-80. Positive
substance is obtained, M.P. 135-137[err]. The  Ehrlich reaction.
EXAMPLE 26                  centrated to 50 ml pure 2 - [p - (1- pyrryl) -
24.3 g (0.10 mol) of 2  [p - (1 - pyrrl) -  phenyl] - butyramide
crystallising out, M.P.     phenyl] - butyric acid methyl ester (see ex-
145-146[err].     ample 14) are refluxed for 1 hour with 134
EXAMPLE 28 5  ml of 1.5-N sodium hydroxide solution (0.20    0.9 g of
methyl - [p - (1 - pyrryl) - phenyl] -  70     mol) and 134 ml of ethanol.
The reaction solu-  malonic acid is heated for 20 minutes at     tion is
then evaporated in vacuo, the residue  170-180[err] on an oil bath, after
which no     dissolved in water, the aqueous alkaline solution  evolution
of gas is observed. On cooling the     shaken with about 100 ml of ethers
then  reaction product crystallises. It is dissolved 10  filtered and
adjusted to pH 3-4  with about  in 3 ml of 1-N  sodium hydroxide solution.
75     6-N  hydrochloric  acid. The  precipitated  The solution is
extracted by shaking with 5 ml     crystals are filtered off with suction,
washed  of ether and the aqueous phase is brought to     with water and
dried during 15 hours at 50[err]  pH 2-3 with 2N hydrochloric acid. 2 - [p
and about 0.5 Torr. 2 - [p - (1 - pyrryl) -  (1 - pyrryl) - phenyl] -
propionic acid is 15  phenyl] - butyric acid is thus obtained, M.P.
obtained, M.P. 161-168[err]. By recrystallising  80     111-112[err]. After
recrystallisation from  ben-  from carbontetrachloride-chloroform the melt-
zene-cyclohexane (1:1) the substance melts at  ing point rises to
168-169[err].     112-113[err].                                 The malonic
acid derivative used as starting                    EXAMPLE 27
material is prepared as follows: 20    4.20 g (0.02 mol) of 2 - [p -(1 -
pyrryl) -    a) 1.9 g of methyl - [p - (1 - pyrryl) -  85     phenyl] -
butyronitrile are refluxed for 30  phenyl] - malonic acid diethylester (see
Ex-     hours in a solution of 5.61 g (0.10 mol) of  ample 18b) are
dissolved in 30 ml of ethanol.     potassium hydroxide in 34 ml of methanol
and  and a solution of 0.9 g of potassium hydroxide     6 ml of water. The
reaction  mixture is  in 10 ml of water is added thereto. The solu- 25
evaporated in vacuo, the residue dissolved in  tion is again made
homogeneous if necessary  90     water, the aqueous alkaline solution
shaken  by the addition of more ethanol and then     with ether, filtered
and adjusted to pH 3-4   stored in the dark for 4 days. After evaporating
with about 6-N hydrochloric acid. The pre-  at 12 Torr and 30[err] bath
temperature the     cipitated crystals are filtered with suction,  residue
is dissolved in 10 ml of water and the 30  washed with water and dried for
15 hours at  solution is extracted with 10 ml of ether. The  95     50 and
about 0.5 Torr. The 2 - [p - (1 -  aqueous phase is acidified to pH 2 with
2-N     pyrryl) - phenyl] - butyric acid obtained melts  hydrochloric acid
while cooling with ice and     at 110-111  after recrystallisation  from
the precipitate of methyl - [p - (1 - pyrryl) -     benzene-cyclohexane
(1:1) at 112-113[err].      phenyl] - malonic acid formed is filtered by 35
In an analogous manner 4.56 g (0.02 mol)  suction, washed with 5 ml of
water and dried  100     of 2 - [p - (1 - pyrryl) - phenyll - butyramide
in vacuo. The crude acid melts at 130-140[err]     are hydrolysed to 2 - [p
- (1 - pyrryl) -  while evolving gas.     phenyl] - butyric acid.       The
starting materials are produced as fol-             EXAMPLE 29 40  lows:
4.95 g of racemic 2 - [p - (1 - pyrryl) -        a') 18.2 g (0.10 mol) of
[p - [err] - pyrryl) -  phenyl] - butyric acid are dissolved in 30 ml 105
phenyl] - acetonitrile are reacted with 10.9 g  of acetone and a solution
of 8 g cinchonidin     (0.10 mol) of ethylbromide analogously to  in 25 ml
of methanol is added thereto. The     Example 6, to obtain a mixture (about
20 g)  methanol-acetone mixture is evaporated on a 



45  of 2 - [p - (1 - pyrryl) - phenyl] - butyro-  water bath, acetone is
added, the mixture is     nitrile and 2 - ethyl - 2 - [p - (1 - pyrryl) -
again evaporated and the residue is taken up  110     phenyl] -
butyronitrile the pure substances of  in 50 ml of hot acetone. On cooling
11 g of a     which are isolated by preparative thin layer  mixture
precipitates consisting chiefly of the     chromatography. The 2 - [p - (1
- pyrryl) -  cinchonidine salt of the (-) - 2 - [p - (1 - 50  phenyl] -
butyronitrile obtained melts at 38-  pyrryl) - phenyl] - butyric acid and a
little      39[err].                                   excess cinchonidin.
It is filtered by suction and  115        a2) 12.2 g (0.050 mol) of 2   [p
- (1 -  the cinchonidin salt is again recrystallised with     pyrryl) -
phenyl] - butyric acid methyl ester  acetone. To isolate the free acid, 2 g
of the     (see Example 14) are heated for 6 hours at  recrystallised
cinchonidin salt, M.P. 140[err], are 55  180 in an autoclave with 30 ml of
ammonia  suspended in 50 ml of water, then 15 ml of     (measured at
40[err]). The reaction mixture is  2-N  hydrochloric acid are added, the
pre- 120     evaporated finally at 50[err] and 0.1 Torr and  cipitated acid
is taken up in ether, the etheri-     the residue is recrystallised from
60 ml of  fied solution is washed twice in water and     benzene. The 2 -
[p - (1 - pyrryl) - phenyl] -  dried over sodium  sulphate and evaporated.
60  butyramide obtained, M.P. 141-144[err], is dis-  The residue is
recrystallised  from  carbon     solved in 1000 ml of ether for further
purifica-  tetrachloride and (-)  2 - p - (1 - pyrryl) - 125     tion, the
ether solution is filtered, washed with  phenyl] - butyric acid is
obtained, M.P. 130-     20 ml 1-N hydrochloric acid and three times
132[err], [[err]][err] - 39.9[err].     with 50 ml each of water and dried
over    The mother liquors of the two crystallisa- 65  sodium  sulphate.
The ether solution is con-  tions of the cinchonidin salt mentioned above
1,200,204       are combined and evaporated to dryness in
carboxylic acids having general formula I'            vacuo. The residue is
suspended in 50ml of           with inorganic bases.
1-N hydrochloric acid ans shaken with 50 ml             3.[p - (1 - Pyrryl)
- phenyl] - acetic acid.                             of ether until the
whole is dissolved. The ether        4. 2 - [p - (1 - Pyrryl) - phenyl]-
propionic            phase is separated, washed with, water, dried,
acid.       over sodium  sulphate, and evaporated. The              5. 2 -
[p - (1 - Pyrryl) - phenyl] - butyric           residue (2.65 g) is
dissolved in 40 ml of  acid.     acid.           hot isopropanol and a hot
solution of 1.8 g             6. [3 - Chloro - 4 (1 - pyrryl) - phenyl] -
(+) - [err] - phenyl ethylamine in 20 ml of          acetic acid.
isopropanol is added thereto, On cooling 3.2 g          7. 2 - [3 - Chloro
- 4 - (1 - pyrryl) -      of the ( + ) - [err] - phenyl - ethy lamine salt
of  phenyl] - propionic acid. acid crystallises as colourless needles which
8. [p - (1 - Pyrryl) - phenyl] - acetic acid           melt after
recrystallising twice according to        ethyl ester.      15     the
preceding resolution from ethanol at 148--          9. 2 - [p - (1 -
Pyrryl) - phenyl] - propionic          150[err], [[err]] + 4.40 (c = 1,
methanol). 1.25 g   acid methyl ester.                               of the
salt so obtained are suspended in 30 ml          10. [3 - Bromo - 4 - (1 -
pyrryl) - phenyl] -        of water. 10 ml of 2-N hydrochloric acid is
acetic acid.          added and shaken with ether until the whole is
claimed  11. Process for preparing a compound as
dissolved. The ether phase is separated,             claimed in claim 1,
characterised by reacting     washed twice with water, dried over sodium
a compound of the general formula II     sulphate and evaporated to
dryness. The resi-         due is recrystallised with 5 ml of carbon-
tetrachloride to obtain (+)- 2 - [p - (1 -            [err]         25
pyrryl) - phenyl] - butyric acid, M.P. 130-                    132[err],
[[err]] + 39.9 (c = 1, methanol).             wherein R[err], R[err] and
R[err] have the meanings                WHAT WE CLAIM IS :-
given in claim 1 with a monomeric or poly-          1. Substituded
phenylacetic acids and esters            meric succinaldehyde or mono- or
di-lower    thereof having the general formula I                    alkyl
derivatives thereof or with an open chain  80
or cyclic acetal or ketal, acylal, [err]-halo ether,                   enol
esther or enol ester corresponding to the             [err]
general formula III       wherein R[err] represents a hydrogen or low
[err]        alkyl group having at most 6 carbon atoms
a low alkenyl group or low  alkynyl group                         having at
most 4 carbon atoms,                              wherein at most two of
the substituents R   85  35     R[err] represents hydrogen, a low alkyl
group               represent low alkyl groups a nd  the rest  or a low
alkoxy group each having at most                  represent hydrogen atoms,
4 carbon atoms or a halogen atom and                   X and X'
independently of each other repre-       R[err] and R[err] each
independently  of the other          sent radicals of the formulas
R[err]-O- and 



represent hydrogen or a low alkyl group                    optionally
halogen-substituded hydrocarbon    having  at most 3 carbon  atoms,
radical having at most 6 carbon atoms or R[err] represents hydrogen or a
low alkyl group             chlorine or bromine atoms, or X' together
having at most 6 carbon atoms.                           with Y' is also
the O[err] radical = O[err]           and pharmaceutically acceptable salts
of                    Y and Y' independently of each other repre-
carboxylic acids having ganeral formula I with              sent radicals
of the above-definied formulas      inorganic and organic bases.
R[err]-O- or R[err]-CO-O- or bothe to- 2. Substitude phenylacetic acids and
esters          gether the epoxy radical -O-, or each thereof having the
general formula I'                       together with Z or Z',
respectively, repre- sents an extra bond corresponding to the
[err]                             dotted lines, and                  Z and
Z' represent hydrogen atoms, provided  they do not have the above given
meaning,             wherein R[err] represents hydrogen or a low
and, if desired, converting any free             allyl group having at most
6 carbon atoms,            carboxylic acid so obtained into a pharma- a low
alkenyl  group  or  low alkynyl group                ceutically acceptable
salt with an inorganic      having at most 4 carbon atoms,
or organic base.      R[err], represents hydrogen  or  a low  alkyl group
12. A process as claimed in claim 11 in having at most 6 carbon atoms, and
which, when said acetals or acytals, or said pharmaceutically acceptable
salts of the                    cyclic, acetyl-like deriavatives are used,
the re-                        19                               1,200,204
are combined and evaporated to dryness in  carboxylic acids having general
formula I                    vacuo. The residue is suspended in 50 ml of
with inorganic and organic bases.                    1-N hydrochloric acid
and shaken with 50 ml    3. [p - (1 - Pyrryl) - phenyl] - acetic acid.
of ether until the whole is dissolved. The ether    4. 2 - [p - (1 -
Pyrryl) - phenyl] - propionic      70         5  phase is separated, washed
with water dried  acid.                                           60
over sodium  sulphate, and evaporated, the      5. 2 - [p - (1 - Pyrryl) -
phenyl] - butyric                    residue (2.65 g) is dissolved in 40 ml
of  acid.                    hot isopropanol and a hot solution of 1.8 g
6. [3 - Chloro - 4 - (1 - pyrryl) - phenyl] -                 (+) - [err] -
phenyl ethylamine in 20 ml of  acetic acid.      75        10  isopropanol
is added thereto. On cooling 3.2 g   7. 2 - [3 - Chloro - 4 - (1 - pyrryl)
-  65                    of the (+) - [err] - phenyl - ethylamine salt of
phenyl] - propionic acid.                    (+) - 2 - [p - (1 - pyrryl) -
phenyl] - butyric    8. [p - (1 - Pyrryl) - phenyl] - acetic acid
acid crystallises as colourless needles which  ethyl ester.
melt after recrystallising twice according to    9. 2 - [p - (1 - Pyrryl) -
phenyl] - propionic      80        15  the preceding resolution from
ethanol at 148-   acid methyl ester.                          70
150[err], [[err]] + 4.40 (c   1, methanol). 1.25 g     10. [3 - Bromo - 4 -
(1 - pyrryl) - phenyl) -                    of the salt so obtained are
suspended in 30 ml  acetic acid.                    of water. 10 ml of 2-N
hydrochloric acid is    11. Process for preparing a compound as
added and shaken with ether until the whole is  claimed in claim 1,
characterised by reacting   85       20  dissolved. The  ether phase  is
separated,  a compound of the general formula II           75
washed twice with water, dried over sodium   sulphate and evaporated to
dryness. The resi-   due is recrystallised with 5 ml of carbon-
[err]            tetrachloride to obtain (+) - 2 - [p - (1 -   25  pyrryl)
- phenyl] - butyric acid, M.P. 130-   132[err], [[err]]+ 39.9 (c =  1,
methanol).      wherein R[err], R[err] and R[err] have the meanings   WHAT
WE CLAIM  IS:-                given in claim  1 with a monomeric or poly-
1. Substituted phenylacetic acids and esters  meric succinaldehyde or mono-
or di-lower   thereof having the general formula I         alkyl
derivatives thereof or with an open chain  80   or cyclic acetal or ketal,
acylal, a-halo ether,   [err]                     enol ether or enol ester
corresponding to the   30                                      general
formula III   R   R   4   [err]      wherein R[err] represents hydrogen or
a low                  [err]                     alkyl group having at most
6 carbon atoms,                     a low alkenyl group or low alkynyl
group                     having at most 4 carbon atoms,
wherein at most two of the substituents R   85  35  R[err] represents
hydrogen, a low  alkyl group     represent low  alkyl groups and the rest
or a low alkoxy group each having at most    represent hydrogen atoms, 



4 carbon atoms or a halogen atom and       X and X' independently of each
other repre-  R[err] and R[err] each independently of the other    sent
radicals of the formulas R[err]-O-and                    represent hydrogen
or a low  alkyl          R[err]-CO-0, wherein R[err] represents an  90  40
having at most 3 carbon atoms,                optionally
halogen-substituted hydrocarbon  R[err]  represents hydrogen or a low alkyl
group     radical having at most 6 carbon atoms or  having at most 6 carbon
atoms,                chlorine or bromine atoms, or X' together  and
pharmaceutically acceptable salts of the    with Y' is also the Oxo radical
=  0,  carboxylic acids having general formula I with   Y and Y'
independently of each other repre-  95  45  inorganic and organic bases.
sent radicals of the above-defined formulas  2. Substituted phenylacetic
acids and esters    R[err]-O- or R[err]-CO-O- or both to-  thereof having
the general formula I             gether the epoxy radical -0- or each
together with Z or Z', respectively, repre-  [err]                  sents
an extra bond corresponding to the  100  dotted lines, and  Z and Z'
represent hydrogen atoms, provided  they do not have the above given
meaning,  wherein R[err] represents hydrogen or a low         and,  if
desired,  converting  any  free  50   alkyl group having at most 6 carbon
atoms,    carboxylic acid so obtained into a pharma- 105 a low alkenyl
group or low alkynyl group      ceutically acceptable salt with an
inorganic having at most 4 carbon atoms,               or organic base.
R[err] represents hydrogen or a low alkyl group     12. A process as
claimed in claim   11 in                   having at most 6 carbon atoms,
and         which, when said acerals or acylals, or said 55
pharmaceutically   acceptable  salts  of  the  cyclic, acetyl-like
derivatives are used, the re- 110            20
1,200,204                              20  action is carried out in acetic
acid as. solvent   .19. Modification of the process claimed in      and in
the presence of a condensing agent or  claim  14 characterised by heating a
mixture.      in the presence of catalytic amounts of an acid  of a salt of
a compound of the general formula  60      condensing agent, in the
presence or absence of  II' given in claim  14 and an acid of the   5  an
inert organic solvent or diluent.        formula        13. A process as
claimed in claim 11 or 12,      in which, when compounds of general formula
III as defined in claim 12 are employed            [err]      wherein X
and/or X' are halogen atoms, the   10  reaction is performed at room
temperature in  particularly mucic acid or saccharic acid, until      the
presence or absence of a solvent or diluent.  substantially four times the
molar amount of  65         14. A process for preparing a compound as
water and double the molar amount of carbon      claimed in claim 2,
characterised by reacting  dioxide have been split off and, if desired,
a compound of the general formula II'      converting any free carboxylic
acid so obtained                                              into a
pharmaceutically acceptable salt with                      an inorganic or
organic base.         70   15                   [err]                  20.
A process as claimed in claim 19 which
is performed at a temperature of from 100[err] to
300[err]C in the presence or absence of an inert       wherein R[err] and
R[err] have the meanings given in  solvent, which if present, preferably
has a       claim  2 with a monomeric or polymeric  medium or high boiling
point or range.         75       succinic aldehyde or with an open chain or
21. A process as claimed in claim  19 or       cyclic, reactive functional
derivative thereof,  20 in which mucic acid or saccharic salts of   20
and, if desired, converting any free carboxylic  compounds of the general
formula II' as de-       acid  so obtained  into a pharmaceutically  fined
in claim 14 are converted into the corres-       acceptable salt with an
inorganic or organic  ponding compound of general formula I', as  80
base.                                  defined in claim 2, by dry
distillation or sub-         15. A process as claimed in claim  14 in
limation, said reactions usually being con-   25  which, when said reactive
functional deriva-  ducted under reduced pressure.       tives are used,
the reaction is carried out in    22. A process for preparing a compound as
acetic acid as solvent and in the presence of  claimed in claim I
characterised by heating a  85       a condensing agent, or in the
presences of  compound of the general formula V       catalytic amounts of
an acid condensing agent,   30  in the presence or absence of an inert
organic       solvent or diluent.                                   [err]
16. Modification of the process claimed in       claim  11 characterised by
heating a mixture       of a salt of a compound of the general formula   35
II given in claim  10 and an acid of the  wherein R[err], R[err], R[err],
R[err] and R[err] have the       formula IV
meanings given in claim 1, until substantially 



the equimolar amount of carbon dioxide is split 90                off, and
if desired, converting  any free                     [err]
carboxylic acid so obtained into a pharma-
ceutically acceptable salt with an inorganic or       particularly mucic
acid or saccharic acid, until  organic base.       substantially four times
the molar amount of    23. A process as claimed in claim 22 in  95   40
water and double the molar amount of carbon  which the reaction is carried
out, at a tem-       dioxide have been split off and, if desired,  perature
of from  170[err]-230[err]C, preferably       converting any free
carboxylic acid so obtained  about 200[err]C, in the presence or absence of
into a pharmaceutically acceptable salt with an  solvents or diluents, or
optionally with high       inorganic or organic base.             boiling
tertiary heterocyclic bases together with  100   45   17. A process as
claimed in claim 16 which  copper oxide or copper powder catalyst.       is
performed at a temperature of from 100[err]    24. A process for preparing
a compound       to 300[err]C in the presence or absence of an  as claimed
in claim 1 characterised by react-       inert solvent having a medium or
high boil-  ing a compound falling within the scope of the       ing point
or range.                    formula I of claim 1, and having specifically
105    50   18. A process as claimed in claim  16 or  the formula Ia
17 in which mucic acid or saccharic acid salts        of compounds of the
general formula II, as        defined in claim  11, are converted into, the
corresponding compound of formula I, as               [err]    55  defined
in claim 1, by dry distillation or sub-       limation, said reactions
usually being con-       ducted under reduced pressure.         in which
R[err] R[err], R[err] and R[err] have the meanings           21
1,200,204                             21   given in claim 1,in the presence
of substan-  of reactive ester, calculated on the starting  55   tially
double or equimolar amounts of an alka-  material of general formula I'a,
is employed.   line condensing agent, depending on whether    29. A process
as claimed in claim 27 or 28               R[err] is hydrogen or a low
alkyl group, with a  in which the alkaline condensing agent is
5  substantially equimolar amount of a reactive  sodium amide or sodium in
liquid ammonia                      ester of a hydroxy compound of the
general  and the reaction temperature is from -80[err]C   60
formula VI                         to room temperature, especially from
-50[err]C                                  R[err]--OH              (VI)
to - 30[err]C.
30. A process for preparing a compound as  in which R[err]' has the meaning
given for R[err] in  claimed in claim  1 characterised by reacting  l0
claim 1 with the exception of hydrogen,  a compound of the general formula
VII            65  optionally liberating the carboxylic acid from
any resulting alkali salt of such an acid so   obtained and, if desired,
again converting the            [err]   carboxylic acid into a
pharmaceutically accept-           15  able salt with an inorganic or
organic base.    25. A process as claimed in claim  24 in  which, from  1.8
to 2.6, especially 0.9 to 1.3,     times the molar amount of condensing
agent  wherein A[err] represents a low alkoxycarbonyl           and from
0.6 to 1.5 times the molar amount    group (CO-O-alkyl) having at most  20
of reactive ester, calculated on the starting   7 carbon atoms or the cyano
group and  material of the general formula Ia, is em-  A, represents a low
alkoxycarbonyl group, a  70  ployed.                             low
alkoxalyl group  (-CO-CO--O-  26. A process as claimed in claim  24 or
alkyl) each having at most 7 carbon atoms,  25 in which the alkaline
condensing agent is   the cyano group or the acetyl group, and  25  sodium
amide or sodium in liquid ammonia  R[err], R[err], R[err] and R[err] have
the meanings given  and this reaction temperature is from  - 80[err]C   in
claim  1 with an alkali metal hydroxide  75  to room  temperature,
especially from  -50     in an organic, organic-aqueous or aqueous
to - 30[err]C.                                     medium or, if neither
A[err] nor A[err] is a cyano  27.  Process for preparing a compound as
group, reacting with an alkali metal alkanol-  30  claimed in claim 2
characterised by reacting a    ate in anhydrous medium, or, if A[err] is
not an  compound falling within the scope of the    acetyl group, reacting
with  an aqueous  80                     formula I' in claim 2, and having
specifically    mineral acid, liberating the free acid from
the formula Ia                      the alkali metal salt of a dicarboxylic
acid or a dicarboxylic monoalkylester obtained
when an alkali metal hydroxide is used, and [err]
heating  the  so  obtained  or  otherwise  85 obtained acid of the general
formula VIIa [err] 



35  in which R[err] has the meaning given in claim 2 in the presence of
substantially double or equimolar amounts of an alkaline condensing
[err]                     agent, depending on whether R[err] is hydrogen
or a low  alkyl group, with a substantially  40  equimolar amount of a
reactive ester of a  wherein m means 0 or 1 and R[err], R[err], R[err],
R[err]  hydroxy compound of the general formula VI  and  R[err] have the
meanings given in claim  1,  until substantially the equimolar amount of
90  [err]         (VI)  carbon dioxide and, as the case may be carbon
monoxide is split off and, if desired, converting.  in which R[err] has the
meaning given for R[err]  any so-obtained free carboxylic acid into a  in
claim 2 with the exception of hydrogen,  pharmaceutically acceptable salt
with an  in-  45 optionally liberating the carboxylic acid from organic or
organic base.                95  any resulting alkali metal salt of such an
acids  31. A process as claimed in claim 30 which  so obtained and if
desired, again converting  is effected in the presence of sodium or potas-
the carboxylic acid into a pharmaceutically  sium hydroxide while heating
in an organic                     acceptable salt with an inorganic or .
organic  medium, or in an aqueous-organic medium in                 50.
base.                             which the water: organic medium  is from
100 28. A process as claimed in claim  27 in  10:1 to 1:2. which, from 1.8
to 2.6, especially 0.9 to 1.3,    32. A process for preparing a compound
times the molar amount of condensing agent, as claimed in claim 1
characterised by reacting                     and from 0.6 to 1.5 times the
molar amount           a compound of the general formula VII         22
1,200,204                                22                carboxylic acid
ester group or imido ester            [err]                          group,
and R[err], R[err], R[err] and R[err]  have the meanings              given
in claim 1, in an alkaline or acid medium   45
and if desired liberating the carboxylic acid                   from  the
salt so obtained, or converting a
resulting carboxylic acid into a pharmaceutic-    in which R[err], R[err]
and R[err]  have the meanings  ally acceptable salt with an inorganic or
organic    given in claim 1, in the presence of a silver base.    salt
silver oxide, copper or platinum as cata-    36 A  process as claimed in
claim  35 5  lyst with water, with a low  alkanol or a  which the nitrile
of general formula X is con-    hydroxy compound other than a low alkanol,
verted into the corresponding amide also of    if desired hydrolysing a low
alkyl ester so  general formula X, by treatment with alka-    obtained and
in any case hydrolysing any  line hydrogen peroxide before hydrolysis is
55    ester formed with the hydroxy compound  carried out. 10  which is not
a low alkanol, and if desired    37. A process for preparing a compound
converting the resulting carboxylic acid into a  as claimed in claim 1
characterised by heating    pharmaceutically acceptable salt with an in-  a
compound of the general formula XI    organic or organic base.      33. A
process for preparing a compound 15  as claimed in claim 1 characterised by
treating          [err]                       60    a compound of the
general formula IX                [err]                   wherein R[err],
R[err] and R[err] have the meanings
given in claim 1, according to the methods of              Willgerodt or
Willgerodt-Kindler, with am-
monium  polysulphide or with ammonia or    wherein R[err] and R[err]
represent hydrogen or low   with a primary or secondary amine and  65
alkyl groups of together at most 4 carbon  sulphur, hydrolysing the
resulting amide or 20  atoms, and R[err], R[err], R[err] and R[err] have
the mean-  as the case may be, mono- or disubstituted    ings given in
claim 1, with catalytic activated  thioamide, if desired liberating the
carboxylic    hydrogen or nascent hydrogen until substan-  acid from the
salt of such acid so obtained    tially the equimolar amount has been taken
and further, if desired converting it into a  70    up and if desired
converting the resulting  pharmaceutically acceptable salt with an in- 25
carboxylic acid into a pharmaceutically accept-  organic or organic base.
able salt with an inorganic or organic base.  38. A process as claimed in
claim 37 which      34. Modification of the process claimed in  is carried
out in a medium  in which one,    claim  33 characterised by reducing a
com-  and preferably both, reaction components is  75 



pound of the general formula IXa            at least partially soluble
within a closed vessel                                          at a
temperature from 160[err] to 220[err]C.              39. A process for
preparing a compound              [err]                      as claimed in
claim 1 characterised by reacting a compound of the general formula XIII
80        wherein R[err],, R[err] R[err], R[err], R[err] and R[err] have
the                     [err]     meanings given in claim 33, and if
desired,     converting any carboxylic acid so-obtained  wherein R[err]'
represents a low  alkyl group, into a pharmaceutically acceptable salt with
and R[err] and R[err] have the meanings given in 35  an inorganic or
organic base.               claim  1, with a compound of the general
35. A process for preparing a compound  formula XIV                     85
as claimed in claim 1 characterised by hydro-    lysing a compound of the
general formula X                 [err]
[err]    40  wherein A[err] represents the cyano group, an      optionally
substituted carbamoyl group or a  wherein R[err] and R[err], have the
meanings given in             23                              1,200,204
23 claim 1, so as to obtain a reaction product of  in which R[err] has the
meaning given in claim 2,                      the general formula XV
to alcoholysis.                            46. Process for preparing a
compound as  50 45               [err]                           claimed in
claim 2, substantially as herein-         before described with reference
to any one. of Examples 1, 2 and 5. 47. Process for preparing a compound as
claimed in claim  2, substantially as herein-  55        50
before described with reference to any one of Examples 6, 7, 14 and 17.
wherein R[err] represents a lowalkyl group,               48. Process for
preparing a compound as and R[err], R[err], R[err] and R[err] have the
meanings  claimed in claim  1, substantially as herein- given in claim  1,
and subsequently treating  before described in any one  of the Examples  60
55       said reaction product with an alkali metal  excluding Examples 18
to 29. hydroxide, if desired liberating the carboxylic    49. Process for
preparing  a compound as    acid from the resulting alkali salt so obtained
claimed in claim  1 substantially as herein-  10  and if desired converting
it into a pharma-  before described in Example 18 to 28.  ceutically
acceptable salt with an inorganic or    50. Process for the production of
the (+)  65                      organic base.                      or the
(-) optically active enantiomer of a                        40. A process
for preparing a compound  compound as claimed in claim 1 and wherein
60          as claimed in claim  1 wherein R[err] is a low   R[err]
represents a low alkyl group, low alkenyl                   15  alkyl group
characterised by esterifying a  group or low alkynyl group from a racemic
compound as claimed in claim 1 wherein R[err] is mixture which process
comprises resolving said  70              hydrogen.
raceic mixture.                        41 A process as claimed in claim  40
in                                           51. Process as claimed in
claim 50 and sub-  which the esterification is                  stantially
as hereinbefore described in Example  20  acting the said compound as
claimed in claim   29.  1 with:                              52. Process
for the production of the (+)     75  (a) A low diazoalkane, especially
diazo-  or the (-) optically active enantiomer of a  methane, or
compound as claimed in claim  1 or claim  25  (b) A low alkanol in the
presence of a de-  2 and wherein  1  represents a low  alkyl  hydrating
agent.                          group, low alkenyl group or low alkynyl
group  A process for preparing a compound as  which process comprises
preparing a racemic  80  claimed in claim 2 wherein R[err] is a low alkyl
mixture of the enantiomers of a compound as  group characterised by
esterifying a compound  claimed in claim  1 or claim  2 by a process  in
claim 2 wherein R[err] is hydrogen   as claimed in any one of claims 11 to
49 using                   30    43. A process as claimed in claim 42 in
non-optically active starting materials, and which the esterification is
effected by reacting  subsequently resolving the racemic mixture  85    the
said compound as claimed in claim  1  thus obtained. 



with:                                53. Process for the production of the
(+)    (a) A  low  diazoalkane, especially  diazo-  or the (-) optically
active enantiomer of a  metahne, or
compound as claimed in claim 1 or claim 2  (b) A low alkanol in the
presence of an acid  and wherein R[err] represents a low alkyl group,  90
binding agent.                  low alkenyl group or low alkynyl group
which  44. A process for preparing a compound as  process  comprises
preparing  the  required                      claimed in claim 1
characterised by subject-  enantiomer directly by a process as claimed
ing a nitrile of the general formula XVI       in any one of claims 11 to
49 using appro-                                priate optically active
starting materials.  95                          [err]
The (+) optically active enantiomer of                                a
compound as claimed in claim  1 or claim
2 and wherein R. represents a low alkyl group,  low alkenyl group or low
alkinyl group when-  in which R[err], R[err], R[err] and R[err] have the
meanings     ever prepared by a process as claimed in any  100  one of
claims 50 to 53.             given in claim 1, to alcoholysis.
55. The ( -) optically active enantiomer                        45. A
process for preparing a compound as    a compound as claimed in claim  1 or
45  claimed in claim 2 characterised by subject-  claim  2 and  wherein
R[err] represents a low              ing a nitrile of the general formula
XVI'    alkyl group, low alkenyl group or low alkinyl 105
[err]                  group whenever prepared by a process as
claimed in any one of claims 32 to 35.
56. (+) - 2- [p - (1 - Pyrryl) - phenyl] -
butyric acid.                                   57.  Therapeutic
compositions  for  the  110
alleviation of pain of various kinds and for the          24
1,200,204                                       24     treatment of
rheumatic and other inflam-  in claim  55, in combination with an inert
matory diseases, comprising a compound as  carrier or diluent therefor.
claimed in claim 2 or a salt of a carboxylic    60. 2 - [3 - Chloro - 4 -
(1 - pyrryl) -    acid of claim 2 with a pharmaceutically accept-  phenyl -
butyric acid. 5  able inorganic or organic base, in combination  61. A
compound whenever produced by a    with an inert carrier or diluent
therefor.  process as claimed in any of claims 11 to       58. Therapeutic
compositions  for  the  13, 16 to 18, 23, 24, 25, 26, 27, 31 to 34,
allevation of pain of various kind and for  36 to 39, 40, 44     the
treatment of rheumatic and other inflam-    62. A compound whenever
produced by a  30 10  matory diseases, comprising a compound as  process as
claimed in any of claims 14, 15, 19     claimed in claim 1 or a salt of a
carboxylic  to 22.     acid of claim  1 with a pharmaceutically    63. A
compound whenever produced by a     acceptable inorganic or organic base,
in com-   process as claimed in any of claims 28 to 30,     bination with
an inert carrier or diluent there-  42, 43 or 45.
35 15  for.                                          64. A compound
whenever produced by a       59. Therapeutic  compositions  for  the
process as claimed in any of claims 23, 24,     allevation of pain of
various kinds and for the  or 35.     treatment of rheumatic and other
inflam-     matory diseases comprising a (+) optically         W. P.
THOMPSON & CO., 20  active enantiomer as claimed in claim 54, or       12,
Church Street, Liverpool, 1.     a (-) optically active enantiomer as
claimed         Chartered Patent Agents.            Printed for Her
Majesty's Stationery Office by the Courier. Press, Leamington Spa, 1970.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A lAY,
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