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SPECIFICATION . 
Phenylaminothiophenacetic acid$, processes for their preparation and medicaments containing ··them · . · 

The invention relates to phenylaminothiophenacetic acids, processes for their preparation and 
5 medicaments containing them. . . · 5 

The compounds according·to. the. invention are used in the pharmaceuti~al industry and for the 
preparation of medicaments. · ' · . · . · 

3-Phenylaminothiophen-4;.carboxylic acids, to which good antiphologistic and antipyretic . 
properties are attributed, are.described in German Patent Specification 1,493,705. The antiphlogistic 

f() action of the 2,3'-dimethylphenyi compound proved comparable to that of phenylbutazone, and its 10 
antipyretic action provided to be superior. Further interesting representatives of this class of 
compounds are the 2,6-dichlorophenyl derivative and the 2-methyl-3-chlorophenyl derivative [H. G. 
Alpermann; Arzneim;-Forsch. (Drug Res.) 20 ( 1970)293-94) and the 2-chlor:o-3~methylphenyl 
derivative [H. G. Alpermann et al., Arzneim.-Forsch. (Drug Res.) 22 ( 1972)2146-4 7], the actions of 

15 which are superior to those ofphenylbutazone. Fibrinolytic properties are also attributed to 'various 15 
. thiophencarboxylic acids [K. N. von Kaulla, Arzneim.Forsch. 25, 152~55 ( 1975) K. N. von Kaulla, D. 
Thilo, Klin. Wochensch.48, 668-73 (1970); and D. Thilo, K. N. von Kaulla, J.Med.Chem. 13, 503-10 (1970)). ' ' 

. . It has now been found that phenylaminothiophenacetic acit:ls (=phenylaminothlenylacetic acids) and 
20 their salts have an outstanding pharmacological activity, and thatthe corresponding nitriles or esterS' are 20 

predomina·ntly valuable intermediate products for: the preparation of the pharmacologically active · 
phenylaminothiophenacetic acids and their·salts. · · · 

The invention relates to phenylaminothiophenacetic acids of the general formula I 

(I). 

25 wherein 
R1 denotes a hydrogen atom; a chlorine atom,_ a bromine atom or a methyl group, 
R2 denotes a -:-CH2-COOH group or a -CH2....:_COORB group, 
R3 denotes a hydrogen atom, a halogen· atom, an alkyl group, an alkoxy group ·or a trifluoromethyl 
group, 

30 . R4 has· one of the meanings Ot R3 , 

25 

. 
30 

· .•·<~ R5·denotes a hydrogen atom, a halogen atom or an alkyl group, . : 
RB denotes an alkyl group with 1 to 5 carbon E!toms which is optionally s.ubstituted by hydroxyl, 
hydroxyalkoxy or alkanoyloxy groups, or a benzyl group and . 
n denotes 1 or ·2, · 

35 and salts of the acids. . . 
Possible halogen atoms may be the fluorine or bromine atom; preferably the chlorine ator:n, 
Preferred alkyl or alkoxy groups'are those with ~ to 5 carbon atoms. Examples which may be 

mentioned are those with straight-chain alkyl groups, suchas the pehtyl, butyl, propyl, ethyl or methyl 
group, and those with branched alkyl groups, ~uch as the neopentyl, tert.-l;>utyl, !!lec.-butYI or isopropyl 

40 group. Preferred alkyl or alkoxy groups are tlie methyl group and the methoxy group. 
Preferred hydroxyalkoxy groups are those with up to four carbon atoms and up to three hydroxyl 

groups. Preferred alkanoyloxy groups are those with one to four carbon atoms. Examples which may be 
mentioned are the 2-hydroxyethoxy group, the 2,3-dihydroxyp~poxy group, the 2~hydroxypropoxy 
group, the acetoxy group and the butyryloxy group. Preferred substituted· alkyl groups RB are the 2-

45 hydroxy-ethoxy-ethyl group and the acetoxymethyl group. ·· · . .. .. 
. Preferred salts of the invention 'are the pharmacologically acceptable salts, that is to· say 
biologically tolerated salts. Cations which a reused for the salt formation ar~;above all, the cations of 
the alkali metals, alkaline earth metals and earth metals, or the ammonii.im'ion, as well as the 
corresponding cation acids of univalent or polyvalent organic nitrogen bases, in particular of organic· 

50 amines. . 
Possible examples are the cations of the nietals lithium, sodium, potassium, magnesium, calcium 

and aluminium, or mixtures thereof, such asin basic magnesium aluminium complex.salts, and of 
copper, and the cation acids of ethanolamine, diethanolamine, triethanolai'nine, ethylenediamine, 
dimethylamine, diethylamine, morpholine, piperazine, methylcyclohexylarnine, ghfcosamine, N-

55 methylglucamine and N-methylglucosamine, and flirthermore of tert.-butylamine, dibutylamine. 
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·diisopropylamine, triethylamine, i~opropylamine, 2-a~ino-2-thiazoline, quinoline or amrrionia, or 
amino-acids, such as alanine, lysine, arginine or a_sparegine. · ·· · · 

Phenylaminothiophenacetic a·cids of the general formula I* 

(I*) 

.. ·· 

5 wherein . . . . . . . . 
R1* deno.tes a hydrogen atom, a chlorine atom, a bromine atom or a methyl group, 
R2* denotes a ~H2~COOH -group or a -CH2~0QR8*·group, · 

10 

15 

R3* denotes a hydrogen atoni, a chlorine atom; a· methyl group or a trifh.ioromethyl group, 
R4* ha.s one of the meanings of R3*, · · 
· nst. denotes a hydrogen atoni or a chlorine atom and 
. R&lt dehote.s an alkyl group with 1 to 4 ·carbon atoms which is optionally substituted by ·an acetoxy 
group or a 2-hydroxyethoxy group; or a benivl group, · · · · · 

and salts of the acids form an embodiment of the invention •. 
Preferred representatives of embodiment I* are those in which · • 
R1* denotes a hydrogen atom or a chlorine atom, 
R2* denotes a -CHc·'·COOH group or a -,.CHi~OOR'* group, 
. R3* ·denotes a chlorine atom, a methyl group or a trifluoromethyl group, 
R4* denotes a chlorine atom or- a methyl group, 
R5* denotes a hydrogen atom or a chlorine atom and 

20 R'* denote$ a 2-(2-hydroxyethoxy).,.-ethyl group, 

25' 

30 

35 

40 

45 

and the pharniacologicafly tolerated salts of the acids; 
Particularly preferred representatives of embodiment I* are those in which 
R1* denotes a hydrogen atoni, · 
R2* denotes a -CHa-~COOH group, . 
R3* denotes a chlorine atom or a methyl group, 
R4* denotes a chlorine atom and 
R5* denotes a hydrogen atom, 

ind their pharmacologically tolerated salts. . . 
Phenylaminothiophenacetic acids of the gen~ral torn:iula I**" 

s•• . 
4•t. R . 

:~):)· ~H. · .. · R
4

h 

. r ~ 

_2•• . .C\ 

wherein 

(I**) 

. R1** denote8 a h'Vdrogen atom or a methyl group,_ . . . 
R2** denotes a -CH~-:-CO()H group or a·__:cH2~00R8** group, ·. · 
R3** d1,motes. a hydrogen atom,. a chlorine atom, a methyl group or a trifluoromethyl group, 

· R4** ha.s .one 0.f thtfrneanlngs ofR3**, · · · · 
_R5**denotes a hydroger(atoiri 0r a. chlorilie jiltom and . 

. R8** denotes an: alkyl'group.with 1,to 4 carbon atoms which is optionally substituted by an 
· acetoxy group or a 2...:hydi'oxyethoxy group, or a· benzyl group, 
and salts of the.acids form a further embodiment of the invention • 

. · Preferred.representatives ofembo~imeiit 1•1tare those. · 
in which .. · . . . .. . 
~ 1** denotes a hydrogen atom, ·. . . . . . . . .· .. 
R2

•• denotes a ~H2-CObH group or a -CH2-COOR8*~ group, 
. R3** dene>tes a chlof'.ine atom, a ·methyl group or a. trffluoror'nethyl group, 
~·-~ -~~Qe>tes a ch.le>rine ate>m qr a methyl group,. · 
R6**de_nC:;tes.ahydrogen aiom or a chlorine.atom and 
R8** def'.lotes a 2:.c2.,.hydroxvethoxy)-ethyl group, · 

and the pharmacologicaliy tolerated salts of the acids. . . . . . : . . . . - . . 
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Particularly preferred representatives of embodiment I** are those 
·•-in which _ _ -

R'** denotes a hydrogen atoni, 
R2** denotes a -CH2--'-COOH group, 

5 R3** denotes a chlorine atom or a methyl group, 5 _ 
R4** denotes a chlorine atom_and 
R5** denotes a hydrogen atom, 

a.lid their pharmacologlcally tolerated salts. 
· --- Representatives of the form!Jla I* are preferably to _those of the formula I**. 

1 O -Examples of representatives of the compounds according to the invention are 4:..(2,3- 10 
dimethylariilino)-3-thiophenacetic acid; 4-(2-,3'-dimethylaniiirio)'"3-thiophenacetic acid benzyl ester, 4-
(2-fluoro-6;...trifluoromethylanilino);...3-thiopheriacetic acid, 4-(2"".chloro-6-methylanilinoJ-3-thiophenacetic 
acid, 4-(2-chloro;.6-inethylanilino)-3-thiophenacetic acid 2:-(2-hydroxyethoxy)-ethyl ester, 4-(2-chloro_-6-
niethylanilino)-3;...thiophenacetic acid benzyl ester, 4-(2,4,6-trimethylanilino):..3-thiophenacetic acid, 4-

15 (2,4,6-trichloroanilino)-3-thiophenacetic acid, 4-(2,4,6-trimethylanilino)-3-thlopheriacetic acid_ 3- 15 
acetoxy-propyl-ester, 4-(2-bromoanilino)'-3-thiophenacetic acid, 4-(2-methyl-4-trifluoromethylanilino)-
3-thiophenacetic add, 4-(4;...fluoroanilino)-3-thiophenacetic acid, 4-(2,3-dichloroanilino}-3-thiophen-
acetic acid, 4.:.(2,3-dichloroanilino)-3-thiophenacetic acid methyl ester, 4-(2,3-dichloroanilino}-3-
thiophenacetic acid 2-(2-hydroxyethoxy}ethyl ester, 4-(2,3-dichloroanilino);.3-thiophenacetic acid 

-- 20 benzyl ester, 4-(2-chloro-5-methylanilino)"".3:-thiophenacetic acid, 4-(2-chloro-5-methylanilir,io)-3- 20 
thiophenacetic acid 2-acetoxy-ethyl ester, 4-(2-chloro-3-methylanilino).:.3-thiophenacetic.acid 3-> 
acetoxy-propyl ester, 4-(2-chloro-3-methyla'nilino)-3-thiophenacetic acid benzyl ester, 4-(2,4-dichioro-
3-methylariilino}"".3-thiophenacetic acid, 4-(2,4-dichloro-3-methylanilino)-3.:.thiophenacetic acid n-
propyl ester, 4-(2-dichloro-5-methylanilino}-3-thiop_henacetic ·acid, 4-(2,4-dichloro-5-m_ethyl- · 

25 anilino}-3-thiophenacetic acid sec.-butyl ester, 3-(2,3-dimethylanilino)-2-thiophenacetic acid, 3-(2.3;... 25 
dimethylanilino}-2;.thiophenacetic acid-2•(2-hydroxyethoxy):..ethyl ester, 3-(2.4.6-trimethylanilinp}-2·-

-thiophenacetic acid, 3-(2,4,6-ttichloroanilino}-2-thiophenacetic acid, 3-(2-chloroanilino)-2-
thiophenacetic acid; 3-(2-chloroanilino}-2:-thiopheriacetic acid ~-acetoxy-propyl ester, 3-(2-chloro-

-anilino)-2-thiophenacetic acid benzyl ester;-3-(2,3-dichloroanilino}-2-thiOphenacetic acid, 3:..(2,3- -
30 dichloroanilino)-2-thiophenacetic acid 2-butyryloxy-ethyl ester, 3-(2,3-dichloroanilino}.:.2- 30 

thiophenacetic acid benzyl ester, 3-(3-methylanilino)-2-thiophenacetic acid, 3-(3-methylanilino)-2-
thiophenacetic·acid isopropyl ester; 3-(3-methylanilino)-2-thiophenacetic acid benzyl ester, 3-(2,4-
dichloro-3-methylanilino)-2-thiophenacetic acid, 3-(_2,4.,.dichloro-3-methylanilino)-2-thiophenacetic acid 
2:-(2-hydroxyethoxy}.:.ethyl ester, 3-(2,4.,-dichloro-3-methylaililino)-2-thiophenacetic. acid benzyl ester, 

35 4.:.(2-methyl-4-trifluoromethylanilino)-3-thioptienacetic acid, 3-(2-methyl-4-trifluoromethylanilino}-2- 35 
thiophenacetic acid n-butyl e~ter, 3-(2-methyl-4-trifluoromethylanilino)-2:..thiophenacetic acid 2:.. 
acetoxy-ethyl ester, 3-(2,4-dichloroanilino)-2-thiophenacetic acid benzyl ester~ 3-(2,5-dichloro­
anilino}-2-thiophenacetic acid, 4.:.(2,5-dichloroanilino)-3-thiophenacetic acid benzyl ester, 4-(2,3-
dimethyianilino)-5--chloro-:3-thiophenacetic acid, 4:..(2,3.:.dimethylanilino)-5-chloro-3-_thiophenacetic 

- 40 acid 2..:(2-hydroxyethoxy)-ethyl ester, 4-"(2-chloro-6-methylanilino)-5-chloro".'3..:thiophenacetic acid, 4- 40 
(2-brom<>anilino)-5;.c;:hloro-3-thloptienacetic acid, ~2,3-dichloroanilino)-5-methyl-:-3-thiophenacetic acid, 4-
(2,3'-dichloroanilino}-5:..methyl-3-thiophenacetic acid benzyl ester, 4-(2-chloro-5-methylanilino)-5-
methyt-3..:thiop_henacetic acid, 4.:.(2,4-dichlQro-3-methylanilino)-5-chloro,..3-thiophenacetic acid, 4-
methyl-3-(2;3-dimethylanilino}-2-thiophel')acetic acid, 4-methyl.:.3-(2,3;...dimethylanilino)_-2-

45 thiophenacetic acid 2-acetoxy-ethyl ester~ 3-(2:.Chloroanilino)-4-methyl-2-thiophenacetic acjd, 3-(2- 45 
chloroanilino)-4-methyl-2-thiophenacetic acid benzyl ester, 3-(2,3-dichloroani!ino}-4-methyl-2-
thiophenacetic acid, 5-chloro-4,.;(2-methyl-4-trifluoromethylanilino}-3-thiophenacetic acid, 4-(2,4,6.,. 
trichloroanilino)-5-methyl-3-thiophenacetic acid and !?-chloro-4-(2,4,6-trichloroanilino)-3- -
thiophenacetic acid and salts of the acids. - _ -- - - -

50 Preferred compounds are: 4-(2,6-dichloroanilino)-3-thiopheilacetic'acld,_4-(2,..chloro-6- _ 50 
methylanilino)-3-thiophenacetic acid, 4-(2,6-dichl~ro-3-methylanilino)-3-thiophenacetic acid, 3"".(2,6-
dichloroanilino}-2.:.thiophenacetic acid, 4'-(2-chloro-3-i'nethylanilino)-3-thiophenacetic acid, 4-(3-
chloro-2-methylanilino}-3-thiophenacetic-acid, 4-(.2,6..:dimethylanilirio)-3-thioptienacetic acid, 5-chl_e>ro-
4-(2;6-dichloroanilino)-3-thiophenacetic acid and 3-(2-chloro-6:-methylanilino),..2"'.'thiophenacetic acid 

65 and salts thereof. _ _ __ _ _ _ 55 
In addition to analgesic and antipyretlc properties, the compounds according to the invention and 

their salts have pronounced antiphlogistic properties, as can be demonstrated, for example, by various 
tests in which the influence of the compounds on acute inflammatory reactions (carrageenin edema of 
the hind paw of rats {Winter et al.: Proc.Soc.exp.Biol.Med. 111 (1962) 544]) and on chronic 

60 inflammatory processes (Cotton pellet test on rats (Winter et al.: J.Ptiarmacol.exp.Therap, 141 (1963) 60 
369)1) and on adjuvant arthritis [baSed on the metliod of Perrine et al., Brit.J.Pharmacol. 21 (1963) 127] is -
determined. In these tests, they prove to be superior to the compounds of the prior art, for example 
those of the German Patent Specification 1,493,705 _mentioned; and to the commercially available 

· medicaments, such as indomethacin. Moreover, they are c;listinguished by a comparably low toxicity. 
65 : When administered in a therapeutically active and pharmacologically tolerated amount, the compounds 65 

I 
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according to the invention are thu_s suitable for the treatment ofa nuniber of mammalian illnesses in 
which one or more symptoms of inflammation~· pain and fever occur. Examples of such illnesses ·are the 
most diverse inflammatory and degenerative illnesses of the rheumatic type and of other inflammatory 
illness processes, for example acute and chronic polyarthritis, osteoarthritis, psoriatic arthritis, 

5 ~nkylosing spondylitis, polyarthroses, spondyloses, articular rheumatism and rheumatic fever; 
rheumatism of soft tissues, for example ·sciatica; painful.post-operative swellings and inflammations; 
pain and swellings after twdrarthoses, sprains and breaks; pain and inflammations in connection with 
dental surgery; attacks of pain ofthe most diverse origins, for ex.ample neuritides, headaches and 

. spas.ms; and human ar:td ai:tirnaf!Jlnei;~es whlch resultJn the above symptoms and.require the use of an 
10 · antiinflamr:natory, analgesic and/ofantipyr:e,tfo 111ecfJcament. · · . · . ·. . · . . .· · ... · · 

The inventiordorthertitcfre re.l~tes to medicament& which are characterised in that they: contain · · 
. one or more ofthe 'new active ¢orn".Polii'lds~· 1f approptia~e.:the n~w medicaments contain: Jii addition to . 

the ne~ ac~hie cdmpounds, pharlriaceuticaf excipients foHhese. active .cqriipounds~ Tl:le content .of.· 
. activ~ ·corripodnd in: these n1edlcame"ntS is f to" 95; preferably ·10 to 85~ per cent by weight, relative to 

1 5 the fin!.shed )!i~dic.at;n~nt, · . . . . · . . ·· · · . . · . . · .,.. ... .._ . 
The medicaments are preterably administered orally, and furthetmore rectally, or parenterally, for 

ex~mple suqtutarieously; intrarnusc:;uiarly or intra¥enc;)usly, as sblutioi:is of salts, or are aPPlied topically 
(percutane<>"usly);The·pharmaceuticaLfOrmulation of the active :Compound is advantageously in the form 

. of unit doses which are adjusted to the dfi$ired ·admh'listratlon. A unit dose can be, for example, a tablet, 
20 a capsule, a suppository or a measured volume of.a powder, of granules, of a solution, of an emulsion, of. 

a susJ).ensioh, _of a· gel or of a cr~81T!:· "Unit dose" for the. pur.pose of .the present invent.ion is understood_ 
· as a physfoally determined unit .which co~t~ins an. individl,lal amo,unt of the active constituent mixed 
·with a pharmace·utical dilueht fo~ the con$tituent or together with a pharmaceutical excipient. The . 
amount of aCtive compound Js.chosen $0 that one or "more .units are usually requir~d for an individual. 

2.5 therapeutic administration. How~ver; the u~it can al~o b~ divisible, "for example in the case of tablets 
provided with breaking gl'oQves,, if orily a fra'ction; S!JCh as a half or one-quarter, of the. divisible unit is 
feQUired for an indi~idualJherapeutiC adrnfnistratiori. . ·.· . , . . .. . . . .... 

. · The ·pharmaceutical furriiula:tions according to the invention, when in the form of a unit dose for 
administ:raticin to ~umans, c:ontain 0~5 tci 500 l'.Tlg;;ad'itantageously 2.5 to 250 mg and iri particular 5 to 

30 125 mg, of active co!'Jipe>und. ·. .· .·. · . . 
The unit doses for administration t9 lighter or 11e·avier mammals are to .be chosen appropriately 

smailer or larger; thu$, for exam.pie, !.!nit do$es for.~!::lriiinistration to large animals such as cattl.e or 
hc:>r:ses, contain "50to 5;000"mg; advantageously. too to 3,000 mg a_ild in particular 150 to 2,000 .· 

. mg, Ot active.~mpouild. T~e· ph!!lrmaceuti~a!"fortiii.ii~tiqns can be administered therapeutically· 1 to 4 
35 timesd"aily; for example aft~r eac!l mealtil'i'fe.and/or in the evening. The dose administered depends on 
. : t{le frequehey of administration, 'the'· period of tr,eatment, .th"e nature and sevei:ity of the illness and the 

· : weight,-age and $tate of health of the patient. In general, the daily dose for mammals is between 0.01 to 
. 35·mg/kg·cifbody. weight,·preferably pe_low 10.mg/kg of body weight~ An appropriate daily d_ose for · 
·.administration fo humans is between 0.5·and 5 mg/kg of body vv~ight. . . . .. · .. 

40 The pharmaceutical rormulatic)ns as a rule consitlt of the a9tive compounds according to the. 
. invention and' non-toxic, pharmaceutically ~cceptable" medicinal excipients which are used as an . 
admixture.in·solid,·'semi-l!lolidorliquid.form,or .as a·meaiis of eiicasing,for example ih the form of a•. 

· capsule, a tablet coating, a sachet or some bth~~ qontairier for the therapeutically: active coru~tituent. An 
. excipient"can. for example seiiie as a promoter of the absorption of th'e medicament by the body, as a 

45 formulation·auxiliary;·asa sweetener, a.s aflavouririg agent, as a dyestuff or as.a preservative. 
. . Examples offorms which may be "administer«:!d orally are tablets •. dragees, hard and soft capsules, 
for example made of gelatin1;1, dispersible powc;fers, granules, aquepus and oily susi>"ensions, emulsion$, 
solutions or syrups,. . . . .·' . . . . . . . .· . .· . . ·. 

Tablets·may contain inert dlluents, for example calcium carbonate, ca.lcium phosphate, sodium 
50 phosphate or lactose; granulating agents ar:td dispersing agents~ for example maize starch or' alginates; 

bindEns, for example start::ti, g9latiiie Or gum acaCia; :and !ubricarits, for example aluminium stearate or 
magnesium s~ea.ra~; talc ".'r silico.ne oil. Tlil!! talJle.~ Jriay ·in addition be provided with a coating, which. 
can also be_ such. th~t clela_yed dissolutfon a.~c;:l re,sqi"ptio~ of t~e "led.ic;ament in the gastrointestinal tract 
and hence, for example, better toleration or-a lqng period .of action, are achieved. Gelatine capsules may 

55 contain the niediCament mixed .with a solid diluent, for example calcium carbonate.or kaolin, or with an 
. oily diluent, for example olive oil, groundnut oil or. para.ffin oil. 
· Aqueous suspe'nsfons may contain susper1ding agents, for example sodium . . . . . 
c·arboxym'ethyi"cellulose, rriethylcell~lose;:hydroxypropylt:elltilose, sodium alginate, polyvinylpyrrolidone~ 
gum tragacanth or gum acacia:.dispersiiig agent~·anq wetting·a~ents,tor example polyoxyethylene . . 

60 stearate, ·heptadecf;lethyleneQxycet~nol,. pcilyoxyethyli;jne-s9rJ>i~ol-monooleate, polyoxyethylene­
sorbitan~nionooleate Oi' le~ithin; preservatives, 'f()r ex.ample methylhydro;(ybenzoate or . · . 
propylhydroxybeiizoate; flavouring· agents; aiid sweeteners, for example sucrose, lactose, dextrose or invert sugar syrup. · ·· • · · · . · · · , · ·.. · : · · · · · · · · . · ·· ' · · · · · · · 

· Oily susperisibns ·may contain, for exaniple; groundnut oil, olive oil, sesame oil, coconut oil or · 
65 paraffin oil. aiid thickeners, such ~s, tor·examrilE~. beeswax, hard paraffin or cAtyl alcohol; and 
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furthermore sweeteners, flavouring agents and antioxidants; . 
Water-dispersible powders and granules may contain the medicaments mixed with dispersing 

agents, wetting agents and suspending agents, for example those mentioned above, as well as with 
sweeteners, flavouring agents and dyestuffs. . . . 

5 Emulsions may contain, for example, olive oil, groundnut oil or paraffin oii, in addition to 
· emulsifying agents, such as, for example, gum acacia, gum tragacanth, phosphatides, sorbitan, 

monooleate or polyoxyethylene-sorbitan-monooleate, and sweeteners and flavouring agents. 
Suppositories which are prepared with the aid of binders which melt atthe rectal temper:ature, for· 

· e,cample -cacao butter or polyethylene glycols; are used for rectal administration of the .med.icaments. 
· 10 · Sterile injectable aqueous solutions, isotonic salt solutions or other solutions, which may contain 

· dlsperaing agents or wetting agents and/or pharmacologically tolerated diluents, for example · 
propylene glycol or. butylelie glycol, are used for paren.teral administration of the medicaments. 

· In addition to the new phenylaminothiophenacetic acids, the pharmaceutical formulations can 
contain, for example, one orinore pharmacologically active constituents from other groups of 

15· medicaments; for example corticosteroids which have an antiphlogistic action (for example 
prednisone, prednisolone, dexamethasone and derivatives thereof); analgesics, such as, for example, 
pyrazolone derivatives, propoxyphene, phenacetin, and salicyclic acid derivatives; muscle relaxants •. 
such as pyridazine derivatives, 1;:arbamates (for example phenprobamate); substances with an 
antiulcerogenic action; antacids (such as, for example, magnesium trisilicate and aluminium hydroxide); 

· 20 substances which stimulate local blood flow, such as, for example, nicotinic acid derivatives and 
dimethylsulphoxide; local anaesthetics (such as, for example, lidocaine) and vitamins (such as, for 
example, vitamin 81 chloride hydrochloride, vitamin 88 hydrochloride, vitamin 812 cyano complex and 
thiamine disulphide). 

The invention furthermore relates to a process for the preparation of phenylaminothiophenacetic 
25 acids of the general formula I or of embodiments I* or I**, 

wherein . . . 
R1, R2, R3 , R4, R5, R8 and n or the substituents in the embodiments ·have the meanirig indicated fo~ 
these formulae, · 

and salts thereof with organic and inorganic bases. 
30 The process is characterised in that functional carboxylic acid derivatives of the general formula II 

35 

40 

.. (II) 

wherein 
~, denotes a hydrogen atom, a chlorine atom, a bromine atom or a methyl group, · 

R denotes a hydrogen· atom, a·halogen atom, .an alkyl group, an alkoxy group or a trifluoromethyl 
· group, · 

R: has one of the meanings of R3
1 . . 

R denotes a hydrogen atom, a halogen atom or·an alkyl group, 
R7 denotes a -CH2-. G group or; together wi.th R8, a -CH

2
-.:.c0- group,· 

R8 denotes a hydrogen atom or, together with R7, a -CO-CH
2
- group, 

G denotes a functional derivative of a carboxylic acid group and 
ndenotes 1 or2, · · · . 

are lyoysed, that is to say split by solvolysis, hydrolgenolysis or thermolysis, to· give compounds of the 
ge~eral formula I or salts thereof, and the res~lting acids or esters of the general formula I are then ,· 
optionally converted into otie another and/or into salts in the customary manner. ·· · 

·45 · . . An embodiment of the invention is a. process for the preparation ofphenylam.inothiophenacetic 
ac1~s °!the gener~I for~ula I* where the subs_tit1,1ents have the same meaning as above and their salts 
which 1s characterised in that functional phenylaminothiophetiacetic acid derivatives of the general 
formula II* · · · · · · · · · · 

s• 
R4~"' R .... 

. · ·~ 8.. 7'f" · .. N-R · R 

p.?:i"" -~ . . ·)-( ' 

R4~·&).· 

(II*) 

5 

10 

15 

20 

25 

30 

35 

40 

45 
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wher.ein .. 
R1* denotes a hydrogen atom, a chlorine atom, a bromine atom ora methyl group, 
R3• denotes a hydrogen atom, a chlorine atom, a methyl group or a trifluoromethyl group, 
·R4* has one of the meanings of R3*, 

6. 

5 R5* denotes a hydrogen atom or a chlorine:atom, . · · 5 
R7• denote$ a-. CH2....;.,;-G•·group or, together with Rll*, a ~H2~Q-;.. group, 
Ra• denotes a hydrogen atom or, together with R7*, a "'--CO-CH2-· group and 

.. G~ dehotes a functional derivative of a carboxylic acid group,· · . 
are tyolyged to give compou"ds qf:tlie general formula I* er salts thereof, and the resulting·acids or 

to · . esters of the general formula J* are then optic>nally halc)genated and/or, in the customary manner, · 1 O 
converted into one another and/or into salts•: · · 

·•· ·. · hi a preferred embodimen~ of the process; compounds of the formule n• in which G* represents e 
nitrite group; ·a c~rboxylic.a.~id alkyl ~ster group with t tO 7 carbon atoms in the alkyl radical; a· .. .·. · . · 
carboxylic acid benzyl estergroup or a carboxylic acid a"'.'ide group are used as the $tarting substances. 

· 15 . . A further embodiment of the invention is a process for the preparation of · · · ·. 1 5 
phenylaminothiophenacetic acids of the general forniula I** where the substituents have the same 
meaning as above and their salts which is characterised in that . . . . ··· . 
a) functional phenylaminothiophenacetic acid derivatives of the general formula II** 

_..;,. 

. (II**) 

20 wherein. 20 
R1** denotes a hydrogen atom or a methyl group, · · . . 
R3** denotes a hydrogen atom, a chlorine etom, a methyl group or a trifluoromethyl group; 
R4** has one Qf the meanings of ~3**, . 

· Rh*. denote~ a ·hydrogen atom or a chlorine 'atom, . 
25 R7**.denotes a -CH2-G** group or, together with RBit•, a -CH2-CQ-;.. group,. 25 

R8** denotes a hydrogen atom or, together with R7**, a "'--CQ-;..CH2- group and 
G** denotes a functional d.erivative of a carboxyllc acid group, . . 

are lyolysed to give compounds of the general'formula I** or sal~ thereof, and the resulting acids or 
esters of the general formula I** are then optionally converted into one another and/or into salts in the 

30 customary manner, orb) a phenylaminothiophenacetic acid derivative of the general formula Ill** 30 

(HI**) 

w~~ . . . 
R1** denotes a hydi:ogen atom or ~ methyl group~ . . . . . . . . · 

. R3** d.E!notes a hydrogen atom, a chloi:ine atom, a methyl group or·a ·trifluoromethyl group, 
35 R4** has one ()f.th.e meanings of ~3**:, . ·. · · · · 

· · ~5** denotes a hydro9e.n atom or a c;:hlorin~ atom, . . , . . . . . . ·.. 35 
. R9

** denotes a hydrogen atom o(an alkyl group with 1 to 5 carbon atoms · 
· or~ salt thereof is reduced, and the.resulting aci.ds or esters ofthe general form~la f** are· then 

. optionally converted into o_ne another and/or into salts in the:customarv manner. · . 
40 _ In a P.';ferred e~*odiment of process a), conipe;>und~ of the formula ll*~·i·n whicfi-·R1**· represents a 40 

.CHz-G .. Ql"()µp, A represents.a hydrogen atom.and .G~· represents a mtrile group, a carboxylic 
acrd alkyl est~r gr~up ~ith· 1 to 7 carbon atoms in ~he alkyl radical, a carb.oxylic acid benzyl ester group 
or a carbC?xyhc.ac1d amide g.roup: are ~se<! as starting substances. Process b)is preferred over variant a). 
· By lyolysrs.of carboxyhc acrd denvatrves there is und_erstood sorvolytic, hydrogenolytic or 

... 
.l'.. 
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thermolytic splitting. Solvolytic splitting is, above all, hydrolysis and alcoholysis. A water-supplying -
medium, which consists completely orj:>artly ofwaterorofagents which split'offwater or OH ions 
under _the reaction _ponditions, is used for hydrolytic splitti_ng of functional carboxylic acid derivatives of 
the general formula II, II* or 11••. The reaction can be carried out as a homogeneous reaction, in which 

.. , 
:.-4 : 

·'· 

27 
-7 

5 case it is usually carried out in the presence of a polar organic solvent or a solubilising agent.· Examples - 5 
of solvents which are aqvantageously used are·low.:molecular alcohols, dioxan, acetone, low-molecular 
carboxylic acid, N-methyl-pyrrolidone, sulpholane, or dhnethylsulphoxide. However, it is also possible to 
carry out the reaction as a heterogeneous reaction. The pH of the water-supplying medium depends on 
the chemieal nature' ofthe phenylaminothlophenace~ic acid derivative employed, but also on the nature 

· 10· of the desired compound of the general formula I; l*_or I**; it can thus ~e neutral, acid or basic. It is 10 
adju'sted:to the desired value with acids, bases or buffers. The _re_action temperatures are between 0°C 
and the boiling point of the_ water-supplying medium, in' general between· 0° and 1 50°C and in 

' partic-ular between 20° and 120°C. They also depend specifica-lly on whether the reaction is carried out 
under pressure or under atmospheric pressure. The reaction times are between 10 minutes and-20 .. 

15- hours, depending on the mixture~ the reaction temperature-:and other reaction pa_ram;eters. When the 15 
hydrolytic splitting has ended, the phenylaminothiophenacetic acids ai:e isolated by customary methods, 
for example by recrystallisation or by acidification of their solutions, if appropriate with concentration of 
their solutions. Fortheir purification, an alkaline solution thereof can be extracted with an organic 
solvent which is immiscible with the alkaline solution; for example ether, benzene, chlorobenzene; 

20 chloroform or methylene chloride. · · · · · 20 
The alcoholysis is preferably carried out in the case ofcarboxylic acid derivatives of the general ' 

formula .II, II* or II** in which G, G* or G** represents a nitrile group; A medium which consists 
completely or partly of the alcohol concerned and a proton donor, for example rnetfi'anol saturated with 

_ hydrochloric acid gas~ is used for the alcoholysis. The reaction temperatures are_.between -20° and 
25 50°C, in particular between 0° and 20°C. The reaction times are between 30 minutes and 10 hours 25 

(depending on the reaction temperature and other parameters). When the alcoholysis has ended, the 
esters formed are isolated by customary methods. · · · · · 

- Lyolysis in the form of hydrogenolysis is carried out in the case of compounds of the formula II, II* 
or II** in which G, G* G** represents a carboxylic acid benzyl ester group. It Is effected under the · 

30 cu-stomary conditions, for example with hydrogen on pal!adium-ori-charcoal or platinum, at -10° to _ 30 
. 50°C, preferably'at room temperature, under a pressure of 1-200, preferably 1-10, bars and iri an -

inert solvent, such as methanol or acetic acid ethyl ester, or, preferably, in the presence of glacial acetic acid. · · · · . · - · . 
Lyolysis in the form of thermolysis is carried out in the case of phenylami~othiophenacetic acid 

· 35 derivatives· ofthe formula II, II* or II** in which G, G* or G** represents a carboxylic acid tert.-alkyl ester 36 gmup; preferably a tert • .:.butyl ester group. _ · .. ·. . · 
This reaction is carried out under the customary conditions, if appropriate in an inert organic 

solvent, for example chlorobenzene, xylene or toluene, without or pre~i'ably in the presence of an acid 
catalyst, such as p.;.toluenesulphonic acid, by heating to 30 to 200°C, 'preferably 7~150°C, -

40 · The phenylaminothiopheriacetic acid of the general formula I, I* or I** can be converted into,their 40 
salts by direct alkaline solv.olysis with hydroxyl ions 'from the phenylamin9thiophenacetic acid - · 
derivatives of the general formula II, II* or -U**; The alkaline reactiari partner used is appropriately that 
inorganic or organic base, the salt of which iS desired. However, the salts are also obtained by reacting 
phenylamiriothio.phenacetic acids of the general formula I, I* or I** with the stoichiometric equivalent of 

45 a ccirresponding base, or by converting readily soluble salts into sparingly soil.Ible salts by double.. 45 
decomposition or converting any desired salts into pharmacologically tolerated salts. . . 

The phenylaminothiophenacetip acid de.rivatives of the formula II, ll*and II** employed as starting 
materials or intermediate products are likewise new compounds. They are prepared by known methods.· 
Thus, nitriles of the formulae 11/11* and II** a~e obtained from the corresponding halogenomethyl -

50 _ compounds, that is to say from compounds of the formula II, II* or II** in which G denotes a halogen 50 
atom, preferably a bromine orchlorine atom, by'reaction with alkali metal cyanides or alkaline earth 
metal cyanides, such as ·sodium cyanide, potassium cyanide Qr barium cyanide. The reaction is 
appropriately carried out in an aprotic, dipolar solvent, for example-dimethylformamide, or in a two~ 
phase sy'stem in the presence of a phase tranSfer catalyst, such as benzyltrimethylammoriium chloride, 

55 at temperatures of from 0° to 80°C. - - . . 55 
Phenylaminothiophenacetic acid ester& of the general formula -11; II* and II** are readily accessible 

from the nitriles by alqoholysis; and furthermore from the free acids of the general formula I, I* and I** 
by reaction with alcohols under conditions to split off water, or by reaction of-acids and salts with.­
alkylating agents, for example benzyl esters are obtained by reacting silver salts with benzyl halides. · 

60 Halogenomethyl compounds are obtained by reducing corresponding phenylthiophene-carboxylic 60 
acids or -carboxylic acid esters and subsequently halogena_ting the products. Examples of suitable 
reducing agents are sodium boranate, sodium/ethanol' or lithium aluminium hydride. The reaction is 
preferably carried out in inert solvents, such as open..:chain or cyclic ethers, for example diethyl ether or 
tetrahydrofuran, at temperatures betweeri 0° and 25•c. The hydroxymethyl compounds formed are 

65 :converted into the halogenomethyl compounds by reaction with hydrogen halides, such as hydrogen. 65 

- -·---' 
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. .· . . . .. . . 

·· chloride or hydrog~n bromide., Yh~ reactior1 is effected in a polar, preferably aqueous medium, for 

exarnpl~ _in concentrated hydroc~loric ~<;!~. at.temperatur~s b~tween 1 O and 50°C. 

4..:Phenylamiriothiophen-3 .. cari>9~1i¢ a.c.idl! are ot;>tained according ,to German. Patent . 

Specification ·1,493,705, The corresporid!ng ,esters are obtained by ·reaction o~ these acids with alcohols 

5 in a mariner whjch is ko<>\.itn per se. 3.,fl'Jeriyla~inothiophen-2-carboxylic acids 9r thei_r esters are . . . 5. 

obtained by a proeess.analogous tO thatin German.Patent Specification 1,493, 705 byreaction of 3-

. oxo.:.tetrahydrothiophen-:2-c~itJoxYllc acid methyl ester or ethyl est~r [E.· E.1V1oore _and. M. B~ Moore, . 

· · J.Am.Chetn.Soc. 68{194~5) 9.10; Erastov; o.· A. and lgnat' eva, S. N., Khhn.Getei'osikl. S.oedin. 1 $71, 

· . tctil14:7~olwith ariilities.sub~i~uted l>Y ·R3, R4 and R5, and ~ubstilq!Jent dehydrogenation and, If . 

-~ 

-....1 -.... -!'J':· 

10 appr~priat~;h.Ydfolysis.'·_ ' - ·,:: '.' :· . . > ·. '• . •··. ··:.- . . . .. .. -· ; · .. · :.· .·· . . · .. 10- -

. · The subseql:ient halogenat,lon·of. resulti11g c9tnp9ulid~ of:the· gener!!!I formula 1•. which rnav be . ·· · 

.· ' carried out i~·effeCtec:tby'protesses Which are·kn<>Wn:per se, Examples .ofpassible halogenatilig. agents 

·. · · fe>r:the halog~iiation ~ the).hiophe~".fing'.ar~ -the_.ffee hal()g.,ns chlorine ~r bromine, N'.'"hEllogeno-.arnides 

and .;.jmides, sulphur:Yt"Chloride t)r phosphqrus pentacf'.'llorid~. The reaction)vith th$ halogenating agent . 

1 5 can be carried" out in aJ~now.n manr:ier, for example in an ine.rt non-aqueous solvent, such as a .. . ' . . 15 

chlorinated hydl'ocarbon or gfa.ciaf .acetic: acid (for example l,H~hig 'thloi"in.e, ·brQmine or suJphutyl .. . 

' chloride), ~t temperatures of;_4pe>c tO 20°C, prefera,bly ~t -:-20° to 0°C; using excess or preJer,ably 

~· .equivalentam~:>lints.ofthe halc)g'ena~ing agent. Asa rule,,the reaction has ended 1.0 minutesto 2 hours 

;. after the addition of the: h~lo.g"el).8ting:a_g,nt. · .. ' . . . . ' ' . - . ·. ' ' . . 

20 . The'hydrolysis of phenylaminothioplienacetic acid lactarris of the general formula II. II* oi' II**, that 20 

· · , is to.say of compounds in i!lfhlch R7,.R7ti: Qr R7**,:togetheryi.iith R8, R8.*·or R8** respectively, denote a 

· . _.:..cH~~~ group· and R8; A8* or Ra.•, toget~er \<lfith R7, R7* or R7** re"spectivefy, denot~ 11 .. - · · ·. 

~CO"'."":"CH2-... grqup, :i~ ~ffected. in,a !'Tlann~r vv.~ich. is ~now~ per se by .alkaline or acid saponification in 

poiar solvents •. such as alcohOls,: for e~8'1\ple methanol, at temperatures Of ?()°C up to the boiling point 

25 of the splvent. ' . .· ' . . - ·. ' ,· ' ' . . . . ' ' . . . . ' ' . 25 

. In general, ·the reaction has eocie~ after· 2 hours.-depending on the ~ction temperature. . . 

The reduction of the JJhenylamihothiophenacetlc acid derivatives ofthe.generalformula Ill** is . 

effected .in a manner which is known per se; by reaction with a' suitable reducing agent, for example 

sodium boro'hydricie,-in inert solvents; 's!-Jqh as" tetrahyclrofuran or climethylformamlde, at temperatures 

30 of 0°. up to.the boiling ppiot !)f~be salv~rat~ "pr~derably at',50° to 80°C."The reaction time,is 1 to5 hours,_ 30 

d~penqirig:oi:?~h.~_.te~.P~r.~t~r~· 0:. . . _· , · .. _ ... : . .... _ ..... · .. · · .. · ... :· . 
. _ . · COmpounds·of theoforrnula m•• are: obtahied·by reacting corresponding 3~pheny!amirlothiophens· · -

with oxalic' ~Cid'alkyl e~er:chlo'rides ahd lfappropriate subsequently-saponifying the products. . 

·· The ~eaction is 9ffec;ted:Jn:t~e presence Qf ~n auxi!i~ry base, such.as pyridine or triethylamine, in 

35 Inert solveritS, such 8$ cyclic.or (>pen-cha.in-ethers, for e~aniple tetrahydrof!Jran or. dietl'rvl ether; at , .35 

. ' temperatures betWeeil p and 50°C, preterably at i'ooni temperat~re. - ·. ' . 

· 3~Phenylaminothiophens are obtained ~Y decarboxylation of 4-phenylamino-3- · 

thiophencarboxylic acid~,'for ex~mple by- heating to tempe"ratures of 120° to 200°C, . ' 

. · The. hydroxymethyl,compoi.inds: and halogeiioinethyl compound$ are relatively unsta~I~ · ·. 

'40: compounds as. crude prodqcis; they are thu$ apj:>ropi'iatelyJurther reacted immediately after being ' ·40 

. . . ' obtained, purification op~rations being disp"erised with ifnecessafy. ' . . . . . ·. . . ' ' ' ' . . '. .. 

. The examples which follow iUuStl'ate tlie. invention iri more de~ail. T_he abbreviations m .• a~d ·bp. 

denote melting point and ·boiling point respectively~ d. denotes decomposition pOint. · 
.• . . ·.: .. . . . ' . . . . . . .· .· .. 

EXAMPLE 1 
45 31 · g. (0.11 mole)_ of 4-(2,6-dichloroanilillol-:3.:.thiophenacetonit~ife are boiled in a solution of ·110 g - 45 

of sodium hydroxide hi 450'ml of water· and 220 ml of methanol for 4 hours. The mixture is diiuted with.· . 

2 litres of warm water a'nd extracted with toluene •. the aqueous phase is aci~ified and ti:ie precipitate of 

4.:.(2,6-dichloroariilhfo):.:3::.thiophenacetic acid which has fOrm~d is filtered Off.The precipitate is boiled · . 

up with dii$opropyl ether and dried and then melts at 179..:..;1ao0 c. . . . ' . . 
50 4'-'(2.;.Chlor9ariilin<;>)..:3~thiophenacetic acid (rn. ·12S--..:126 .• 5°C), .1i..:.(2,6-dimethvranilino)~3~ 50 . 

thiophenacetic acid (m.15?~5~153 GC), 4..:(2-chlorc>-:6-:methylanilino)-3'-thiopheilacetic acid .(m. · · 

- 168-169°C). 4.:.(4'-'methoxy'."2.;.rn.~thylarimno).;.3-thi_opheriacetic· acid," 4-(2-chloro-3-m.ethylanilino):-3-

thiophenacetic acid (m. 105~ 1os0·c) an(J ~(3-trifluoromethylanilin"Q)-3 .. thiophenacetic acid (!'Tl •. ·· .... 

1 os...:..:. rn9<>C) are obtained analogously·froni: 4:7(2-chloroanilino)-3.:.thiophenacetonitrile, 4-(2;6-

55 dimethy.lamino)-3-thioph~nacetonitrile, 4-(2-chloro-6-metfwla.nilir:io~3-thlophenacetoriitrile; ,4.;:(4- -· 55 

methoxy.:2-methylanilino)-3-thiophenacetonitrile, 4-(2-chloro-3-methylanilino)-3-thiophenacetonitrile 

and 4-(3-trifluoromethylanilino)-.3-thiophenacetonitrile, respectively, by bolling with methanolic sodium 

hydroxide solution and appropriate working up of the mixture. · . 
; , . .. · ... 

EXAMPLE 2_ · ·•. . .. . . • , . . . . ·. . , . . . . ... .. . . . . . .. ·. 

60. · . 26~3 g (0.1 mol.e)'pf 4 .. (3:-Chl(>ro-2-methylanillilo) .. 3-:thi_e)ph~nacetohitrile a.re introduced· int.0 135 · . 60 
ml of concentrated sulphuric acid, ~Jie mixture is ·stirred a~ 20°C for 1. hour, 49 ml of water are adde:d 

dropwise ~nd the mixture i$he~te:d to 1Q0°C for 3 hours. It Is P.o.ured Qnto ice and the precipitate which . 

has formed is filt~red off. Re_crvs1:ailisation fri:>m dlis()propyl ether give~ 4-(3-chloro-2-methylanilino)-3- · 
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thiophenacetic acid. m. 126-128°C. . . 
4•(2,6-Dichloro-3'.'methylanilino)-3-thiophenacetic acid (m. 159;;.;._ 160°C)·, 4-(2-chloro-3- · 

methylanilino)-3 .. thiophenacetic acid (m. 105-106°C), 4-(2,6-difluoroanilino)-3-thiophenacetic acid 
(m. 151°C), 4-(2,6-dimethylanilino)-3-thiophenacetic acid (m~ 152.5-153°C), 5-chloro-4-(2,6-

5 dichloroanilino)-:3-thiophenacetic acid (d. 141-142°C), 4-(2-chloroanilino)-5-methyl-3- 5 
thiophenacetic acid (m. 196°C) and 4-(2,6.;.dichloroanilino)-5-methyl-3-thiophenacetic acid (m. 
1 55-156°C) are obtained analogously from: 4-(2,6-dichloro-3-n:iethylanilino)-3-thiophenacetonitrile, 
4-(2-chloro-3-methylanllino)-3-thiophenacetorii'trile, 4-(2,6-difluoroanilino)-3;.thiophenacetonitrile, 4...: 

· (2~6.:dimethyl2milino)...:3 .. thiophenat::etonitrile, 5-'chioro-4-(2,6-dichloroanillilo)-3""thiophenacetonitrile, 
· 10 4-(2.,.chloroanilino)-5-methyl-3-thtophenacetonltrile and 4-(2,6-dichloroanilino)-5-methyl-3-thiophen;.. 10 

acetonitrile, respectively, by saponiflcation with cc;incentrated sulphuric acid • 

. EXAMPLE3 . . . 
·31 g (0.11 mole) of 4-(.2,6..,dichloroanilino)-3-thiophenacetonitrile are dissolved in 30 ml of 

methanol. . ·· 
15 The solution is saturated with hydrogen chloride gas at 10°C and left to stand at 10°.C for four 

hours. It. is then poured onto 200 mlof water, extracted with 100 ml of diethyl ether and the ethereal 
phase is washed With 50 ml of water, dried and concentrated. 4-(2,6-Dichloroanilino).:.3...;thiophenacetic 
acid methyl ester is obtained as an oil. · 

4-(2,6-dichloroanilino)-3-thiophenacetic acid ethyl·ester (m. 64--65°C) is obtained analogou~tY 
. 20 by dissolving the acetonitrile in ethanol instead of methanol. . . · 

4-(2-Chloro-6-methanilino)-3-thiophenacetic acid methyl ester (m. 9()-;...100°C) is obtained 
· analogously from 4-(2-chloro-6-methylanillno)-3-thiophenacetonitrile by leaving this compound to 

stand in methanolic hydrochloric acid. · 

EXAMPLE4 
25 ;a) The nitriles listed in Examples 1..,-3 are obtain~d in the following way; . . . 

29;2 g (0.1 moleh>f 3-(2,6-dichloroanilino)-4-chloromethylthiophen and 13 g (0.2 mole) of . 
' potassium' cyanide are dissolved in 250 ml of dimethylforinamide and 0.5 ml of water and the' solution 
is warmed to 45°C for. one hour. It is poured onto ice and extracted with acetic acid ethyl ester and the 
ethyl acetate phase is :washed· with water, dried over sodium sulphate and con·centrated. 4-(2,6-

30 Oi6hioroanilino)-3-thiophenacetonitrile remains as an oily residue which crystalliz~s out slowly (m. 
. 82-83°C). . . 

4.:.(2-Chloroanillno)-3-thiophenacetonitrlle (oil), 4-(2-chloro ... 6-methylaniliilo) .. 3-thiophen-
. acetonitrile (oi n; 4-(2-chloro-3.:.m ethylanilino)-3-thiophenacetonitrile, 4-(2,6-dichloro-3-methylanilino)~ 
3-th iophenacetonitrile (oil); 4-(3-chloro-2-methylanilirio)-3-thiophenacetonitrile (oil), 4-(2,~-

35 difluoroanilino).:.3-thiophenacetonitrile (oil),4-(2 .. chloroanilino)-5..;inethyl-3-thiophenacetonitrile (oil) 
· and 4-(2,6-dichloroanilino)...;5.;.methyl-3-thiophenacetonitrile (m. 115°C) are obtained analogously by · 
reacting 3-(2-chloroanilino)-4'-Chloromethylthiophen, 3;.chloromethyl-4-(2-chloro-6-methylanilino)-

. thiophen, 3-chloromethyl-4-(2...:chloro-3-methylanillno)-thiophen; 3-chloromethyl-4~(2,6-dichloro-3-
methylan_iliho);.thiophen, 3-chlorom'ethyl-4-{3-chloro-2-methylanilino)-thioplien, 3-chloromethyl-4-

40 (2,6-diflooroanilino)-thiophen, 3-(2-chloroanilino)-4'.'chloromethyl-2-methylthiophen and 4-
. chloromethyl-3'-(2,6-dichloroanilino)-2.:.methylthiophen~ respectively, With potassium cyanide and 

appropriately working up the mixture; · 
. · Alte~natively, the starting. nifril~s are obtained in the followi.ng manner: 

2. 72' g ( 10 mm oles) of 3-chlorojllethyl-4-(2-chloro.;.3...:methanilino)-thiciphen in 15 ml of 
45 dimethylsulphoxide are added dropwise to a solution'of650 mg of sodium cyanide in 15 ml of 

dimethylsulphoxide.at·40°C. The mixture is stirred for a further three hou..S, poured onto water and· 
extracted three times with ethyl acetate. The combined extracts are washed with 50 ml each of 6. N 
hydrochloric acrd and water, dried and concentrated. Crude-4-(2-chloro-3-methylanilino)-3- . . . 
thiophenac~tcinitrile is obtained as an oil.' · · 

50 · 4-(2,6...:oimethylariilino)-3-thiophenacetoilitrile, 4-(4-methoxy-2-methylatiilino)-3-
thiophenacetonitrile and 4-(3-trifluoromethylanilino)-3-thiophenacetonitrile are obtained analogous'1y 

• by reacting 3-chloromethyl-4-(2,6-dimethylanilino)-thiophen, 3.:.chloromethyl-4-(4-methoxy-2-
methylanilino)-thiophen and 3-chloromethyl-4~(3-trifluoromethylanilino)-thiophen, respectively, with 
sodium cyanide. . . · . · 

55 b)The chloromethyl compounds are obtained in the following way: 
2 7 .4 g (0. 1 mole). of 4-(2,6-dichloroanillno)-3...:thiophenmethanol are ·dissolved in 800 ml of 

· conGentrated aqueous hydrochloric acid and the solution is left to stand for eight hours, poured onto ice 
and extracted with toluene; The organic phase is washed with·sodium bicarbonate solution, dried and 
concentrated; RecryStallisation of the residue from petroleum ether gives 3-(2,6-dichloroanilino)-4-

60 chloi:omethylthiophen (m. 89-92°C). · 
3-(2-Chloroanilino)-4-chloromethyl-thiophen, 3•chloromethyl-4-(2,6-dimethylanilino)-thiophen 

(m. 149 °C), 3-chloromethyl-4-(2.:.chloro:.6-methylanilino)-thiophen, 3-chloromethyl-4-(4-methoxy-2-
.methylanilino)-thiophen, 3-chloromethyl-4-(2-chloro-3-methylanilino)-thiophen·(m. 6Q.;.-63-°C). 3-
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·.chloromethyl-4-(3-trifluo~omethylanillno)-thiopheli, 3-chloromethyl-4-(2,6-dichloro-3-methylanilino)­
thiophen (m. 6~ 70°C), ·3-chloromethyl-4•(3-chloro-2-methylanilino).:.thiophen, 3-chloromethyl-4-
(2 ;6-difluoroanilino)-thiophen, 3-(2 .. chloroanlllno)-4-Chloromethyl-2 -,methylthiophen (oil)· and 4-
chloromethyl-3.;...(2,6-dlchloroanilino)-2-methylthiopheri (m. 63'-65°C) are obtained analogously by 

5 reacting 4-(2-chloroanilino)-3-thiophenmethanol, 4-(2,6-dimethylanilino)-3-thiophenmethanol, 4-(2- 5 
chloro:-6"'."mf!Jthylani.lino)-3:-thiophenmethanol, 4-(4-methoxy-2-methylaninino);..3-thiophenmethanol, 4-
(2:..chloro-3-methylanilino)-3,-thiophenmethanol, 4-(3-trifluoromethylanilino)-3-thiophenmethanol, 4-· 
(2,6"'dichloro-3.,~ethylanilino)'."3-thiophenmethanol,_4-(3:-chloro-2.:.metliylanilino)-3-thiophenrnethanol, 
4;.(2,6;..difluoroanilino)-3-thiophenm.ethanol~ 4-(2.,.chloroanilino)-5-.rnethyl-3-thiophen.rnethanol· and ~-

1 o (2,6-dichloroanilino)-5;..methyl;..3-thiopl"!enmethanol, resp.ectively, with aqueous hydrochloric acid. . .1 O 
. c) The niethanols are prepared in the foUowilig manner: · · . 
57.63 g (0;2 mole) of4;..(2,6-dichloroanllino).,3-thiophencarboxylic acid (dissolved in 350 ml of 

tetrahydi"ofurail) are added clropwise to a suspension of 7 ,59 g (0.2 mole)· of lithium aluminium hydride 
in 1-70 ml of absolute tetrahydrofuran at 15°C in the cours~ of one hour; whilst. stirring and under. 

15 nitrogen. Stirring is then continued at room temperature fOr ont:t hour. The reaction mixture is . 1 5 
hydrolysed with 2 litre$ of ice-cold water; acidified to pH 5 with dilute sulphuric acid and extracted with 
1.5-litres of ethyl acetate. The extract is washed with 100 ml of 2 N sodium bicarbonate solution, dried 
over sodium sulphate and cqncentrated, 4""(2;6-dichloroanilino)-3-thiophenmethanol being obtained in 
almost quantitative yield as aviscousoilwhich slowly solidifies.:Rec..Ystallisation·from cyclohexane· 

20 gives pure 4-(2,6.,.dichloroanilino);..3•thiophenmethanol (m. ·96.,-97°C). 20 
· 4-(2-Chloroanilino)-3-thiophenmethanol (oil), 4-(2,6-dirnethylanilino)-3-thiophenmethanol (m. · 

87°C),4-(2"'."chloro-6.,.methylanilino)-3-thiophenin~hanol.(m. 93_;.,.95°C); 4-(4-methoxy-2-
methylanilino)-3-thiophenmethanol, 4-(2"'."chloro-3-methylanilino)-3-thiophenmethanol and 4-(3-
trifluoromethylanilino).:.3;..thiophenmethanol are obtained analogously by reducing 4-(2-chloroanilino)- .. 

25 3-thiophencarboxylic acid, 4.:.(2,6:..dimethylanilino)•3-thiophencarboxylic acid, 4-(2-chloro-6"' 25 
methylanilii:lo)-3:..thiophencarboxylic acid, 4-(4-methoxy-2-methylanilino)-3-thiophencarboxyllc acid, 4-
(2-ch loro;..J-methylanilino)..;3-thiophencarboxyllc acid,· 4-:-(3;..trifluoromethyl anili no)-3-thiophencarboxyllc 
acid, respectively, with lithium aluminium,hydride. . · . . . · . 

4-:-(2,6-Dichloro-3;.i"nethylaniiino).:.3-thiophenmethanol (m. 121-122°C), 4-(3-chloro-2• 
3.0 methylariilino)-3-thfopheni"nethanol (oill. 4.,-(2~6-<lifluoi'oanilino)-3-thiophenmethanol (m. . 3Q 

124-126°C); 4-(2,-chloroanilino);..5-methyl-3-thiophenmethanol (oil) and ·4-(2,6-dichloroanilino)-5-
methyl-3...:thiophemnethanol (m. 64-65°C) are obtained analogously by reducing 4-(2,6-dlchloro-3-
methylanilino)-3-thiophencarboxylic acid methyl ester, 4-(3-chloro-2-methylanilino)-3-thiophen- · · 
carbo>fylic acid methyl estel'.'~·f-(2,6~ifluoroanilino)-3-thiophencarboxylic acid methyl ester, 4-(2-

35 chloroanilino)-:5-methyl-3-thiophenc:arboi(ylic acid methyl ester ahd 4-(2,6-dichloroanilino)-5-methyl-3- · 35 
thiophencarbo~yfic acid methyl ester, respectively, with lithium aluminium hydride. · 

d) The anilinothiophencarboxylic·acids and anilinothiophencarboxylic acid este.rs are obtained in · 
the follpwing way: . .· 

15.9 g (0.1. mole) of4-oxo.,.tetrahydro-3-thiophencarboxylic·acid methyl ester, 17.5.g of2,6-
40 dichloroaniline and 200 mg of p-toluenesulphonic acid are heated in 500 ml ofdichloroethane for six 40 

hours using a water separator.The solutioo is cooled to :-25°C·a.nd 52.5 g of bromine in 100 ml of 
dichloroethane are added dropwise. The mixture is stirred for a further 5 minutes, 100 ml of 10% 
strength.sodium sulphite.t;olution al'.'e added and the organic phase is separated off, washed with water 
and a sodium carbonate solution, dried and concentrated. Pure 4-(2,6-dichloroanilino)-3-

45 thiophencarboxylic acid methyl ester Js obtained after a bulb tube distillation (bp. 140°/10--:-2' Pascal). ·45 
4-(2,6-Dichloro-3-methylanilino)-3,.;thiophencarboxylic aciQ methyl ester, 4-(3-chloro-2-

methylanilino)-3-thiophen~arb(!xylic acid niethyl ester (m. 80'-82°C) and 4"'."(2,6-difluoroanilino)-3- . 
thiophencarboxylic acid methyl ester: (m. 9~92 °C) are obtained analogously as products from 4-oxo­
tetrahydro-3-thiophencarboxylic acid methyl ester and 2,6.,.dichloro-3-methylaniline, 3-chloro-2-

50 methylaniline and 2;6"'."difluoroaniline, respectively. . . .. · . . .. · · 50 
4-(2-Chloroanilino)-5~methyl-3-thiophencarboxylic acid methyl ester (m. 64-6.5°C) and 4-(2,6-

dichloroanilino)-5-methyl .. 3"'."thiophencam.oxylic acid m.ethyl ester (m. 86°C) are likewise obtained·fi'om 
5-methyl--4-oxo-fetrahydro,-3-thiophelicarf:>oxylic acid methyl ester and 2-chloroaniline and 2,6-

• dichloroaniline respectively. .. · · . .· · 
55 Altern.atively, 3-(2,6-dichlorqanilino)-4-metti,'l.:.2-thiophencarbox>{lic acid mett:iyl ester (m. · 55 

110-112 °C) is ;obtained from 4-'-methyl:..3-oxo-tetrahydro-2-thiophencarboxylic acid methyl ester and 
2,6-dichloroaniline. . . . · · · . • · . 

The procedure for the preparation ofthe ariilinothiophenca~boxylic acids can also be as follows: 
15.9 g (0.1 mole) of-.3"'-oxo-tetrahydro-2,-thiophenc.arb9xyli,c acid methyl ester, 14.2 g of 2 ... chloro-

60 3-methylaniline and 200 ri'lo .ofp'."toluenesulphonio acid are t:ieated in.500 ·m1 of toluene for six hours. 60 
using a W'.ater separator. 24.6 g (0: 1 ·mole) of chloranil are then added and the mixtUre is.boiled tor a 
further one hour. It is cooled and filtered, the filtrate is washed wlttr 100 nil each of 2 N sodium 
hydroxide solution, sodium dithionit·e solution and wateqmd concentrated and the residue is purified by 
column chromatography (silica gel, toluene/ethyl acetate 4/1 ). 3-(2-.Chloro-3-methylanilino)•2- ' 

65 thiophencarboxylic acid methyl ester is obtained as an Qil. · 65 

.-
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· The foltowing compounds: 3-(2,6-clichloroanilino)-2-thiophe.ncarqxylic acid methyl ester, 3-
(2,4-<lichloro-5-methylanilino)-2-thiophencar_'boxylic acid methyl e~ter and 3-(2-chloro"-5- . 
methylanilino)-2-thiophencarboxylic acid methyl ester are· obtained analogously from 3-oxo-tetrahydro-
2-thiophencarboxylic acid methyl ester and 2,6-dichloroaniline, 2,4-clichloro-5-methylaniline and 2.:. : 

5 chloro-5-methylaniline respectively. . . 
The saponification Of the anilinothiophencarboxylic acid esters is carried out as follo'1Vs: 
3.16 g (0.1 mole) of 3-(2,6-clichloroanilino)-4-methyl-2-thiophencarbo,xylic acid methyl ester are 

boiled in 300 ml of methan·o1 and 100 ml of 6 N potassium hydroxide solution for six hours. Methanol is 
then distilled off and the mixture is taken up in water and washed with toluene. The aqueous phase is 

1 O acidified and extracted with ether. The orgariic phase i~ dried .. clarified with bleaching earth (for example 
tonsilR) and concentrated. Recrystallisation Of the residue from toluene gives 3-(2,6-dichloroanilino)-4-
methyl-2-thiophencarboxylic acid (m. 157-'-1 ?8°C). 

4-(2-Chloroanilinci)-:-3-thiophencai:boxylic acid, 4-(2,6-dimethylanilinQ)-3-:-thiophericarboxylic acid, 
4-(2-chldro-6-methylanilin.o)-3-thiophencarboxylic acid, 4-(4~methoxy-2-methylanilino)-3-

15 thiophencarboxylic acid, 4-(2-chloro-3-methylanilino)-3-thiophericarboxylic acid and 4-(3-
. trifluoromethylanilinoF3-thiophencarboxylic .acid are obtained analogously from 4-(2-chloroanilino)-3-

thiophencarboxylic acid methyl ester, 4-(2,6-dimethylanilino)-3-thiophericarboxylic .acid methyl ester. 
4-(2-chloro-6-methylanilino)-3-:-thiophencarboxylic acid methyl ester;.4-(4-methcixy-2-methylanilino)-3-
.thioph~ncarboxylic acid methyl ester, 4-(2-chloro-3-:methylanilino)-3-thiophencarboxylic acid methyl 

20 ester and 4-(3-trifluoromethylanilino)-3-thiophencarboxylic acid methyl ester; respectively~ by 
saponification. · · · · 

e) The oxo-tetrahydro-thiophencarboxylic acids are known or are prepared as follows: 
1 oa· g ( 1 mole)"'of rnethacr\'llC acict methyl~ester are added dropwise 10 1·06 .g of· thioglyoolic..acid 

m'thyl ester and 1 ml of piperidihe. The reaction' mixture is added dropvifise to a solution of 40 g of 
25 sodium methylate in 200 mlof methanol. The mixtu.re is stirred for a further half an hour, poured onto 

water, acidified and extracted with methylene chloride and the organic phase is washed with water and 
dried with sodium sulphate. After distillation, 4-rnethyl-3-oxo-tetrahydro-2'.'thiophencarboxylic .acid 
methyl ester is obtained (bp. 110-115°C/14 Pascal). . . . 

5-Methyl-4-oxo-tetrahydro-3-thiophencarboxylic acid methyl ester (bp~ 112°C/14 Pascall is 
30 obtained analogously from acrylic acid methyl ester and thiolactic acid methyl ester, 

EXAMPLES , . . 
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0.32 g (1 mmole) Of 3...:(2-chloro-6-methylanilino)-2-thiophenglyol!;ylic; acid ethyl ester and 1 g Qf 
sodium boranate a rewarmed to 80°C in 10 ml of dirriethylformarnide for 2 hours. The mixture is then 
poured onto water and washed with ether and the aqueous phase is acidified and extracted with ethyl 

35 acetate. Concentration Of the organic phase and column chromatography (silica gel/methylene chloride) 35 
give, in the first fraction, 3-(2-chloro-6-methylanilino)-2-thiophenacetic acid ethyl est.er. 

3-(2,6-Dichloroanilino)-2-thiophenacetic acid ethyl ester is obtained analogously from 3-(2,6-
dichloroani.lino)"'.'2-thiophepglyoxylic acid ethyl ester by reduction with sodium boranate. 

EXAMPLES . .· . 
40 3.16 g ( 10 mm oles) of. 3-(2,6-dichloroanilino)-2-thiophenglyoxylic acid and 2 g of sodium 40 

boranate are warmed to 80°C in 10 ml of dimethylformamide for 4 hours. Tl.le mixture is poured onto · 
.water and extracted with toluene, the aqueous phase is acidified and extracted with ~thyl acetate and 
the organic phase is dried and concentrated. Recrystallis~tion of the residue .from toluene gives 3-(2,6-
dichloroanilino)-2-thiophenacetic acid (m. 164--168°C). · . 

45 3-(2-Chloro-6..,methylanilino)-2-thiophenacetic acid (m. 14 7-:--149°C) and 3-(2,6- 45 
dichlorcianilino)-4"'.'methyl-2-t~iophenacetic acid (m.126-:--128°C) are obtained analogously from 3...:(2-
chloro-6-methylanilino)-2...:thiophenglyoxylic acid and 3-(2,6-dichloroanilino)-4-methyl-2- · 
thiophenglyoxylic acid by reduction. with sodium boranate and appropriate working up. 

The starting compounds are obtained in the following manner: 
50 a) 3,44 g ( 10 mmoles) of 3-(2,6-clichloroanilino)-2-thiophenglyoxylic acid etliyl ester are dissolved in · 50 

10 ml of ethanol vvith 1 g of potassium hydroxide. uritil a homogeneous solution has formed after 1 o. 
minutes. The solutio.n is diluted with 50 ml of water, acidified and extracted with ethyl acetate and the· 
organiC phase is dried and concentrated. Recrystallisation from cyclohexane with a little toluene gives 
3-(2,6-clichloroanilino)-2'-thiophenglyoxylic acid. . · . • . · · 

55 . 3-(2-Chloro-6-methylanilino)-2-thiophenglyoxylic acid (m. 127..-136°C) and 3-(2,6- 55 
dichloroani!ino)-4-methyl-:2-thiophenglyoxylii:: acid (m. 126-128°C) are obtained analoglo1,.1sly from 3-

. (2-chloro-6-methylanilino)-2-thiophenglyoxylic acid ethyl ester and 3-(2,6-dichlproanilino) .. 4-:methyl-:2-. 
thiophenglyoxylic acid ethyl ester by saponification with ethanolic potassium hydroxide solution. 

· b) 2.44 g (10 mmoles) of 3-(2,6-clichloroanilino)-thiophen, 1.01 g of triethylamine and 1.37 g (10 
60 mmoles) of chlorooxalic acid ethyl ester are stirred in 20 ml of tetrahydrofuran at room temperature for 60 

10 hours,, 100 ml each of wa.ter and ethyl acetate are added and the organic phase is dried and 
· concentrated. Recrystallisation of the residue from ethanol gives 3-°(2,6-clichloroanilino)-2-
. thiophenglyoxylic acid ethyl ester. 
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3.:..12-Chloro-6-rnethYranillno).;.2-thiopheogiyoxylic acidethyf·est~r (m; 15S-:.15.6°C) and 3,.(2,6- · 
. dichloroanilino_)-4;..IT!ethyl-:2-th.iqphenglyox•{°lic.apid ethyl 49ster ar~ obtained analogously from ·3'."(2.; . 
. chloro-6:..methylanilino):-thioptien and 342;5.:.._dlchloroanilino):..4-methylthiophen and chlorooxalic acid 
ethyl ester. · · · · · · · · · · · · · · · · · · 

12 

5 c) 2.8~_g(10 mmoles) of4"."(2,6:-(lichlo~anilino)-3...;thiophencarboxylic acid.(see Example 4d) are 5 
decarboxyl£1ted atJEI Pasq•I ~nd 150°C in a bulb t.:ibe distillation ~pparatus . .Pure 3-(2,6-
dichloi"oani!ino)-thiopt'1en lir~bt&ined i;ts ~he distillate~ . . . · .· · · 
. · ·adi:..chlor:<>-"6-ine:thylanilino);,;;thiophen .and 3-(2,6~ic_hlol"oanilino)-4-methylthiophen are obtained · 
analogously fr0"1 4"-(2..,chloro...;e.:methylanilino):..3.,thiophencarboxylic acid and 3-(2,6-dichloroanilino)-4- · 

1 O m8thyl-2-thiopheocarboxylic a_cid, n:tspeetiv.IY· · · · · · · · · · · . . · 1 O 
. . . ~·. . . . . . . .. 

EXAMPLE7 .. . .. . ... . .. . . . . . . . . . 
·... 316~2 mgJf "1mofe.l (;f 4dz·,6-di~hloroai1ilirio)-3:::thiophenacetic acid methyl ester are boiled in a 
sotUtion of 11 ml.ofZ N.,diurrt hydroxid.e 8oli,Jtioi1in4~~''.m10t·waterand 3 ml.of methanoi fOrol-ie · ... 
h9Ur. The mixttire :is· tf1erl diluted ~ith .20 ni.1 ofwater and ej(tracted with 20 ml of methylene chloride 

1 5 ··and the aqueous phas·e ls acidified; The precipitate which ·11as fdrmed is' filtered off and washed with 5 
ml ofdiisopropyl ether. 4--(2~6.:.0ichl()roaniH.no).:..a:..thiopnenacetic acid (in~ 179~180~C) is; obtained. 

. 5~Chloro.:..+1~:..ctiloro-6:::rr1ethylai1ilino}~;..thiophenacetic aci<f (m; 143~ 146°C) is obtained 
ar.iafogously from 5;;.chloro-4"'.(2..:¢hloro-6~methylanilino)"."3-thiqphenacetic acid methyl este·r by boiling 

. with niethanolic· sodium hydroxi.de solut!On and appropriateiv.working up the mixture. · 

20 EXAMPLE 8 . , . . . . . . .. . . . . . . . . . . . . . . . . . . . . 
330 mg ( 1 mmole) of 3:.;(2~6-dichloroanilino)-,2-thiophen-acetic acid ethyl ester are boiled with 1 g 

of potassium hydroxide·il15nil·Of ethanol f<)rone hour. The mi~ture ·1s then diluted with 20 ml of water 
and eXt_racte~ with 2() ml of methyl~ne chlQrlde. i'he aqueous solution is acidified and the pre_cipitate 
which has rorme!1 is filter~ off a11d wash~c:I with. 3 ml Qf diisopropyl ether. 3-(2,6;..Di9hloroanilino)-2:.. 

25 thiophenacetic acid (ni. 16~168°C)is .obtained. . · . · . · 
3.,(2:-:Chloro,:6-methylanllino)-2~thiophenacetic aCid (in. 147-149°C), 3-(2,6-dichloro~nilino)-2:­

thiophen~ceticacid (m. 16+.-: 168-~C) arid _5--chloro-4:..(z:..clltor:o•6-methylanilinol-3:-thioptienacetic acid 
(m. 143-· 146°C) are.obta.ined analogou~ly f~oin 3-(2-chloro"'-6-methylanilino)-2:..thiophenacetic acid· . 
ethyl ester, 3:..(2,6-clichloroanilino)-2-'thiophena~etlc.ac:iid methyl ester and 5-chloro-4-(2,.chloro-6-. 

30; . met.llylaniliryo)-3-thiophenace~ic acid. methyl eSter, respeCtively, by boiling witll ethanolic. potassium· 
..... hydroxide soh,ition and appropriately working lip the mixture;. . . 

. : ·. . .. ·.· .. .· : . . ... ··: .,. 

· .EXAMPLE9. . . . . . .. . . . . 
. ·. . . 357mg ( 1 mmole) Of 4:,;(2;6~ichloroanilioa)'.'"3-thiop'henacetic acid tert~:..butyl ester are heated to" 

. the ·boll with 1 o· mg of p"."toluenesulphonic-atid. intolu~ne for 2 hours. The reaction Sc:Jlutio".' is washed · . 
.. 35 virtth water, dried and conce"nfrated to. give 4-(2,6-di9hloroanilinoJ..:3:..thiopheriacetic.acid (m. ·. . 
.. . 179-180°,C). . . . . ·. . . · · ·· · 

The starting compound is obtained in the following manner: . . . . . . 
·· · 3:16 mg ( 1 mmole) of 4-(2,6-dichloroanlllno)-3"."thiophenacetic acid methyl ester are warmed to 

: 60°C in 20 ml oftert.;.butaliol and 2 ml of: concentrated sulphuric a·cid fdr 2 hours: The excess alcohol is 
· · 40~ distitled off~ Chromatography on a column (silica geVmethylene chloride) gives, in the first fraction; 4:... 

(2,6"'-tiichlofoanilino).:.3...;thi_ophenacetic acid tert.-butyl ester. · · · · · · 

.... 

. . EXAMPLE 10 .. .. .·.. ·. _ . . . . .. . . 
· 393 mg (1 mmole) of4-(2,6~ichloroanllino)...;3;..thiophenacetic acid benzyl ester· are subjected to 

hydr<)genoiysis in a mi~tu"r& of 100 ni' Of ethyl aceU1te and 10 ml of glacial acetic acid in a circulatory . 
45 .hvdrogen~ioii apparatus iii th$ press.nee of 50 inst of ·10% strength palladium-on-active chatcoal'.at ·· 

. room temperature and ·under atmospheric pre8$Li.re until the theoretical amount of tivdro·gen has been 
taken Up. ThE! catalyst is filtered ·off; the'filtrate is concentrated in vacuo and the residue is dissolved in 1 
N Sodium hydroxide solution. The'aqueous solution ls extracted with toluerie and the product phase is 

· acidified with 1 · N hydrochloric ·acid and axtr~ci:~d again with toluene. The organic phas, is dried .and 
50 · concentrated. 4-(2,6'-Dich.loroanilino):..3,..tfiiophenacetfo acid (m. 179;.._ 1 S0°C) is obtained. · 

The starting compound is·.obtained iii the following manner:. . · 
316 mg ( 1 mmole) of 4-(2,6.:.dichloroanilino)-3-thlophenacetic acid methyl ester are· introduced 

into a solution of 10 nig ·of potassiuni.benzyl alcoholate iii 20" ml of benzyl alcohoL The mixtUre is stirred 
at room temperature for 2 hours, excess alco~ol is distilled ·off in vacuo and· 4-(2 ,6-dichtoroanllino)"-3- ·: 

55 thiophenacetic acid benzyl estefis obtained as the residue. 
. . . . . . . ·, ~ . 

· "l:XAMPLI; -°1.1 . . . ~- · . . . . . . . . . . . . 
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. . . 30.1 g (O; 1 mole) of 4;.(2;6-dichloroanillno)-3:.thiophenacetamide are warnied to 1 oo0 c iri 135 . 
ml O! ~oncentrated sulphuric acid :and 49. ml of Watel .. fdr 3 hours". The· mixture :is poured onto ice and the . 

60 prec!p~ate ?f4-~2,6~ich!oro~!'ilino)-3-thiophenace~ic acid which has fdrnied is filtered off~ The 60 
prec1p1tate 1s bolled up with dnsopropyl ether and dried and then ~elts at 179-· 180°C. ·. · 
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The starting compound is obtained in the following !llanner: . 

28.3 g (O: 1 mole) of 4-(2,6.:.dich.loroanilino)-3~thioplienacetonitrile are introduced into 150 mfof 

concentrated sulphuric acid and stirred for one hour at room temperature. It is poured onto ice and the · 

precipitate Which has formed is fiitered off. Recrystallisation from ethyl acetate gives 4-(2,6,. · 

5 dichloroanilino)-3-thiophenacetamide (m. 172-173°C) . 

. EXAMPLE 12 
.. A $Olution ()f 13 5 mg of sulphuryl chloride in 5 mt of mettlylene· chloride is added dropwise to a 

salutio~ of ~83 mg f1 Jnmole) of 4-(2;6;_dichloroanilino)~3-thiopheriacetoi"!:itrile in 20 ml of methylene 

chloride· at;, 15°c. After 1 O minutes, a sodium dithionite 8olution and 3 ml of2 N sodium hydroxide 

to solution ·are added. The organic· phase is separated off, dried, clarified with bleaching earth [for example 

''Tonsil'.' (Registered Trade Mark)] and concentrated. Recrystallisation of the residue from methanol · 

gives 5-chloro-4-(2;6-dichloroanilino).:.3_thiophenacetonitrile (m. 128-128.5°C); · · . 

5-Chloro-4-(2-chloro-6-methylanilino.l-3-thiophenacetic acid methyl ester is obtainec:I' analogousiy 

from 4-(2-:ch!oro-6-:niethylariilino)-3-thiophenacetic acid methyl ester by chlorfoation with sulphuryl 
15 chloride. · · ·· · 

EXAMPLE 13 
1.35 g ( 1 0 mm oles) of sulphuryl chloride in 20 ml of methylene chloride are added dropwise to a 

solution of 3.02 g ( 10 mrrioles) of4-(2,6~ichloroanilino)-3.:.thiophenacetic acid ih '1·5 ml of methyleo,e 

chloride at -15°C. After 1 o minutes, 1 o ml· each of 2 N. NaOH and 1096 strength ·sodium dithionite ·· · 

. 20 solution are added. The aquebus phase is separated off, acidified and extracted·with ethyl acetate and 

· th ii product phase is· dried and concentrated. Recry&tallisation of the residue from cyclohexane gives 

pure 5-chloro-4-(2,6-dichloroanilino)-3.-thiophenacetic acid (d. 141-142°C). · 

5-Chloro-4-(2-chloro-6-methylanilino)-3-thiophenacetic acid is obtained analogously from 4-(2-

chloro-6.:.methylanilino)-3-thiophenacetic acid by chlorim1tion with sulphuryl chloride. . ·. 

25 EXAMPLE 14 
2.84 g ( 1 O mmoles) of N-(2,6"dichlorophenyl)-2,3-dihyd(o-2-oxo-thieno[3.4-bipyrrole are boiled 

·in 40 ml of methanol' and 1 o·m1 of 6 N KOH for half an hour. The mixture is diluted with 200 ml of water 

and extracted with toluene, the aqueous phase is acidified and the precipitate of 4-(2,6-dichloroanilirio)­

. 3-thiophenactic· acid which has formed is filtered off. The precipitate is boiled up with diisopropyl ether 

30 and dried and then melts at 179-181 °C. . . · · · · .. 

The starting compound is obtained in the following .manner: . , .· . · 

1 g (0.33 mmole).of 4~(2,6-dichloroanilino)-3-thi9p~e.nacetic acid.an~.·0.7 _g.(0.33 mmole) of 

·phosphorus pentachloride are stirred in 10 ml of tolli.ene at room ter:nperature for half.an hour~ The 

mixture is extracted with water arid sodium bicarbpnate solution, clarified_ with breaching earth (for. 
35 example TonsilR) and concentrated~ Recrystallisation of the residue from isopropanol gives N-(2,6-

dichlorophenyl)-2,3-dihydro-2-oxo-thieno[3,4-b]pyrrole (m. 187-188°C)' .. 

EXAM~LE15 · . . •· ... · ·.. · ... 

2~83 g of 4-(2,6.,dichloroaniliho}-3.:.thiophenacetonitrile are introduced into 40 ml of diethylene 

glycol, which has been saturated with hydrochloric acid gas at 0°C. The.mixture is stirred at room 

40 temperature for one hour and poured onto water; the aqueous phase is extracted with ethyl acetate ahd 

the product phase is washed sev~ral times with water, dried and concentrated. Recrystallisation of the 

residue from cyclohexane gives pure "--(2,6-dichloroanilirio)-3-thiophenacetic acid -2-(2-
hydroxyethoxy)~ethyl ester (m. 58°C). · · · · · · 

EXAMPLE 16. . 

45 5.28 g ( 17 .5 mmo,es)·of 4-(2,6-dichloroanilino)-3-thiophenacetic acid are dissolved in 30 ml of 

chloroform together with 2.6 g (17 .5 mm oles) of triethanolamine, and the solution is extracted by 

shaking with 20 ml of water. After evaporating off the vyater, the residue is taken up in ethanol and is 

cryst!311ised in a crystallising dish by evaporation. Triethanolam·moriium 4-(2,6-dichloroanilino)-3- • 

thiophenacetate is obtained. . 

50 Piperazinium bis-(4-(2,6-dichiordanilino)-3-thioptien~i'ce'tate] is obtained analogously. 

·EXAMPLE17 - . 

30~2 g (0. 1 mole) of 4-(2,6-dichloroanilino)-3-thiophenacetic acid are dissolved in 100 ml of a 1 N 

sodium hydroxide solution under the influ~nce of heat. The solution is allowed to cool and the sodium 4- · 

(2,6-dichloroanilino)-3-thiophenacetate which has precipitated is filtered off (m. 247-250°C). 

55 · Sodium 3-(2,6-dichloroanil!no-);;2-thiophenacetat~·(m. 229-232'!C)i~ obtained analogously. 

EXAMPLE 18 .. 
10,000 tablets with an active compound content of 30 mg are prepared as described below: 

300 g (o~ 4-(2,6-dichloro-anilino)-3-thiophen·acetic acid, 800 g of maize starch, 55~ g of lactose, 

13 
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30 g.of amorphous silicic acid aiicl 40 g of sodium lauiyl;..su_lphate are mixed a_nd the mixture is sieved. 
This tnbtture is moistened with a solution of50 g of polyvinylpyrrolidorie in 320 ml of ethanol and 
granulated through a s.ieye with a mesh width of" 1.25 mm. Tt)e granules are dried at 40°C and mixed 
with 160 g of pectin,' 50 g of talc and 20 g ofmagneslum·stearate. This mixture is pressed to tablets 

.5 ·weighing 200 mg with a diameter of 8 mm. · · · 
. , , I • 

EXAMPLE 19 . · . . ·. 
' . 10,000 capsules .wi.th an active compound content of ~5 rng are prepared as described below: ' 

. 250 g of 4~(2,EHfichloroanilino)-3"-thiopheri~cetic acid, 745 g of microcryst&Uine ce_llulose and 5 g 
of unpressed amorphous silicic· acid ~re. mix~ thoroughly andJilled into size 4. hard gelatine capsules • 

.. · . . .: . . . . . 

10 EXAMPLES 2'0 .· · · .. ·. . · . . ·· ·· · · . . . 
Preparation· of a t:>eitch of 1,oop suppositories;· ··. .· · · .. ··. · · . . . • · 

. . . 2.450lg Of sup_posJtOry base [Suppocire R BM] are hellt~d to 40 to 45°~. 0.050 kg of 4'-(2,6-
dichloroanilino)-3-thiopheriacetic acid (in the form of"the·sodium salt) is stirred. into the melt. 

The suppository mass is homogenised and then casfin moulds. 

14 

5 

10 

15 EXAMPLE 21 1 5 

. k. 
-~-. 

Preparation ofa batch ·of 1 OO·litres of a suspension. . . . . . 
_ 2. 70 kg of TyloseRC 30 are added to 90 I of water, whilststiiting vigorously; 1.00 kg of 4-(2,6- ·-

dichloroanilino)-3;..thiophenacetic acid, 0. n kg of.sodium eyclarriate and 0.08 kg of sorbic acid are then 
added. "Tylose'.' ·is a ·Registered Trade Mark. The mixture-ls made up to 100 I witli water. It is passed. .· 

20 through a corundum disc mill, subsequently degassed and theri filled hi 5 ml. fractions. Cyclamates are 20 
subject to the Artificial Sweetener Regulations, 1969. · · 

EXAMPLE22 . 
Preparation of 1 00. litres of an Injection sol u.tion. 

651 of distilled water are heat~d to 80°C, whilst gassing with N2, and 2.000 kg of4-(2,6- ·• 
25 dichloroanilino)-3.,.thiophenacetfo acid (in the form of the sodium salt) and 0; 150 kg of prednisolone are 25 

the~ add7d. ~en everything has di~solved, the so!ution is cooled to room temperature and 0.200 kg of 
· sodium d1sulph1te, 0.025 kg ofeyste1ne hydrochloride and 26.00 kg of 1,2-propylene glycol are added 
and the mixture is made. up to. roo I with distilled water and stirred until a solution is formed. 

Pharm{Jcology . 
30 The pre>nounced antiphlogistic, analgesic and antipyretic action of the compounds according to 

the invention can be demonstrated in· various tests. AS an· examp!e, the compounds according to .the 30 
invention are investigated in comparison with the commercially available compound 2 and with the 
compound 1 describe~Jn Arzeneim.-forsch. (Drug Res.) 20(197(>) 293-94~ Table 1 which follows . 
shows the connection betweeri the serial NQ. and the name of the· compound investigated. 

Serial No. 
·1 

·. 2 

3 

4 

TABLE 1 

Name of compc:>und. 
3-'-(2,6-dichlorQanmnoFthiophen-4..:Carboxylic acid. 

indomethacin 

4~(2,6-ciichloroanilino)-3-'-thiophenacetic acid' 

4-(2-chloro-6 .. mettiylanilino)-3;..thiophenacetic acid 

5 4-(2,6-dichloro-3.,methylanilino)-3-thiophenacetic acid 

6 · ... 3-(2,6-dichloroaniiino)-2-thiophenacetic acid 

1 4-(2 '."chlorp-3-methylanilino)_,,.3.,thiophenacetic acid 

8 . 4-(3-chloro-2-methylanilino)-3-thiophenacetic acid 

9 4-(2,4-diethylanilino)~3-:-thiophenacetie acid 

10. 5-chloro-4-(2 ;6-dichloroanillno)-3 .. thiophenace~c acid 

11 3-(2-chloro-6-methylii!nililio)-2-thiophenac.etic acid 

12 4-(2 ,6-difluo1"9anillno).,3-thiophenacetic acid 
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Table 2 shows the acute antiphlogistic action, the toxicity and the therapeutic quotient Qf the 
compounds investigated. · 

TABLE2 
Antiphloglstic action of 'the compound according to the invention in an acute 
inflammation test - measured ,by. the Influence on carrageen in edema of the 
hind paw of rats - after single oral administration, and the lethal action In 
rats. · · 

Maximum 
Inhibition · 

of carrageenin 
edema with In 

7 hours Lethal action 
·after oral after··· 

administration administration 
of the for 7 days 

substance 'rats) 
Dose ED, 0* Therapeutic LD10 

mg/kg, mg/kg quotient mg/kg/day 
Compound perorally % perorally · LD10/ED, 0 . perorally 

1 10.0 31 56 2.1 120 

100.0 . 57 

1.0 29 

2 3.0 . ·47 4.6 1.2 5.5 

10.0 56 

0.3 29 

3 ·1.0 46 1.6 6.9 11 

3.0 56 
' 

4 3.0 . 50 3 >>6.7 >;>20 

6 3.0 52 IV3 »6.7 »20 

8 3.0 49 N3 »10 >>30 

. 11 3.0 49 ,...3 »6.7 >>20 

*) ED5 0 :- dose which causes a. maximum edema lnhibltlcm of 50%. 

: 

The influence of the compounds to be tested on.carrageeriin edema of the hind paw of rats was 
5 determined as follows: 5 

1 hour after oral adminsltration ofthe.COmpoundsto be tested, femal·e Sprague.,-Oawley rats 
(groups of 10 animals each; weight of each animal: 140-170 g), from which the feed [Altromin 
(Registered Trade Mark) A, water ad libituml had been withdrawn about 16 hours beforehand, are 
injected:subplantarly in the right hind paw with 0.05 ml, per animal; of.a 1% strength carrageenin 

10 suspension. The rats are keptat 24°C. · · . · · . · · · · 1 o 
· The paw volume ofeach rat is determined (2-3 individual measurements in each case) before 
edema provoca~ion and.at hourly intervals for 7 hours after edema provocation. The average percentage 
paw swelling of: each treated grou·p determined at tbe sj>ecified times after the carrageenin injection is 
related to.that of the untreated control group· (~100%). · . 

15 The maximum percentage edema .inhibition serves as a measure of the a_ntiphlogistic action. . 1 5 
; The pflw volume is determined plethysmometrically. Measuring principle: the volume of liquid 

displaced thro.ugh the paw of the rat is recorqed digitally via an electromechanical pressure transducer 
· (Statham P 23 V, 0-200 mm Hg). . . . 

· The doses indicated for the compounds tested were administered in a volume of liquid of 20 
20 mVkg. . . . 20 

Tahle 3 and Tabl.e 4 show the chronic antiphlogistic action, the toxicity and. the therapeutic.· 
· _quotient of the compounds investigated: · · 

-~ 
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TABLE 3 
Antiphlogistic action 'of ~he compoundaccordlng t~ the invention In a chroni.c inflam­
mation test - measure~ by the influence on the formation of granulation tissue after 
subcutaneous Implantation of cottori· (So;.called· cotton pellet test) - and the lethal 
action in rats after oraradministration for. 7 days •. 

compound 

2 

3 

5 

7 

9 

tnhi l:>idon. 0.f th·~ 
formation of. 

. granul8tion · 
·· .. tissue after 

. t.1'.8at111en t . 
f()r 7 days . . 

' ;. E:l:>20· 
mg/kg/day 

Dose 7 x 
mg/kg/day 
· orally % perorally 

0.1 7 

0.3 11 

1~0 16 

·a.o. 16 

4.0 17 

5.0 (25% dead) 

0.1 6 

0.3 15 

1.0 14. 

3.0 22 

5.0 22 

6.0 36 

1.0 

3.0 

3.0 

10.0 

3.o 

( 0% dead) 

16 

26 

19 

27 

19 

1.6 

4'V3.5 

Therape.litic 
quotient. 

LD10/ED20 

1¥,1.8 

IV11 

5 

>>:5.7 

>>.10 

Lethal action 
after 

.. oral . . 
administration 

. foi'7 
days 

(rats) 
.LD, 0 

mg/kg/day 

5.5. 

11· 

8 

»20 

>>30 

. ·· .. 

'- J.~ 
'-:".'.:." 

·-

· *) eo20 .. dose which causes an averag~ inhlb.ition ~f the formation of granulatiOI'\ • . , . 
. tissue of 20%. · 

Experimerital p'rocedur~ for i~vestigating the influence .of th~ eompounds to be tested on the forma~i.on . 
of granulation tissue afterimplantation ofcotton in rats (So.::called cotton peilet method}; : . · • ·. · 

1 cotton pellet. (manufacturer: Messrs. Hartmann/Heicler:iheim; cotton pellets i;i:Ze 2, No. 4865/2) 
5 whichW.eigh°s 13.0:!;0.5 mg:and tias l:>eerlirripregnat!'~.beforehandwith_0.1. ml,of a'solutionOf 0.5 5 

mg of penicilling G and 0.8. mg of streptomycin sulphate/1 . ml of distilled· water is in' e·ach case ·· . 
implanted subcutaneously into.the shoulder-biade region, on both sides, e>f mare SpragLie-Davyley . 
rats (groups of 8 animals.each;weight of e.ach animal: 15~ 170 g)under.dlethyl ether anaesth.esia . 
and Linder sterile conditions. 1he cut skin Is closed bY means.of.clamps. . .· . . ·. .· 

· 1 o · The.compourids to be tested (in· the form of th~ sc:;1diu:m· salt in aqueous ~olutioii) or the . . 1 o 
corresponding' amount (5 ml/kgfday) of tapwater (=tontrol group) are administered orally each. day · 
on seven successive days. O.n the eighth day, the animals are .killed and th·e--cottori granul'es areexpose'd 
carefully, th.atis to say preserving the fibrous tissue capsule, dried ( 15 hours at 120°C)'arid weighed. By . 
subtracting the weight of the ce>tton:pell_ets, the amount ()f newly formed granulation tissue i~ obtained. 

15 . The percentage reduction in th.a average gtanuloma dry weight of a treated group compared with. 15 
the. control group·(= 100%) serves as a measure ~f the-anti proliferative action of a conipound. · 
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TABLE4 
. AntlarthrU!c action (so..<;alled adjuvant arthritis; rats; eo2,: 

oral administration for 5 days) and toxicity (LDso in rats a1ter 
or~t administration for 7 days). . · · . . · .· 

Inhibition of adjuvant 
arthtl.\>is of 25% .·. 

. , · (· ·eo2;) in ·rats after .. 
. oral admlnistrattcm . LO · after ·. · 

.. ;for 5 days· · admtMstration 
ED25 . Jherapeutic for 7 days rats 

Substance; . mg/kg/day · quotient mg/kg/day . 
Serial No. perorallY. LD50/ED10 

· ... ()rally · 

1 9 . 13.3 120 

2 0.18 30~6 5.5 

3 0.20 55 11 

. The influence of the compounds to be tested on polyarthritis in rats caused by Mycobacteriurr 

·~ \ .~ 

butyricum (so-called "adjuvant arthritis") was determined using the experimental arrangement · .· 
described.below: based on the method described by NEWBOULD and PE-RRINE.etal. [NEW!30ULD, B. B.: 

17 

5 Brit.J.Pharmacol. 21, 127 (1963); and PERRINE, J. W. and TAKESUE, E. I.; Arch. int.Pharmacodyn. 174, 5 
192-198 ( 1968)), so-called adjuvant arthritis, which manifests itself chiefly in a severe swelling of the 

· tail (primary lesion) and of the pawi; (secondary lesion), is caused in rats by intradermal injection· of a 
Mycobact. butyricium suspension in liquid paraffin into the base of the tall. Antiphlogistic agents inhibit 

· this swelling reaction. 
10 Tables 5 and 6 show the analgesic (inflammation pain) anc;I antipyretic (yeast-induced fever) · 10 

action of the compounds tested, in addition to the lethal action a.nd therapeutic quotient . 

. TAB!-E 5 
Analgesic a.ctlon of the compound according to the Invention after single· oral administration:.. 
measured by the influence on the pain reaction (voc;:alisatlon) provoked .In rats by bending an 
inflamed ankle (AgN03 arthritis; lnflamQtatlon (pain) - and the toxicity In rats after admlnis-
trationJor 7 days. · 

Letha.I action 
after oral 

Analgesic action Therapeutic . administration 
Inhibition . . quotients for 7 days 

OQ.se ··of the pain ED25 *) E050*) LD, 0 L,010 (rats) 
mg/kg . reaction · mg/kg · · -- l.D, o 

Compound perorally of% perorally ED
25 

ED50 mg/kg/day 

3 10 

20 ~ 20 
1 30 140 4 0.86 120 

100 40 

200 60 

1 23. 

2 3 36 1.2 6 4.58 0.92 5.5 

6 50 

1 26 

3 3 50 1 3 11 3.67 11 

10 62 

*J. ED
21 

and ED50 - dose which completely suppresses the pain reaction at the time of 
maximum action In 25 and 50% of the animals respectively. · · 
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The influence of the compounds to be tested on the pain reaction provoked in rats by bending an ¥ 
inflamed tarsal joint (AgN03 inflammatio~).was determined as follows: •. 
· Based on the method of HOFFMEISTER et at [Arzneim; Forsch. 24, ( 197 4) 600), 0.2 ml of a 1 % v 

st~ength silver nitrate solution is injected into the ankle Joint (inside) of the right hand paw of female 
5 Sprague-Dawley rats (each animal weig'1ing 180-180 g) under ether anaesthesia. The animals are 5 

.. kept at 24°C and are fed AltrominR 'R and .wateq1d Hbitum. After the AgN03 injection, almost all the 
animals (90-95%) can be made to cry out by.moderate bending Of the ·ankle joint. All the animals 
reacting positively are collected into groups of 10 animals; The compounds to be tested are . 
administered orally iii a volume of.'liquid of 1 O mVkg immed_iately afte~ administration of the AgN03; the·. 

1 o untreated control' animals receive the cori'&sponding amount of tapwater.. 1 O 
Over a period· of 4 hours after administration of the substance, the number of animals reacting is 

determined at half hourly interva,s. · · · · · · 
The maximl!m percentag·e of the protected animals over .a period of 4 hours after administration of 

the ~ubstance [relative to the number of animals in the contro_I group reacting (=100%)] serves as a 
1 5 measu·~e of the analgesic action. · · · · 15 

·if. 
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·TABLE 6· 
Antlpyretlc action of the ~ompounds according· to the· inven.tioli - measured by the 
Influence of yeast-Induced fever in rats - after ~Ingle oral administration, and . 
the lethal action. . . 

Maximum reduction 
' in yeast-

·induced fever 
over a period Lethal action. 

of 7 hours after after · 
· adntinlstratlon administration 
of the substance· for 7 days 

Dose of •c ED1, 1 •) Therapeutic (rats) 
mg/kg mg/k~ quotient. ,L:.Di o 

Compound perorally peroral y .LD50/EDi.s mg/kg/day 

1 0 

3 0.6 
1 8.2 14.6 120 

10 1.7 

30 2.1 

1 0.2 

2 3 0.7 5.0 1.1 5.5 . 

6. 1.8 

0.03 0.4. 

0.1 0.8 
3 0.4 27.5. 11 

0~3 1.4 

1.0 1.7 

4 0.3 1.4 N0.3 >>66.7 »20 

5 0;3 1.7 <o.3 · >26.7 8 

6 0.3 1.7 <0.3 »BEU »20 

0.1 1.0 

9 0.3 1.5 0.3 >100 >30 

1.0 . 2.:3 

0.3 1.2 
10 0.5 »40 >>20 

0.6 1.6 

0.3 ' 0.5 
12 9.9 .>33 >30 

1.0 1.6 

•> ED1o, - dose which causes a· maximum reduction In yeast-Induced fever of 
1.s•c. · · · · · 

The antipyretic acti~n is determined by the influence of the compounds to be tested ~n yeast-
induced fever in rats. . 

Hyperthermia is produced in female Sprague-Dawley rats (in groups of 5 animals; weight of each 
5 animal~ i 60-180 g) by subcutaneous injection(neck) of 10 ml/kg of a.20% stren·gth aqueous 5 

brewer's yeast suspension (brewer's yeast "Heliosan"/Hefereformwerk RadolfZell). 24 hours after the 
yeast injection, the compounds to be tested are.administered orally to the animals in a volume of liquid 
of 5 ml/kg, and a control group receives the corresponding amount of tapwater. The feed (AltrominR R, 
water ad libitu m) was withdrawn from the rats 18 hours beforehand. The rats are kept at approximately 

10 -23°C. · 10 
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... ~. . . 

·The body temperature is recorded 1 ho.ur before administratlo~ of the.substance and at hourly . 
interval$ after administration of the sub~anc;:e. . , . . .. .. . ·. .·· 

The maximum reduction hi ~~mperature (rel~tive -to the teinp.erature before admiriistration of the 
substance)in "the course of 6 hours sen/es as a measure ofthe antipyretic action. The body temperature 

5 is measured with a temperature probe (Tastomed H; Braun electronic); 
.· ·The superiority of the compounds according to !he invention over those of the prior art is shown 

from the above data of Tables 2-6. · · ·. • ". . . . . · · . · . · 

· '. _·:_:: :O..cwrv15' ·. . · .. · .. _·. . .... ·. . . . ., ... ·· .····: . 
•1 .. Phenylaminothiophenacetic acids·of tbe gener~l.formula 

. . •' . . . . . ·. . .. · .. ~. . . 

··.: . 
. ·.· .... 

10 
(I) .. · 

. ·'~ . 

wherein . . . . . .· . . . ·. . •. 
R1 denotes a hydrogen atom, a chlorine atom, a bromi.ne atom or~ methyl group, 
R2 denotes a -CHi-COOH group.or a -CH2-COOR8 group, .. . . . 

.· R3 denotes a hydrogen atom, a halogen atom, an alkyl group, an alkoxy group or a trifluoromethyl 

10 

15 group,. · ·. . . . . • · · 1·5 
·R4 has'one of the meanings of R3, . . . . . 

R5 denotes a hydrogen atom, a halogen atom or an alkyl group, . .· 
R8 denotes an alkyl group With 1 to ·5 carbon atoms which is optionall.y substituted by hydroxyl, 

. hydro.xYalkoxy or alkanoyloxy groups, or a benzylgroup and · · · · 
20 • n denotes 1 or 2 · · · 20 

and salts of the acids. . . . . . .. 
2·~ Phenylaminothiophenacetic acids of the g'!tneral _furmula I*· 

s• 
RL~· . 

• ~Y<JJd.NH · ~2." 
·. 7 J •. 

. · .. . .. R4 s · .. · 

.. U*> 

. w.hereirl . . . . . . . . . 
25 R'* denotes a hydro·gen atom, a chlorine atom, a bromine atom or a ·methyl group; 25 

· R2* denotes a -'-CHz-·:·COOH group or a -CH2-COQR8* group, 
R3* denotes a hydrogen atom, a chlorine atom, a methyl·group ora trifluoromethyl group, 
R4* has one of tlie .meanings of .R3*, . . · . 
R5* denotes a hydrogen atom or a chlorine atom and . · . 
Rllit denotes an alkyl group.with 1to4 carbon atoms which is optionally substituted by an acetoxy 
group or a 2-hydroxyethoxy· group; or a benzyl group, · 

30 30 

and salts of the acids, · · · 
3: Compounds according to Claim 2, 

in.which ·· · . 
35 R'* den9tes a hydrogen atom or.a chlorine atom; . .. . . 

. . . R2* denote.i~ a ....,....,Ct12~dOH gro4p or i[i -CH2~00R8* group, .· . 
· R3* denotes a chlorine at6m, a methyl group or a trifluoromethyl group; 
· R4* denotes a chlorine a~om or a methyl group, . 

35 

r " 
~{. 

v 

: ·:· .... 

. •' >· 

....-: 

.•. 

40 
R5* de·notes a hydrogen atoni or a chlorl.ne atom and 
R8* denotes a 2-(2-hydroxyethoxy)-ethyl group, 40 . 

arid 'the pharmacologicaHy tolerated sa Its of the acids. · 
4. Compounds according to Claim 2, . 

inwhich .•· · . ·· ·· · 
· ·R;* den~tes a hydrogenatoni, , · 

. R2* denOtes a'~H2~00t·f group, 
R3* ~en6tes a chlorine a:tom or a methyl group, 

45 
'. 

45 

. ------.:....~----:._ .. :.2~: .. ,,:.,_ .... 

\ 
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The body temperature is recorded 1 hour before administration of the substance and at hourly 
intervals after administration of the substance. · 

The maximum reduction in temperature (relative to the temperature before administration of the 
substance) in the course of 6 hours serves as a measure of the antipyretic action. The body temperature 

5 is measured with a temperature probe (Tastomed H, Braun electronic). 

10 

·The superiority of the compounds according to the invention over those of the prior art is shown 
from the above data of Tables 2-6. • · " 

CLAIMS 
1. Phenylaminothiophenacetic acids of the gl!'neral fc?nnula 

(I) 

wherein 
R1 denotes a hydrogen atom, a chlorine atom, a bromine atom or a methyl group, 
R2 denotes a -CH2-COOH group or a -CH2-COOR8 group, 
R3 denotes a hydrogen atom, a halogen atom, an alkyl group, an alkoxy group or a trifluoromethyl 

20 

5 

10 

15 group, 15 
R4 has one of the meanings of R3, 

R5 denotes a hydrogen atom, a halogen atom or an alkyl group, 
R8 denotes an alkyl group with 1 to 5 carbon atoms which is optionally substituted by hydroxyl, 
hydroxyalkoxy or alkanoyloxy groups, or a benzyl group and 

20 n denotes 1 or 2 · 20 
and salts of the acids. 

2. Phenylaminothiophenacetic acids of the general formula 1• 

(I•) 

wherein 
25 R1* denotes a hydrogen atom, a chlorine atom, a bromine atom or a methyl group, 25 

A2* denotes a -CH2-COOH group or a -CH2-COQRM group, 
R3* denotes a hydrogen atom, a chlorine atom, a methyl group or a trifluoromethyl group, 
R"* has one of the meanings of R3•, 

R5* denotes a hydrogen atom or a chlorine atom and 
30 Ra. denotes an alkyl group with 1 to 4 carbon atoms which is optionally substituted by an acetoxy 30 

group or a 2-hydroxyethoxy group, or a benzyl group, 
and salts of the acids. 

3. Compounds according to Claim 2, 
in which 

35 R1* denotes a hydrogen atom or a chlorine atom, 35 
Rz. denotes a -CH2-COOH group or a -CH2-COORs. group, 
A3* denotes a chlorine atom, a methyl group or a trifluoromethyl group, 
R4* denotes a chlorine atom or a methyl group, 
R5* denotes a hydrogen atom or a chlorine atom and 

40 R8* denotes a 2-(2-hydroxyethoxy)-ethyl group. . 40 
and the pharmacologically tolerated salts of the acids. 

4. Compounds according to Claim 2, 
in which 

R1* denotes a hydrogen atom, 
45 R2* denotes a -CH2-COOH group, 45 

R3* denotes a chlorine atom or a methyl group, 



t 

111111111111111111111111111111 
* C L M S * 

.21 GB 2 021 584 B 

R4* denotes a chlorine atom and 
\ : R5* denotes a hydrogen atom, · · 
r .. and their pharmacologically tolerat~d salts. 
v 5. Phenylaminothiophenacetic acids ofthe general formula I** 
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(I**) 

wherein· 
R 1*~ denotes a hydrogen atom or a· methyl ·group, .· . 
R2** denotes a -CH2;..-COOH group or a -CH2-COOR_.* group; . 

: R3**, denotes a ·hydrogen atom, a chlorine atom, a methyl group or a trifluoromethyl·group, 
R4** has one of the meanings of R3**, .. 
R5** denotes a hydrogen atom or a chlorine atom and 
R8 ... denotes an alkyl group with 1 to 4 carbon atoms which is optionally subs~ituted by an 
acetoxy group or a 2-hydroxyethoxy group, or a benzyl group, 

and salts of the acids. 
6. Compounds according to Claim 5, 

in which · 
R'** denotes a hydrogen atom, 
R2** denotes a -CH2-:-COOH group or a _:cH2-COOR8** group, 
R3** denotes a chlorine atom, a methyl group or a trifluoromethyl group, 
R4** denotes a chlorine atom or a methyl grou·p; 
R5** denotes a hydrogen atom or chlorine atom and 
R8** denotes a 2-(2-hydroxyethoxy)-ethyl group, 

and the pharmaceutically tolerated salts of the acids. 
· .1. Compounds according to Claim 5, 

in which .. 
R1** denotes"a hydrogen atom, 
R2** denotes a -CH2-COOH group, 
R3** denotes a chlorine atQm or a methyl grC?UP, 

· R4** denotes a chlorine atom and 
. R5** denotes a hydrogen atom, 

and their pharmacologicalJy tolerated ·salts. 
8. 4-(2,6-Dichloro-anilino)-3-thiophenac(ittic acid and its pharmacologically tolerated salts. 
9. Medicaments containing as active ingredient <?ne or more compounds according to Claims 1 to 

8. 
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35 · 1 o. Proce.ss for the preparation of phenylaminothiophenacetic acids of the general formula I 35 
·according to Claim 1 and salts of the acids, charaeterised in that functional carboxylic acid derivatives of 

.45 

the general formula II · 

wherein 

p.4~Rs. . ... 

.. · ·' ·~ . N-R8 Ri ·· · . s - ·n-~ · 

R · .. R~_.?ff-f R:-n 4/(S)-. . · 
. R . . ' 

!·n 

. ~ . . . 

Fr'. R3 , R4;: R5 ·and n have the meanings· indicated abov~, 
· R7 representS a ~H2~ group or, togeth.et with 'R8; a ....;.,..cH2:.,...;ccj~ group, 
. R8 represents a hydrogen atom or, together with A7, a -CO-CH:z-- group and . 
G repre.sents a functional derivative of a carboxylic acid group, . · 

(II) 

are lyolysed and the resulting aci<;ls or esters of the general formula I are then optionally converted into 
one another and/or into salts· in the customary manner~ · " · ·. · · · 

11. Process for the preparation of phenylaminothiophenacetic acids of the .general formula I* 
· according to Cialm 2 and salts of the. acids, characterised in that functional phenylaminothiophenacetic 
acid derivatives ~f the general formula II* · 

.40 

45 
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·. ·(II*) 

'wherein 
R1*, R3*, R"* and R5* have t~e meanings indicated above, · . . 
R7* represents a-CH2~* group or,' together with R"*, a-CH2-CO- group, 
R8 * represents a hydrogen atOm, or together with R7*, a -CO-CH2-group and . 

: G* represents a functional.derivative ofa carboxylic acid group, · . . ·· . .· 
are lyolysed and the resulting acids or.esters of the general formula I* are then-optionally haloge~ated 
and/or •. in the c::ustomaty manner; .converted irito dlie ·another and/or into salts. 

12. Proce~rorthe preparation of phenylaminothiophenacetic acids of the general fqrmula 1-
according to Claim 5 and salts. of the acids, characterised in that . · · · 
a} functional phenylamiliothiophe~ace~lc acid derivatives of the_ general formula II** 

(ii**) 

wherein. 
· R1** ·Ra** R"** and R5** have the meanings indicated above;- •· . · · . . . . ·. · · 
R7**'.repr~sents a ~H~~·· group or, together with RB**, a -CH2~0- group, 

.. RB** repres~lits a hydrogen atom or, together with R7**, a -CO-CH2-... - group and . · . 
G** represents a functional .derivative of a catboxyllc acid group; ·· · · · ' . · · . 

and .lyolysed and· the resulting acids or esters of the .general formula I** are then optionally ~nverted 
into one·another and/or into salts in the customary manner, or · · 
bl a phenylaminothiophenacetic acid derivative of the general formula Ill** 

. . : ... · .... 
. . g .... 

· .. 4•• R . .· .. R. . . 

. ~.NH · R4"'., 

R'~)--( 
. gtl' /Zc.) 
R OOC-,CO 5 

(Ill*) 

wherein· . · · .· 
R1**, R3**, R4** and R&** have the meaning~ ihdicated above anq 

. R9** represents a hydrogen atom or.an alkyl group'Jjfith fto .5 carbon atoms, 

22 
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25 or a salt thereof, is reduced and the resulting acic;ts or esters of the general formula I** are then 25 
optionally converted into'one another arid/or hitO salts in the customary manner. 
. 13. Pharmaceutical compositions containing from 1 % tO 95% by W$ight ofihe total mixture Of at 
le.ast one compound accordi!'lg to claims 1 tO 8 hi admixture with one or more solid or liquid 
pharmaceutically acceptable inert carriers. . . . . ..• ' .. 

· 30 · 14. A process for the preparation ofphe.nylaminothiophenacetic acids.of the. general fqi'mula I . , 30 
according to claim tsub~antially as <:Jescribed .with refenmce to .the specific examples herel~before set 
forth. · · · ., . .. · · 

...... 
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