New sul ghonam des, processes for their preparation, as well as nedi canents
cont ai ni ng these conpounds The present invention concerns

sul phonam doal kyl - phenyl carboxylic acids and their derivatives, processes
5” or their preparation, as well as nedi caments which con- tain t
compounds. FromJ. Med. Chem 21, 673 et seq. (1978) are known -
4-t osyl am donet hyl benzoi ¢ aci d et hyl es;i fromJ. Med. Chem 22, \8

seq. (1979) further 4-tosy| 10 am don®t hyl benzoi ¢ aci d derivatives and
fromU S 4,112,236 sone aIk Isulphonanldoalkylben20|c aC|d derlvatlves
especi al | y 4- ( 3-N8 Isinkphonam oes £ JCIPESDANA LA o)
I nt er medi ate product, mﬁthout |nd|cat|on of a pharnacologlcal action. 15
I n DE- OS 2604560 anX2a - 3 GONY ' 221,032 QVIN e
aci ds which are substltuted in the 4- p03|t|on by a carbonan1de group as

bl ood sugar- sinking arfe |gfesbret Nidvn tidis (iSSP Hdghdbdod Iky1as now
been found that anal ogous phenyl carboxylic acids 20 whi ch are substituted

i n the 4-positi pghenylcatbgphanmiate ds angd st nadexintat iare £X gtdadses
| i pi d-sinking action but also an outstanding inhibiting action of
t hr ombocyt e Saggriegattherir Preapsratd on ha s vsldc ta s fmddie gueggsn twhitke daren 25
are new sul phonam des of the general fornula I - 4-
N tain these compounds.

From J. Med. Chem. 21, 673 et seq. (1978) are
known 4—tosylamidomethylbenzoic acid ethyl ester, from
J. Med. Chem. 22, 862 et seq. (1979) further 4—tosyl—

10 amidomeéhylbenzoic acid derivatives and from U.S.
4,112,236 some 4-alkylsulphonamidoalkylbenzoic acid
derivatives, especially 4-(3-nethanesulphonamidopropyl)-
benzoic acid ethyl ester, as intermediate product,
without indication of a pharmacological action.

15 In DE-OS 2604560 and in DE-OS 2532420 are des-
cribed phenylcarboxylic acids which are substituted in
the 4-position by a carbonamide group as blood.sugar-
sinking and lipid-sinking substances. Surprisingly, it
has now been found that analogous phenylcarboxylic acids

20 which are sﬁbstituted in the 4-position by a sulphonamide
group show not only an excellent lipid-sinking action
but also an outstanding inhibiting action of thrombocyte
aggregation. ‘

Therefore, the subject of the present invention

25 are new sulphonamides of the general formula I



[ERR] iR which [ERR] signifies an aryl, aral kyl or aral kenyl group, wherein

the al kyl radical of the aral kyl group contains 1-5 C-atons and t he al kenyl
adi.cal or the 5 aral kenyl group 2-3 C-atons, and whereby the aryl

radi cal signifies an aromati c hydrocarbon with 6-12 C atons which can

possi bly be substituted one or nore tines by hydroxyl, hal ogen, _

trifluoronmethyl, lower alkyl or |ower alkoxy with 1-5 C atons or acet

the nunbers 10 2 and 3, Wrepresents a bond or an unbranched or branc

al kyl ene chain with 1-4 C atons which is either saturated or contains a

doubl e bond, as well as their physiologigay acceptable salts, esters and
am des. 15 Ry =l # m#—k&lﬂz WHIKEOGH gr oups" are ¢¥%) be
under st ood not only é%raig t -lchai ned "but \@t40 branched radicals. As

strai ght-chai ned | ower al kyl Hadicals, there preferably finds use the

met hyl group, as branched | ower al kyl radical the tert.-butyl group 20 and

as ‘| ower al koxy ,%{ qu-f}ké}hqz NES e IO h Sy R, adldlkyRdfadtalidigae cone
t he al kyl

i nto question, rladi cal's of which are st rai ght - chai ned or

branched. The pf&f&iﬁy'mﬁﬁéﬂm% dligFpphediridly | off agties ad ralley praafcarp ed.
-5- As aral kenyl” radical, the styryl and the 4-chl oro-

U contains 1-5 C-atoms and the alkenyl radical or the
5 aralkenyl group 2-3 C-atoms, and whereby the aryl

radical signifies an aromatic hydrocarbon with 6-12
C-atoms which.can possibly be substituted one or more
times by hydroxyl, halogen, trifluoromethyl, lower alkyl
or lower alkoxy with 1-5 C-atoms or acetyl, n the numbers

10 2 and 3, W represents a bond or an unbranched or
branched alkylehe chain with 1-4 C-atoms which is
.either saturated or contains a double bond, as well as
their physiologically acceptable salts, esters and |
amides.

15 By "lower alkyl" and “lower alkoxy groups" are
to be ﬁnderstood not only straight-chained but also
branched radicals. As straight-chained lower alkyl
radicals, there preferably finds use the methyl group,
as branched lower alkyl radical the tert.-butyl group

20 and as lower alkoxy group the methoxy group.

As aralkyl radicals, those come into question,

the alkyl radicals of which.a;e-étraight-chained or
branched. The phenethyl and the 4-chlorophenethyl

radical are preferred.



styryl nradical are preferred. By "aryl radical" are especially to be
under st ood the phenyl, the di phenylyl and the naphthyl radical. 5 The
rylradicals can be substituted in all possible positions as stated.
ogen, one preferably understands fluorine, chlorine and brom ne.
unbranched al kyl ene groups Ware to be under- 10 stood the fol |l owm
[ERR] as well as -CH=CH (unsaturated)~5A&s branched groups Ware pref
claimed the 15 groups: [ERR] as well as [ERR] The esters derived from

carboxylic acids of 20,_t ; | faormyla L.co LN, al cohagl
conmponents, | ower nnnoﬁfd?%?&%gg&goﬁggég%%‘wﬁP%hgkng%ngﬁ? gﬁ%a%GFh%ﬁg°'
n- but anol are prgEgFggdraﬁic I L,as ng&Q*Faoxy_alcohols, e.g. glycol or
gl ycerol, or alcoh w th ot her uﬁbtlona groups, such as e.g.

ethanol ani ne or glycol pgt Rgk91 radifal®NaraTedpeciatydtBinkOuhli8rsRYsa! i ON

deri ved

the phenyl, the diphenylyl and\the naphthyl radical.
5 These aryl radicals can be substituted in all possible
positions as stated.
By halogen, one preferably understands fluorine,
chlorine and bromine.
By unbranched alkylene groups W are to be under-
10 stood tHe following: |

2
as well as

-CH,, - -(cnz)z— and -(CH2)3— (saturated)

-CH=CH~ (unsaturated).
As branched groups W are preferably claimed the

15 groups:

-?H- -é_3 | and 'CHz?H' (saturated)
CHy CH,y CH,y

as well as

-C=CH~ and -CH=C- (unsaturated)
a, b, |

The esters derived from the carboxylic acids of
20 the general formula i contain, as alcohol components,
lower monohydroxyl alcohols of which methanol, ethanol
and n-butanol are preferred, as well as polyhydroxy
alcohols, e.g. glycol or glycerol, or alcohols with
other functional_groups(;such as e.g. ethanolamine or

glycol ethers.



fromthe carboxylic acids of the general formula | contain, as am ne

conponent, e.g. ammoni a, p-am no- benzoic acid, [ERR]-al ani ne, ethanol am ne

or 2-am nopropanol, 5 whereby those previously nentioned are to be

b&@f@?red. However, there also cone into question al kyl am nes such

| sopropyl am ne or tert.-butylam ne, dial kyl- am nes, such as di et hy

as well as cyclic am nes, such as e.g._gmrpholine or 4-alkyl- or

-aryl pi perazi nes, 10 e.g. 4-nethyl pi perazi ne,

4- (4-chl orobenzyl ) - pi perazi ne_or 4-(3-net hoxypheny) er a e~above
'%‘6%‘ i%r%ef{]

definition of the conﬁBﬁhé?%ﬂﬁﬁw%ﬁ?&F4¥Pgrﬁ9|§hﬁﬁﬁ ncl ude
all possible stere0|soners | | hei xt ur es

Furt her nor e, thef”ﬁlbj ng‘r é? rﬂ/én'{ﬂ%rge&?eer%‘r&‘&%saf%r t he
preparation of su 3honan1des of the ener f or mul [ERR], n
and Whave the §f ?flh"n’ RHPHIF ¢ efa‘rﬂ)'l aa}““25':?%"«91aa') a%@ts an am ne

of the gener al fhéx{moiac lAcith,t IAP-—a anine, éiﬁ&ﬂolﬁm"% ﬁ%? ok g!gfl ! d in

all follow ng exanp have e above-Qi ven neaning a
fol I owi ng exanpl t [ G ddedi A #7 1Bd éﬂé&é&
hydr ogen at)c?no&%‘fék% éﬂcf%/g%roup, a#\ 25 J'aC|d am de gro%{)ﬁor a residue

~Wwhich, after coRggasadd Othere Tl 45 SodmK SThtd Afifost iorf WG 108 i Gudle
\LERR] group or
as e.g. isopropylamine or tert.-butylamine, dialkyl-
amines, such as diethylamine, as well as cyclic amines,
. such as e.g. morpholine or 4-alkyl- or -arylpiperazines,

10 e.g. 4-dethylpiperazine, 4-(4-chlorobenzyl)-piperazine
or 4-(3-methoxyphenyl )-piperazine.

The above definition of the compounds according
to the invention is also to include all possible
stereoisomers, as well as their mixtures.

15 Furthermofe. the subject of the present invention
are processes for the preparation of sulphonamides of
the general formula I, in which R, Rl. n and W have the
given méaning, in that, for example, one

a) reacts an amine of the general formula II

20 HN - (cnz)n-@—w - Y (I1)
' | |

H

in which n and W here and in all following examples
have the above-given meaning and Y here and in all
following examples signifies the group -COOR,, in which

R, signifies a hydrogen atom or a lower alkyl group, an

2
25 acid amide group or a residue which, after condensation



into an-atid am de group, in per se known manner wth a sul phoni ¢ acid of

the general formula Il [ERR] 5 in which [ERR] here and in all follow ng
examal es has the above-given neaning, or a derivative thereof, or, tHstead

the free amnes Il, uses their salts; or - as a variant of thi SS
- carries out a trans- acylation which then takes place when one

free 10 sul phonic acid Il with a coppound of the general formja :
[ERR] in which Ac represents an easily exchangeabl e acyl 15 radine a
sui tabl e solvent; or b) reacts a sul phoam de_of the general formnula ERR]

with a conmpound 228t ¥keRRlare of fufenVerFekr ntp ctiip COORE (FXAFR PR al |
follow ng exanplegs is to rge rese&t a reactjve group, subseq?uent t o, t.he

reactions havi ngtRtRe?P RS HBLLS [EOWRN AR (REY hEe HAQWR JPaRRET WikR
obt ai ned of the gen | fornmula,l _into the fr aci d , 1 f desired,
the free acids o%t%‘ﬁébo%lfct?l%“%e %ré ef%?%ﬁfgfl-f?ﬂ?‘gi%ﬁ]:]ggt er, into an

am de or into a physi ol ogicall ce salt; or c) oxidi conpound
of the general fgr?lml a V?I 5 Y aﬁl _péégéﬁ [ER??] CEfry O

5 in which R, here and in all following examples has the
~ above-given meaning, or a derivative thereof, or,
instead of the free amines II, uses their salts; or
- as a variant of this process - carries out a trans-
acylation which then takes place when one reacts a free
10 sulphonic acid III with a compound of the general

formula IV

Ac -~ N- (CHz)n_Q- W-Y (Iv)

H.

in which Ac represents an easily exchangeable acyl
15 radical, in a suitable solvent:; or

b) reacts a sulphoamide of the general formula V

R1'802'1|m : (V)

H

with a compound of the general formula VI

X - (CHz)nW—Y (V1)

whereby X here and in all following examples is to
represent a reactive group, subsequent to the reactions
having taken place possibly converts the acid derivat-

ives obtained of the general formula I into the free



in which. Z represents a residue oxidatively convertible into the carboxyl

group. Fdrther processes for the preparation of the conpounds accortgsRg to
the invention consist in that 10 one d) reduces a conpound of tHE
geheral formula VII1 [ERR] in which Grepresents a carbon chain
cont ai ns one 15 of the groups [ERR] or possibly functional deri
these groups; or, for the case in whiclg Wrepresents an unbranched
e) reacts a conpound of the general formula | X [ ERR] -9- in which
represents the nunmbers 0 to 2, under  the canditions of _a p033|bly nodi fi ed

W [ | ger odt - KlndIéFlpGaeFlon Apsiged.n&her £x8eaCd SoPPEaAPEGnaE Shet he
| 5 f | X ¢h Wh th | ERR] 10
?ﬁgféacone |n?gn§G§§FPh §RLW“38ﬁ3 ﬁPFBnags6F3§é§§§§%%ong%§5§g %ﬁrallon of

ci nnam ¢ aci ds of, %f t he
in P

yszologlcally acceptable salt; or

¢) oxidises a compound of the general formula VII

5 R, - SO, - N- (CH,) 7 \\_w-z (VII)
_ 1 2 | 2'n _/

H

in which Z represents a residue oxidatively convertible
. into the carboxyl group.
Firther processes for the preparation of the
compounds according to the invention consist in that

10 one

d) reduces a compound of the general formula VIII

R, - SOZ-F_- (CHz)n@— G-Y (VIiII)

H

in which G represents a carbon chain which contains one

15 of the groups

R
R3 )3
-C- -C~- _ -C- or -C-
] ’ L] [] []
0 CH,, OH Hal

or possibly functional derivatives of these groups: or,
for the case in which W represents an unbranched chain,

e) reacts a compound of the general formula IX

-N- 7 N\ - -
R, - 50, - N (cxz)n_Q_ co- (CH,) -CHy  (IX)
H



derivatiyes: f 1) In the case of the presence of suitable compounds 15 X
in which Whas the neaning [ ERR] whereby A represents a hal ogen atom- :
hydr axyl- group 20 or a functionally changed hydroxyl group, one
t

el

desired conpounds X, in which Wrepresents the group [ ERR] by
an agent splitting off HA -10- f 2) In the case of the presenc
sui tabl e conpounds XI [ERR] 5 one camgprepare the desired ci nnamj\c\a
derivatives by reactions in the manner of an al dol condensation, i.

reactions with actiéggggi%Er%%&%@%P$@§§§%gEP&&gR%y%p y%gg %d%Q”%hEhto

question acetic 3% especi al onirc acid

derivatives 10 cghdﬁggcgﬁgggib EB%EQE%YEFESEQRQE.Wﬁg&%%&odkagggalggtter

case, after condensaiion , a decarboxyl ation occurs. As
further possibilify-@foguch aldol-like reactions, there is mentioned the
Perkin reaction I ch consists of a reaction of conpounds of the general

f) for the preparation of compounds of the general
5 formula X
W, Ry - 80p-10" (°H2)n‘©'-w"Y (x)
_ 7 \
in which W has the special meaning
W = -C = C -
] ]
10 : R3 R4
there come into guestion all conventional processes
for the preparation of cinnamic acids of of their
derivatives:
f 1) In the case of the presence of suitable compounds

15 X in which W has the meaning
R R

?3 |4 13 I4
=C - CH- or -CH - c':-
| _

A A

whereby A.represents a halogen atém, a hydroxyl group
20 or a functionally changed hydroxyl group, one gets to
the desired compounds X, in vwhich W represents the
group |
-C=0 -

R3 R4

by action of an agent splittirg off HA.



formul a~-XI with the anhydride of an aliphatic carboxylic 20 acid in the
presence of an alkali netal salt, possibly.of the same carboxylic acid. f
3). Alhird possibility consists in the reaction of conpounds of thg B
rmula XI with suitable phospho-organi c conpounds in the manner of

nodified 25 Wttig reactions. As such phospho-organic reaction ga
there may be nentioned e.g. the al koxylo- carbonyl net hyl phosphon
al kyl esters of the general formula X1l [ERR] g) By hydrogenation of the
ci nnam c aci d derd wati ves _obtai according to nmethods fl to 3 or
according to ot heflr \éaet ;‘l\tg"dsfiet I?gars@ é’%ﬁqﬁ’f ﬁ’?ﬁﬁ’%&’ ﬂfg%éﬂ%ag’d&§°mﬂjs
with saturated cgibon chain. As, reactive derivatives of the sul phonic
acids Il there conme into question especially the halides, as 10 well as
the esters. The reacty on f_&he honi i d ly des wi th conpounds of
the general formula I?lex% %{;nt(lﬁ;#&%ke Ace Wi th the addition (&T)an
aci d-bi nding agent, such as e.g alkali nmetal acgtate, sodium hydrogen
carbonate, sodi um carbonate, sodi um phosphate, calcium 15 oxi de, cal cium
carbonat e or magnesi um carbonate. How ever, this function can al so be
undert aken b$ or paei cahapeepatecthes desiredy cignamier abhidedayi¥aitives

wher eby, as inert solvent, there serves e.g. ether, benzene,
Ny by reactions in the manner of an aldol condensation,

i.e. by reactions with activated CH groups. As such
compounds, there come into question acetic acid or its
derivatives, but especially malonic acid derivatives

’

10 of the general formula XII

/
R, - CH ' (XII)
N _

whereby, in the latter case, after condensation has
15 taken place, a decarboxylation occurs.

As further possibility of such aldol-like
reactions, there is mentionéd the Perkin reaction which
consists of a reaction of compounds of the general
formula XI with the anhydride of an aliphatic carboxylic

20 acid in the presence of an alkali metal salt, possibly
of the same carboxylic acid. ‘
f 3) A third possibility consists in the reaction of
compounds of the general formula XI with suitable
phospho-organic compounds in the manner of modified

25 Wittig reactions. As such phospho-organic reaction

partners, there may be mentioned e.g. the alkoxy-



met hyl ene chl ori de, dioxan or an excess of the tertiary 20 amne. In the
case of the use of inorganic acid binders, as reaction medi umone uses e.g.
@t er... aqueous et hanol or aqueous di oxan. The transacyl ation reaction
between a free 25 sul phonic acid Il and an acylamne IV is carriedf
with the use of preferably equinolar anmounts of both -12- reactio
partners in a polar solvent. As such pﬁ%ar sol vents, there serve e.qg!
al cohol s, especially ethanol and nmethanol. The. reaction preferably prg
at. the boiling tenperature of this solvent. As easily 5 exchangeabl e a
radi cal, there icarbonglmethylphosphonichackdcalkyl aistats dDrthde

al kyl ati on of the sul phonam des V one preferably uses conpounds VI in which
X represents an ¥88exyl pfempuba\XEEbup. Preferably, X is to signify a 10

t ol uenesul phonyl oxy group. Thus, as al kylation agents, there preferably
serve aryl sul phonic acid gAkwlo gsiFdscalcdBLADE Which is describgd in its
application to sul phonic acid ant des e.g. by Klamann et al., M te
fur Chenmie, Vol. 83 (1952), p. 871. The reaction takes 15 pl ace in

al kal i ne medium the preferred reacti on nmedi um bei ng hot, concentrated soda

solution. As oxidi'sablc%1 roups which can be converted into, . .
g By éhro enation of the cinnamic acid derivatives

N\
5 obtained according to methods fl to 3 or according to

other methods, there can be prepared the analogous
compounds with saturated carbon chain;

Ass reactive derivatives of the sulphonic acids
IIT there come into question especially the halides, as

10 wel; as the esters. The reactions of-the sulphonic acid
halides with compounds of the genéral formula II exped-
iently takes place with the addition of an acid-binding
agent, such és e.g. alkali metal acetate, sodium hydroggn
carbonate, sodium carbonate, sodium phosphate, calcium

15 oxide, calcium carbonate or magnesium carbonate. How-
ever, this function can also be undertaken by organic
bases, such as e.g. pyridine of triethylamine, whereby,
as inert solvent, there serves e.g. ether, benzene,
methylene chloride, dioxén or an excess of the tertiary

20 amine.

In the case of the use'of inorganic acid binders,
as reaction medium one uses e.g. water, aqueous ethanol
or aqueous dioxan. | |

The trénsacylation reaction between a free

25 sulphonic acid III and an acylamine IV is carried out

with the use of preferably equimolar amounts of both



a carboxyl- function, there pféferably come into questfbh t he hydroxynethyl;
t he anlnpnethyl and the fornyl group, 20 possi bly al so the acetyl group
or furictional derivatives of these groups. The oxidation can be cartied out

Ww-th The usual oxidation agents, such as e.g. manganese |V corrpou

pernanganates, dichromates, in the case of the fornyl group also
at mospheric oxygen or silver 25 oxi dejzbut in the case of the &
group, e.g. with hypobromte. *-13- For the reduction of the group

tained in th ral f I g '
(UL TS o DA e RIS EEETT R BRRTHIRL 0
neans oOf zinc i i i i
TS o “orch S pa VAT B e o BL Aol BB By, e cne

catal ysts, such Qﬁdemgphgﬁgﬁ?diEﬁhokeﬁééibg“Bkgfgriﬂiyeﬂﬁ§geédﬁha@stﬁeg-

acetic acid or |ower co S, IS preferre o the groups

[ERR] are prefergBly;hgduehfebytapbab¥t tAdk! ¥o2Gbh¥at efsldasibydr ogen
whereby the group G containing a hydroxyl group can best be reduced in the

presence of stroggcR&hgeablBcagyEseaaecal , suhekdris 86i Beomentiohedric acid
in catalytic amounts iS hereby preferred. One '

oo e.g. the acetyl radical.
~ For the alkylation of the sulphonamides V one
preferably uses compounds VI in which X represents an
arylsulphonyloxy group. Preferably, X is to signify a
10 toluenesulphonyloxy group. Thus, as alkylation agents,
there preferably serve arylsulphonic écid alkyl esters,
a method which is described in its application to
sulphonic acid amides e.g. by Klamann et al., Monatshefte
fiir Chemie, Vol. 83 (1952), p. 871l. The reaction takes
15 place in alkaline medium, the preferred reaction medium
being hot, concentrated soda solution.
As oxidisable groups which can be converted into
a carboxyl function, there preferably come into question
the hydroxymethyl, the aminomethyl and the formyl group,
20 possibly also the acetyl group or functional derivatives
of these groups. The oxidation can be carried out with
the usual oxidation agents, such as e.g. manganese IV
compounds, permaﬁganates. dichromates, in the case of
the formyl groﬁp also with atmospheric oxygen or silver

25 oxide, but in the case of the acetyl group, e.g. with

hypobromite.



can possibly also reduce with conplex netal hydrides. 20 Sodi um
borohydride is preferably used. In this case, the reaction can be carried
out in‘an al cohol, espec- ially in nmethanol, or in dioxan or in

agueous- al kal i ne medi um The ketones of the general fornula IX e 25
in the case of process e can easily be prepared by Friedel-Crafts
acylation. They are reacted w th sul phujgsand a secondary am ne, ably

wi th nmorpholine. The -14- thionorpholide resulting in the case this
"Wl gerodt- Kindler reaction” is S%Bonified i n per se _known nanner, with

t_hehhel p of stropg a: kﬁ'ﬂr thes reuGtiens ofo fhen gFoyem G conkaides: 18 so

wth a mxture of _su uri aci g, lal _acetic acid and water to th
carboxylic acid. tR& rﬁﬁe%&F&PﬁBn%hﬁgciHHEFFP“&EPE°E§PF$§tF§E§ accorging
spl [tting of f bf HATa” FHe' Fedickionbol HEPSeontl-ER PERR. kate
dehydrati on can pl.a ] a @gﬁ@ Sgch ,. saci Al
acetic acid,_ace%?%ggnﬁyggig%%ggﬁP%ﬁﬂ?#bb%C| ,Eﬁﬁﬁhgﬁéﬁégﬁﬁpﬁgtggﬂeva

pol yphosphor isC agidroRRasRaes ﬁ%ia%ycﬁﬁb%k,@%, tRle0RblaueRs Bkl U8 tA npaeslRar us

pent oxi de, whereby one 15 expediently works in inert solvents, Such-as
benzene, methyl ege abrialldpresduken orebtaellevbitda prdssttel ikethe
l\-/.‘

presence of metal catalysts, such as e.g. palladium or’

platinum, in solvents, such as e.g. acetic acid or

lower alcohols, is preferred.

10 Al'so the groups
B 3
-C - -C - - and - - C -
] : | I
CH2 OH : Hal

are preferably'reduced by catalytically activ#ted
15 hydrogen, whereby the group G containing a hydroxyl
group can best be reduced in the presence of strong
acids. The presence of sulphuric acid or perchloric
acid in catalytic amounts is hereby preferred. One
can possibly also reduce with complex metal hydrides.
20 Sodium borohydride is preferably used. In this case,
the reaction can be carried out in an alcohol, espec-
ially in methanol, or in dioxan or in aqueous-alkaline
medium.,
The ketones of the general formula IX employed
25 in the case of process e can easily be prepared by
Friedel-Crafts acylation. They are reacted with sulphur

and a secondary amine, preferably with morpholine. The



A dehydration wth phosphorus pentoxide in boiling nethylene chloride is
preferred. The hydroxy conpounds necessary for the dehydration can b
ngpared e.g. by a 20 Ref or mat zky reaction fromthe correspondi ng
ehydes or ketones or one obtains them by reduction of the corr ondl#ag
ket o conpounds either with conplex hydrides, such as e.g. sodium
borohydri de, or by hydro- genation w th_Raaey nickel as catalyst.
For the splitting off of hydrogen halide (when A signifies a hal ogen aton),
there cone into guestion_basic agents. Sui,table basic _agepts afe.e.q.
i nor gani ¢ or gﬂQSWPEPBQSé§F §géﬁaiénﬁaéﬁ, k@H?aESdPgngﬁégtaﬁ%}iﬁgﬁﬂff'as
wel | as al cohol ates,,,such as, sodi,um nethyl at.e, .agines. suc S e
triethyl am ne, d# ?FaﬁFPFﬁ °gﬁd15yFF8¥Hé.lEﬂegngSEi8§t#?gwgr?§nPﬁrinert
solvents, such 5 di_gxa ] ne; L [ t o] hol s,
such as et hanol 8§%Ps3§§og§%grgg}ﬁg§§§§dg%gggﬁogyggn%gnggﬁﬁd%tg%ﬁ?he
general formula bER1BRI8NLEiACHY dekbY@ithea hikedard! 8geshiphieye
manner by reactigkdgkkgogﬁ partﬁers in suitabre 10 sglvents, guph as e.qg.
pyridine, prefergaphu,i g1hbgalr gege¢e atiad BhiMhhtee t&€eABUaAYLARYIEC
wher eby, as secondary amne, piperidine is preferred. The reactions between
~conmpounds XI w tBcplQsphonic acid esters (PO activated olefin formation
@ccording to 15 Horner) is carried out in inert solvents in the presence
For the preparation of cinnamic acid derivatives

according to process f 1), there are suitable all.pro—
cesses which permit a splitting off of HA. If A

10 | represents a hydroxyl group, then a dehydration can take
place with the usual agents, such as e.g. glacial acetic
acid, acetic anhydride, sulphurié acid, hydrogen
sulphate, polyphosphoric acid, phosphorus oxychloride,
thionyl chloride or phosphorus pentoxide, whereby one

15 expediently works in inert solvents, such as benzene,
methylene chloride, carbon tetra&hloride and the like.
A dehydratidh with phosphorus pentoxide in boiling
methylene chloride is preferred. The hydroxy compounds
necessary for the dehydration can be prepared e.g. by a

20 Reformatzky reaction from the éorresponding aldehydes
or ketones or one obtains them by reduction of the
corresponding keto compounds either with complex
hydrides, such as e.g. sodium borohydride, or by hydro-
genation with Raney nickel as catalyst.

25 For the splitting off of hydrogen halide (when A
signifies a halogen atom), there come into question

basic agents. Suitable basic agents are e.g. inorganic



of bases. <As inert solvents, there are suitable e.g. diglyne, benzene,
toluene, THF, DWF, but also ethers and petroleumether. Suitable bases are
£.9. sodium am de, organo-lithium conpounds, alcoholates (nostly 2¢ N
"issol ved in the correspondi ng al cohol), sodium hydride, as well
di met hyl sul phoxylate in DVMBO. The reactions are carried out eithg
tenperature or at el evated tenperatures~(boiling tenperature of t
solvent). As substituents Y of the general formula IV, which 25 can be

e Lo carbal i8R, REIShs G baYRs, | BRER S8 Rabfl, OxBHE Lbalun| SLetXRER! o | he

nitrile met h am nomne ormyl grou 16-

The conversion ofg,tRg Suggt Minagekfg%om bb' bubfl B8 Qg&ihﬁdmeﬂh ylate,

subsequent to the @ondénsatio ace exanpl e y saponi fication

of the carboxyli %ﬂﬂ;g e?{zéﬁsaﬁ[ ERBJ. trillek:uy).amnbheaﬁﬂé&ﬁﬂaﬂﬂwae and

carboxylic 5 aci hydrogén) wth mneral acids or alkali neta
hydroxi des in pobgkiaoh¥ent 8neSekpedsenli9r wokREhafioineethasdirentdsoxanchr
acetone). The saponification is advantageously carried out with a strong
base (such as sogdisudiekafQt BNSOYNbbdens), dpetiroleuni athee ot aktbhadb, 10
and water at roomtenperature or noderately el evated tenperature. On the
ot her hand, howesach aseethanalsoreisepirbpanbd.carboxylic acids in the

\usual way or con- vert esters with a particular radical Rinto an_ester
The condensation of compounds of the general

formula XI with malonic acid derivatives takes place in
known manner by reaction of both partners in suitable
10 solvents, such as e.g, pyridine, preferably in the
presence of a primary or secondary amine, whereby, as
secondary amine, piperidine is preferredf
The reactions between compéunds XI with phosphonic
acid esters (PO-activated olefin formation according to
15 Horner) is carried out in inert solvents in the presence
of baées. As inert solvents, there are suitable e.g.
diglyme, benzehe; toluene, THF, DMF, but also ethers
and petroleum ether. Suitable bases are e.g. sodium
amide, organo-}ithium compounds, alcohelates (mostly
20 dissolved in the corresponding alcohol), sodium hydride,
as well as'dimethyl sulphoxylate in DMSO. The reactions
are carried out eithér at room temperature or at elevated
temperatures (boiling temperature of the.solveht).
As substitu?nts Y of the general formula IV, which
25 can be converted iﬁto the -COOR, group, there come into
question, for example, the nitrile, carbaldehyde,

hydroxymethyl, aminomethyl and formyl group.



with anot her radical [ERR] by transesterification. The 15 esterification of
the carboxylic acids is expediently carried out in the presence of ar
acidi ¢-catal yst, such as e.g. hydrogen chloride, sulphuric acid, p
'phbnic acid or of a strongly acidic ion exchanger resin.
Transesterifications, on the other hand, require 20 the additio
smal | anmobunt of a basic substance, e.g. an al kali netal or al kg
earth nmetal hydroxide or of an alkali netal al coholate. For the
esterification of the carboxylic group or for a transesterificati of—1n
principle all al cohol s Bre canveistion Hertharsihatitusmnts Ry meesifdy over
monohydr oxy al cohol's, such as_net hanol, ethanol or propanol, as well as
pol yhydr oxy al cole? Pe carrigd it srbsaquans taithe qandensatdqmdkes

groups, -17- such as et hanol ami ne or glycaol ethers. The_am des accordi ng
to the invention RiG&e % SR a M0 SARMNILdEGRE iGN fihdha qqﬁiqgmyg.:qc are

preferably prepared accordi ng, to per .se kno net hods 5 Jyomth .
ar boxyl | & aci o B9 IRAYSTE A 7 LR G SrFempandi g sarbamiic
acid halides,. ester.s | des, hydrirdes, .or i xed .anhy.dyi des) r.eactign
with anines. As &N g@ﬂ)o'n tad;’fa/q F 1% qﬁroa?q&ééﬁsor?re.ad'wwtaai
al kyl am nes, di al 1.NES t 1,00 C I C )
\evhanol am ne and " darfén ﬁ(r%sog'g‘n(ﬁa%l%%s%%nas a(rﬁll?légl ggﬁteﬁc%e}?ag%.'
p-am nobenzoi ¢ aGt¢hanol, dioxan or acetone). The saponification is

advantageously carried out with a strong base (such as.
. sodium or potassium hydroxide) in a mixture of methanol

10 and watér at room temperature or moderately elevated
temperature. On the other hand, however, one can also
esterify. the cérboxylic acids in the usual way or con-
vert esters with a particular radical R, into an ester
with another radical R, by transesterification. The

15 esterification of the carboxylic acids is expediently
carried out in the presence of an acidic catalyst, such
as e.g. hydrogen chloride, sulphuric acid, p-toluene-
éulphonic acid or §f a strongly acidic ion exchanger
resin. Transesterifications, on the other hand, require

20 the addition of a small amount of a basic substance, e.g.
of an alkali metal or alkaline earth metal hydroxide or
of an alkali metal alcoholate. For the esterification
of the carboxylic group or for a transesterification,
in principie all alcohols are suitable. There are pre-

25 ferred the lower monohydroxy'alcohols, such as methanol,
ethanol or propanol, as well as polyhydroxy alcohols,

e.g. glycol, or alcohols with other functional groups,



[ ERR] - al ani ne and ot hers. O her val uable am ne conponents are al kyl,
aral kyl and aryl pi perazines. For the preparation of salts with
gggrnaCologically 15 accept abl e organic or inorganic bases, such g
di um hydr oxi de, potassi um hydroxi de, cal ci um hydr oxi de, anmmoni u
hydr oxi de, nethyl gl ucam ne, norpholine or ethanol am ne, the carbox
-aci ds can be reacted with the correspondang bases. M xtures of the?
carboxylic 20 acids with a suitable alkali netal carbonate or hydrogen
carbonate also c I Qt.o_consi ion.. The new unds of the genera
formula | and th%gghpﬁésFoﬁ%%?ggﬁ?§ea85é8?§5Pe g%ﬁggg‘as well as their
esters and am des, sho 0 e LRl 6= . S pkI ction
but al so an outstandinghgnhpg?%¥ngegg??ghbogbt ggtﬁPgﬁggéﬁﬁeaégg?ggation.
For the preparat if@BmOthEEdae8ERYISc bBEASOBROYBHS Al EBemEeRetabbor mula |
are mxed in per se known manneir with suitabl & pharmaceutical carrier
subst ances, aronprefba¥blyi pFepAte@0hOBbrRUngBLE! pakS s@Mnb@h REthedEor
exanple, as tablets or dragees or, with the addition of correspondi ng
adj uvants, sBspefdesl eéhedcagbbxgllitnavhtisr o®r thelir poabtivecdg@rivativesil .
The substances of the general forrmula | can be adm nistered orally and
parenteral ly in Ksgchdasresgli datBoxyldcnmacidshahjides) oestedsnazidés; i s

\preferably used which contains the stabilising agents, solubilising
anhydrides or mixed anhydrides) by reaction with amines.

As amino componénts. there come into question e.g.
ammonia, alkylamines, dialkylamines but also amino-

10 alcohols, such as e.g. ethanolamine and 2-aminopropanol,
as well as amino acids, such as e.g. p-aminobenzoic acid,
f-alanine and others. Other valuable amine components
are alkyl, aralkyl and arylpiperazines.

For the preparation of salts with pharmacologically

15 acceptable organic or inorganic bases, such as e.g.
sodium hydroxide, potassium,hydroxide, calcium hydroxide,
ammonium hydroxide, methylglucamine, morpholine or
ethanolamine, the carboxylic acids can be reacted with
the corresponding bases. Mixtures of the carboxylic

20 acids with a suitable alkéli metal carbonate or hydrogen
carbonate also come into consideration.

The new compounds of the generél formula I and
their physiologically acceptable salts, as well as their
esters and amides, show not only an excellent lipid-

25 sinking action but also an outstanding inhibiting action

on the thrombocyte aggregation.



agents and/or buffers usual in the case of injection solutions. Such
additiives are e.g. tartrate or borate buffers, ethanol, dinethyl
sulph@xide, conpl ex forners 15 (such as et hyl enedi am ne-tetraacetic
d), high nol ecular polyners (such as liquid polyethyl ene oxide)/ oy
viscosity regul ati on or pol yethyl ene derivatives of sorbitan anhyd
Solid carrier naterials are e.g. starch,jdactose, 20 mannito
cellul ose, talc, highly dispersed SI|ICIC aci d, high nol ecul ar f at

(such as stearic acid), gelatine, agar-agar, caIC|un1phosph nagnev
stearate, aninmal and ve'-"g?éf aﬁﬂ% RERRATRLION iof megi 'ar%;fol "(‘i‘bch
as pol yet hyl ene gl S). osji tions SU|tab e for ora

adm nistration c %? ?reﬁjl an ¥ |1agp MXRE A Reke S AT

L e St A L S SR P, Wi
requency 5 of Tiaty oA Q?°S‘%ﬁ%%8ff[%'e°e°ﬁla ind Wi Rl Feimeld.e

Usual |y, the gai '%P%@:& 14 %ﬂm%a(};dewtw& Gnk taadi%
ng./ kg. of body wel ght rnal 3 5 to 40 and preferably 1.0 to on
ng./kg./day in org¥ @oﬁ'ﬁ!&pcﬁﬂﬁd&%ﬂﬁﬁﬁaﬂ& yspariei f&Ctdl\@dlﬂréH G.Qf to
\abtain 10 the desired results.

water or oil, such as e.g. olive oil.

The substances of the general formula I can be
. administered orally and parenterally in liquid or solid
10 form. As injection medium, water is preferably used
which contains the stabiliéing agents, solubilising
agents and/or_buffers usual in the case of injection
solutions. Such additives are e.g. tartrate or borate
buffers, eﬁhanol, dimethyl sulphoxide, complex formers
15 (such as ethylenediamine-tetraacetic ac¢id), high
molecular polymers (such as liquid polyethylene oxide)
for viscosity regulation or polyethylene derivatives of
sorbitan anhydrides.
Solid carrier materials are e.g. starch, lactose,
20 mannitol, methyl cellulose, talc, highly dispersed
silicic acid, high molecular fatty acids (such as
stearic acid), gelatine, agar-agar, calcium phosphate,
magnesium stearate, animal and vegetable fats or solid
high molecular polymers (such as polyethylene glycols).
25 Compositions suitable for ofal administration can, if

desired, contain flavouring and sweetening materials.



The superi-or action of the conmpounds according to the invention in

conmparjson with the comrercial preparation-acetylsalicylic acid is shown on
he basis of the follow ng experinments: 15

g«perTrrent al protocol 1. Lipid sinking The substance to be tested

adm ni stered p.o., in each case, to 10 male, netabolically healthy
7 days in a dosage of 50 ng./kg. in nethyg-cellul ose 20 suspensi oX;

the end of the experinent, 3 hours after the | ast probe administration, the

chol esterol and triglyceri val ues, i.n t ) det ermined. The
changes were deterni neﬁ |a§6'f+%st %%e"é’gﬁ . age.

2. Aggregation i ey th gr t|on
was carried out g%%@#ﬁlnglgﬂﬁfﬁg A5t i 3F& %E%QE%?Q%%%%&S én%%% bl ood

from met abol i cal Igy. tziégj e e Iéz‘ﬁn’ | 1). The
erythrocytes were se | ment e ;ﬁcentéﬁsft?éﬁéngia\g S%Qd g't%??% %&%5 cytes
are enriched in g RArdiled, Bhits ﬁii&?fe’latt%@at&n‘én&%f erhed Fragd; %ncty
platel et-rich plasna (PRP). An aliquot of the PRP is i nt'roduced into fhe

cuvette of am ag@fe&%@tterea(thkan\t@%aid A e@freClofOfthe desired action.
Usually, the daily dosage of the active compound amounts
to 0.1 to 50 mg./kg..of body weight. Normally, 0.5 to
40 and preferably 1.0 to 20 mg./ké./day in one or more
applications per day are effective in order to obtain
lo the desfred'results.
The superior action of the compounds according
to the invention in comparison with the commercial
preparation acetylsalicylic acid is shown on the basis

of the following eiperiments:

15 ' Experimental protocol
1. Lipid sinking

The substance to be tested was administered p.o.,

in each cese. to 10 male, metabolically healthy rats

for 7 days in a dosage of 50 mg./kg. in methyl cellulose
20 suspension. At the end of the experiment, 3 hours after

the last probe administration, the cholesterol and

triglyceride values in the serum were determined. The

changes were determined in comparison with control

collectives.

25 2. Aggregation inhibition

The influencing of the thrombocyte aggregation

was carried out according to the Born test:



the firm Braun, Melsungen) and there stirred by neans 10 of a small
magnet. The substance to be tested is added in an aqueous solution (pH
abou;:7). Changes of the light transm ssion in the suspension are e
&ehtanOQSIy recorded by a recorder. After expiry of the spontaneoug-?/
aggregation, an 15 aggregation is initiated by the addition of 5
M adrenal i ne. Conparatively |arge thrompgcyte aggregates are forned
| i ght transm ssion through the sus- pension thereby increases. hb)

Eval uati on 20 The adrenal i ng-induced aggregation takes place in 2
phases, i.e. the light transm ssi Q% ncreases, then stagnates for a

h : q L I .
Efe"i”ﬂf | ”eld bigg'ggr'esg?‘%q?@%?m%!ifséré‘?mzé‘,adb«?ffgﬁfiﬁé‘%%%aéi H3T%8  on
of the re ts, | f_th d } On ' '

aggi nrs]_t t?\g hii&%%@ésﬁt?trlﬁg%’éﬁpe%% a?%%&ggaaﬁl%%’gﬁ%ﬁé\gﬁ&-ﬂ-
and this is t %Rinhibiti | '

after addi tion ofethesrabiclited B cERBHAGPHL (B0 )q. Tl gl P
adrenal i ne agd té%%&p 26 ShridfedIH COR | Mbd ARLARC, Vithid Csiperifeaider

The angl e of the ase Wt egard to the horizontals is again

determned and t)ig f&#éPréd to as platelet-rich plasma (PRP).
p—

An aliquot of the PRP is introduced into the
cuvette of an aggregometer (Universal Aggregometer of
the firm Braun, Melsungen) and there stirred by means

10 of a small magnet. The substance to be tested is added
in an aqueous solution (pH about 7). Changes of the
light transmission in the suspension are continuously
recorded by a recorder.

After expiry of the spontaneous anregatiOn. an

15 aggregation is initiated by the addition of 5 x 1078 M
~adrenaline. Ctharatively large thrombocyte aggregates
are formed and the light transmission through the sus-
pension thereby increases. -

b) Evaluation

20 The adrenaline-induced aggregation takes place
in 2 phases, i.e. the light transmission first increases,
then stagnates for a short time and Again increases.
Only the 2nd phase of the aggregation can be influenced
by aggregation inhibitors.

25 For the documentation of the results, the angle

of the 2nd aggregation phase is determined against the

horizontals for the aggregation induced by adrenaline



the two angles gives the %inhibition of the 2nd phase of the thronbocyte

aggregation. For the conparison preparation acetylsalicylic 10 aci
inhibition at a concentration of [ERR] Manounts to 100% At a

éeﬁcentratlon of 5 x [ERRf M0% Al substances are tested at the

aggregation of 5 X [ERR] M -22- substance i pid sinking

I nhibition of the from Trigly-_, Chol - adrenal i ne-i

Exanpl e . cerides : esterol aggregatlon (at (96

5x [ERRR M 1 Lo | a

9 13 and thingqlfaken as 0% inhjbltlon (cqg@rol experiment )y
38 7 100 |.d 10 ... 10 03
34 ' 8 Wijdy the same PRP, after additiogp of the tegy

goBgf .'Q%Pstance. th%saggregationigéggaduced with a%%&naline

10 ' 30 E%d the‘%&yrse of the adg%egation re%%rded via th%00 4a

31 11
5 recorder. The angle of the 2nd phase with regard to

the horizontals is again determined and the ratio of
the two angles gives the % inhibition of the 2nd phase
of the thrombocyte aggregation.

. For the comparison preparation acetylsalicylic

10 acid, the inhibition at a concentration of 10-4 M
amounts to 100%. At a concentration of 5 x 1075 M

%.

All substances are tested at the aggregation of

5 x 10 OM.



4b, 7 . . 39 16 20 4c

0 4d, 6 42 19 : 100 20
g@(. L 100 4f 14 0

0 100 4h 22
27 0 100 25 4k
50 41 20 0 -22- 100 4m
12 100

apart fromthe ;
derivabl e by conﬂw@atg&bof al | r%gd\g&,g{lﬁ@e subs;ﬁﬂmﬁmf_tltg{@d in
the clains, also i#wdm particular, the foll ow ng COoNMpgAFEifal i ne~induced
4-(2- benzenesul pheeaspxwet hyl ) - agqgregation at
3-{4-[2- (4-phenyl sul phonani do) - e ﬁlopl onglgcs gllcb- {
3-{4-[2-(4-phe
3-{4-[ 2-(4-phenyl sul phonam do)-etzg/l] phenyl} propionic acid et hyI eater.
The foll owi ng Exanptes show sone t he numerbus process Vriants which can
be used for_the synfapesi s of

5 13 100

U 1b 0 10 0
| le 38 7 100
14 10 10 0

: 3 34 8 100
10 3a 0 20 | 0

3b 10 3 0

3c 30 7 50

3£ 24 5 100

3g 20 10 30

15 4 10 10 100

4a 31 11 100

4b, 7 39 16 20

4c 0 12 0

44, 6 42 19 100

20 ge 20 6 100

as 14 0 100

4g 10 0 100

4n - 22 0 50

| 4i 27 0 100

25 ax 50 25 50

a1 20 0 100

4m 22 12 100



15 t he. conpounds according to the invention. However, they do not
represent a limtation of the subject matter of the invention. Exanple 1
: Q;l 2;(2-Phenylethanesulphonanido)-ethyl]-benzoic acid 20
I'ee-cool ed solution of 14.3 g. (70 nmol e) 4-(2-am noet hyl)-benzoi ¢
ethyl ester hydrochloride in 150 m . abs. pyridine are added drop
the course of one hour, while stirring,,46.1 g. (70 mmol e)
2- phenyl et hanesul phochl ori de. One then renoves the 25 cool ing ba
stirs for 2 hours at room tenperature. Subsequently, one pours into water
and acidifies with condhffeRxas it meaningiaf “theedewientios [axsspar at es

&
-24- out which is taken up i.n ether. One further extracts the aqueous phase
several tines w WP &{yuﬂrqgﬁs GamPuds tdaned Jmadde B

e
sul phate and finghly evaporate .One recrystallises the residue froma 5
i xltour e of ethyl Qg’(%tcﬂ'g%é‘r??ﬁ i%ﬁr&vﬁilﬁwgm ipg &’f{:;.ai(lﬂ%aé‘fmﬁ?eory)
4-[ 2- (2-phenyl et | - :an - et hyl.] -benzoi ¢c.,acid ethyl ester, with
th[e m( p. pss-éeoc&no%%na%?t&éﬁ%?eg‘@r% E’ﬁ?}réé']o&egl]ﬂ‘% e 38t |§s?om

4-[2- (2- pheny et bapesuhabanaiied e Il BRAEALS GRS d ethyl ester, 70 m .

IN aqueous pot asSi um hydroxi de solution~an met hanol for 2 hours at
\i?OC- It 4-(2-benzenesulphonamidoethyl )-phenylacetamide

3- {4~[ 2- (4~phenyl sulphonamido)-ethyl ]-phenyl }-propionic
acid |
. 3-{4-[ 2- (4-phenylsulphonamido)-ethyl ]-phenyl }-propion-
10 amide
| 3—{4-[2—(4-pheny1sulphonamidof—ethyl]-phenyl}-propionic
acid ethyl ester. |
The following Examples show some of the numerous
process variants'Which can be uséd for the synthesis of
15 the compounds according to the invention. However,

they do not represent a limitation of the subject matter

of the invention.

Example 1

4-|2-‘Z-Phenxlethanesulghonamido!-ethzl|-benzoic acid

20 To an ice-cooled solution of 14.3 g. (70 mmole)
4-( 2-aminoethyl )-benzoic acid ethyl ester hydrochloride
in 150 ml. abs. pyridine are added dropwise, in the
course of one hour, while stirring, 16.1 g. (70 mmole)
2-phenylethanésulphochloride. One then removes the

25 cooling bath and stirs for 2 hours at room temperature.
Subsequently, one pours into water and acidifies with

concentrated hydrochloric acid, whereby an oil separates



is then acidified with 2N hydrochloric acid. One evap- orates off-the
nethanol and extracts the remaining 15 aqueous phase several tinmes with
: nethyleﬂe chl oride. The conbi ned net hyl ene chl ori de phases are washed w
er, dried over sodium sul phate and evaporated. One dissolves the
evaporatlon residue in sodi um hydrogen carbonate sol ution and precipitg
out by the addition 20 of 5N hydrochlqyjc acid. The crystals are ‘
filtered off with suction and dried. Thete result 9.3 g. (88% of theory
4-[2- (2- phenyl et hanesul phonam do)-ethyl ]- benzoic acid with the mp. [ERR|
| n anal ogy t her ettt shiQdbti# kakeh up)in ether. One further extracts
4-[ 2- (4-chl orobenzenesul phonam do) - ethyl] benzoic acid ethyl ester from
4- (2- ani noet hyl ) -Gheh AGueons phase several [fimes with 2thegh| durigs dhe

4- chlorobenzenesul chlorgg .ﬂ&ﬁ4§4?ﬂ yleld 84% of theory, and _
the(rjefSrom by - F;éd "sel exa PRSI uph Svdphade anedy fingddxoi c
aci m Q
4t§12I [ 2- §4pchl oropﬁgﬁxjﬁ% %tha @?ylrﬁﬁ(ﬁ@%ﬁ}g s&lsgg'ﬂ"s :Fl:éﬁﬁt‘:afé'f’%aaci d
e ester ro | S
hyd¥och|or|dg an f&%f% ?8?%%&Lnfﬁg uﬁ6ﬁ6°1fo £§r Fg@ain

18.4 g. (73% of theory) 4-[2—(Z-phenylethanesulphon-

- amido)-ethyl ]-benzoic acid ethyl ester with the m.p.

83-86°c.
One maintains a mixture of 12.5 g. (35 mmole)

10  4-[2-(2-phenylethanesulphonamido)-ethyl]-benzoic acid
ethyl ester, 70 ml. 1N aqueous potassium hydroxide
solution and 200 ml. methanol for 2 hours at 35°%c. 1t
is then acidified with 2N hydrochloric acid. One evap-
orates off the methanol and extracts the remaining

15 aqueous phase several times with methylene chloride.
The combined methylene chloride phases are washed with
water, dried over sodium sulphate and evaporated. One
dissolves thé evaporation residue in sodium hydrogen
carbonate solution and precipitates ouf by the addition

20 of 5N hydrochloric acid. The crystalé are filtered off
with suction and dried. There result 9.3 g. (88% of
theory) 4-[2-(2-phenylethanesulphonamido)-ethyl]-
benzoic acid with the m.p. 183-186°cC.

In analogy thereto, one obtains

25 a) 4—[2—(4-chlorobenzenesulphonamido)Qethyl]-benzoic
acid ethyl ester
from 4-(2-aminoethyl)-benzoic acid ethyl ester hydro-



m p. [ERR]. (agqueous ethanol); yield 76% of theory and therefrom by
. hydrolysis 4-{2-[2-(4-chlorophenyl)-ethanesul phonani do] - et hyl } -

phenyl acetic acid 15 mp. [ERR (aqueous ethanol); vyield 67% of theory.
¢y~ 4- {2-[ 2- (4- chl or ophenyl ) - et henesul phonami do] - et hyl } - phenyl aceti ¢ aci d
ethyl ester from 4-(2-am noethyl)-phenyl acetic acid ethyl ester
hydr ochl ori de and 2-(4-ch|orophenyl)-ethﬁgesulpho- chl oride m prs
101- 1020C. (66@6ethano|) yield 70% of theory, and therefrom by hy
4-{2-[2-(4- chlorophen ethenesu honanldo] et hyl henyl aceti c @
mp. [ERR] (aquedtRt cand v¢ qgnqgu%p@ocbigri

4-[ 2- (4- chlorobenzenes omam d -ethyl phenyl - acetic acid ethyl ester

-26- from 4-(2-art t%%ﬂg pq:lenyl‘%t’c%‘r A@-?é ‘HF%/ r3é-ster hydr ochl ori de and
4- chl or obenzenesu hl oride et hyl acetate + ligroin); yield

96% of t heory, ﬁ ‘?’h"e’?"e# nl][’i }Fifg'?‘ﬁx/é*

4-[2- (4- chl Orobenﬁgﬂ&}?& AR Sl IS RAEIN &1 d ] bR o1 d Bla

(ethyl acetate + j?e
5 m.p. 199-201°%.; vyield 91% of theory.

b) 4-{2-[2-(4~chlorophenyl )-ethanesulphonamido]-ethyl }~
phenylacetic acid ethyl ester
from 4-(2-aminoethyl )-phenylacetic aéid ethyl ester
. hydrochloride and 2-(4-chlorophenyl )-ethanesulpho-

10 chloridé
m.p. 69-70°C. (aqueocus ethanol); yield 76% of theory
and therefrom by hydrolysis
4-{2-[ 2-(4-chlorophenyl )-ethanesulphonamido ]-ethyl }-
phenyiacetic acid ' |

15 m.p. 155-156°C. (aqueous ethanol); yield 67% of theory.
¢) 4-{2-[2-(4-chlorophenyl )-ethenesulphonamido]-ethyl }-
phenylacetic acid ethyl ester
from 4-(2-aminoethy1)-phenylacetic acid ethyl ester
hydrochloride and 2-(4~chlorophenyl )-ethanesulpho-

20 chloride
m.p. 101-102°C. (66% ethanol); yield 70% of theory,
and therefrom by hydrolysis '
4-{2—[2-(4-chlorophenyl)sethenegulphonamido]—ethy;}-
phenylacetic acid

25 m.p. 175-176°C. (aqueous ethanol); yield 87% of theory.
d) 4-[2-(4-chlorobenzenesulphonamido)-ethyl ]-phenyl-

acetic acid ethyl ester



of theory. 10 Exanpl e 2
4- ( 2- Met hanesul phonam doet hyl ) -benzoic acid Into a m xture of 150 m . abs.
pyridine, 12.8 g. (92 mmol e) pul veri zed, anhydrous potassi um carbonate and
QY. 25 g. (92 nmmol e) 4-(2-am noet hyl)-benzoic acid 15 ethyl ester

hydr ochl ori de one adds dropwi se at 10 - 150C. 10.6 g. (92 mmol e)

met hanesul phochl ori de. Subse- quently, li4gis stirred for 30 mnutes a
200C., then 5 mnutes at [ERR], thereafter cool ed and poured into ‘ﬁe

water. One acidifies with concentrated hydrochloric 20 qﬁhﬁ1and‘a”' ‘
the precipitat ed Exam4mic-apineeigii ) whenriagetde agid ethxt f/f é

sodi um sul phate, .the nethyl ene chloride phgse is evaporated. .Que thus
obtains 24.8 g. (}Wﬁ%h]t‘ﬂ’é'cﬁ%/)a'lé (é‘ﬁﬂ%ﬁwipg’rﬂcéﬁﬁqﬁﬁ -benzoic -
acid ethyl ester, mnp. 2 By, hydr.al ysi.s of the ester
in anal ogy to Ex3ree %"%?}é:bbf%ﬁ% Q?)Q%tcﬁytet HedrPEHEm7 2-Yr%'eerlﬁéa?§?‘
suIphonanidoethyé%-ng%Qic acid with the mp. 173-1740C. -27- I n anal ogy
t heret o, one obt 41 3 EKKZ-nethanesulphonanidoethyl)-phenylacetic acid

S
et hyl ester fgom4- 1@9’;}9?5@ }gnﬂgﬁl ic acid ethyl ester 5
hydrochloridé{andﬁﬁéﬁﬁanesu P g%%l ri eggﬁgnwless oil; yield 81% of theory

4-[ 2-(4-chlorobenzenesulphonamido)-ethyl ]-phenylacetic

e

acid

m.p. 138-140°c. (ethyl acetate + ligroin); yield 93%
of theory.
10 ' Example 2
4-(2-Methanesulphonamidoethyl)-benzoic acid

Into a mixture of 150 ml. abs. pyridine, 12.8 g.
(92 mmole) pulverised, anhydrous potassium carbonate
and 21.25 g. (92 mmole) 4-(2-aminoethyl )-benzoic acid
15 éthyl ester hydrochloride one adds dropwise at 10 -
15°. 10.6 g. (92 mmole) methanesulphochloride. Subse-
quently, it is stirred for 30 minutes at 20%., then.
5 minutes at 80°c., thereafter cooled and poured into
ice water. One acidifies with concentrated hydrochloric
20 acid and extracts the precipitated substance with
methylene chioride. After drying o§er sodium sulphate,
the methylene chloride phase is evaporated. One thus
~obtains 24.8 g. (98% of theory) 4-(2-methanesulphon-
amidoethyl )-benzoic acid ethyl ester, m.p. 96-99°C.
25 By hydrolysis of the ethyl ester in analogy to
Example 1, one obtains 93% of theory of 4-(2-methane-
sulphonamidoethyl)-benzoic acid with the m.p. 173-174%.



and therefrom by hydrol ysis 4-(2-nmethanesul phonam doet hyl ) - phenyl aceti c.
.acid mp. [ERR] (ethyl acetate + ethanol); yield 79% 10 of theory. b)
2-{4- [ 2- (2- phenyl et hanesul phonani do) - et hyl ] - phenyl } - propionic acid ethyl
ester from 2-(4-(2-am noethyl)-phenyl]-propionic acid ethyl ester ?
hydr ochl ori de and 2- phenyl et hanesul phochl ori de 15 colourless oil;
77% of theory and therefrom by hydrol ysisy-

2-{4-[ 2- (2- phenyl et hanesul phonam do) - et hyl ] - phenyl }- propionic acid

[ERR] (ether + ligroin);. yield 60%o0f theory. 20, .c), -

2;%4[[2-52-ppenyletFanegﬁ¥ _ éﬁﬁhﬁ§%¥ﬁ4%ﬂ'l¥Bﬁeﬁ§r§£n?-nethy!propionifhafid

ethyl ester from - (3= - 23 h | ¢ acid.ethy

ester hydrochlori%g én3%2ﬂ%ﬁ%ﬁ@%@%&é%@@%ﬂ%H%g%gﬁﬁar%h%hggaggggFoﬁF gSS oil,

yield 52% of theogiﬁggngsgggrefronlby hydr ol ysi s
n

2-{4-(2-(2-phenyl et esul phonam do) - et hyl ] - phenyl } - 2-° - 28- '

met hyl propi oni ¢ agirdmman ( 21 Q8 h4a%hy10ehhangt atev@tehkidy behy168% el
theory. d). 3-< 4-{2-[2-(4-chl orophenyl)-et hanesul phonam do] - " et hyl } - phenyl

>-propi oni c asi d hiAybchibelide and methanesulphochloride

o colourless oil; yield 81% of theory
~ and therefrom by hydrolysis

4~ ( 2-methanesulphonamidoethyl )-phenylacetic acid _
m.p. 170-172°. (ethyl acetate + ethanol): yield 79%

10 of theoty. _
b) 2-{4-[2-(2-phenylethane sulphohahu'.do )-ethyl ]-phenyl }-
propionic acid ethyl ester
from 2-[4-(2-aminoethyl )-phenyl]-propionic acid ethyl
ester hydrochloride and 2-pheny1e€hanesulphochloride

15 colourless oil; vyield 77% of theory
and therefrom by hydrolysis
2-{4—[2-(2-phehylethanesulphonamido)-ethyl]-phenYl}—
propionic acid
m.p. 94-97°C. (ether + ligroin); yield 60% of theory.

20 c) 2-{4-[2-(2-phenylethanesulphonamido)-ethyl ]-phenyl}~
z;methylprqpionic acid ethyl ester
from 2-[4-(2-aminoethyl )-phenyl ]-2-methylpropionic acid

~ ethyl éster hydrochloride and 2-phenylethanesulpho-

chloride _

25 colourless oil; yield 52% of theory,
and therefrom by hydrolysis
2-{4—[2-(2-phény1ethanesulphonamido)-ethyl]-bhenyl}-2-



5 from 3-[4-(2-am noet hyl)-phenyl]-propionic acid ethyl ester
. hydrochl oride and 2-(4-chl orophenyl)-ethanesul pho- chloride mp. 70-71 0C
gg%handl); yield 66% of theory, and therefrom by hydrolysis 10 3- _
2- (4- chl or ophenyl ) - et hanesul phonani do] - et hyl } - phenyl >-propi on
m p. 157-1580C. (ethanol + water); yield 76% of theory. e)
3-{4-[2-(4-ch|orobenzenesulphonanido)-eLQFL]-phenyl}- pr opi oni ¢ aci
ester 15 from 3-[4-(2-am noet hyl)-phenyl]-propionic acid ethyl ester
hydr ochl ori de and 4-chl or obenzenesul phochl ori de mp. 61-620C. (ethanol);
yi el d 65% of t heoP§th¥ABreREPBECOAFEY hydrol ysi s,

e e P Lk
£ {3 2 phery! o hgyeasicherant dol gLyt Faoh g CoBEhi ok Efed
2 Phen el abagi S, o pESThas S8 TTcheh 4begey, 0 theretom

acid mp. [ERR]; yi&hd3IP40 po-AiERYthy] )-phenyl ]-propionic acid ethyl

ester hydrochloride and 2-(4-chlorophenyl )-ethanesulpho-
chloride
m.p. 70-71°C. (ethanol); yield 66% of theory,
. and therefrom by hydrolysis
10  3- ¢ 4-{3-[2-(4-chlorophenyl )-ethanesulphonamido ]-ethyl }-
| phenyl > -propionic acid

m.p. 157-158°C. (ethanol + water); yield 76% of theory.
e) 3-{4-[2-(4-chlorobenzenesulphonamido)-ethyl]-phenyl}-
propionic acid ethyl ester |

15 from 3-[4-(2-aminoethyl )-phenyl]-propionic acid ethyl
ester hydfochloride and 4-chloroben2enesulphochloride
m.p. 61-62°C. (ethanol); yield 65% of theory,
and therefrom by hydrolysis
3-{4-[ 2-(4~chlorobenzenesulphonamido)-ethyl ]-phenyl }-

20 propionic acid
m.p. 129-130°. (ethanol + water): vyield 87% of theory.
£f) 4-[2-(2-phenylethanesulphonamido)-ethyl]-cinnamic
acid ethyl ester
from 4-(2-aminoethyl )-cinnamic acid ethyl ester hydro-

25 chloride and 2-phenylethanesulphochloride
m.p. 98-99°C.; vyield 77% of theory,

and thereffom by hydrolysis



g) 4-{2-[2-(4-chl orophenyl)-ethanesul phonam do]-ethyl}- cinnanic acid ethyl
ester p from4-(2-am noethyl)-cinnamc acid ethyl ester hydro- chloride
%Eg 2- (4-chl orophenyl ) - et hanesul phochl oride mp. [ERR] (ethanol + water);
yrel d 63% of theory and therefrom by hydrol ysis -
-{2-[2-(4-chl orophenyl ) - et hanesul phonam do]-ethyl}- 10 ci nnam c¢~acid

4
mp. {ERR] (ethanol + water); yield 94% Qjgtlheory. h)
4-[2-(4-chlorobenzenesulphonanido) ethyl] cinnamc acid ethyl estfer

4- (2- am noet hyl) aplc acid eth ester hydro-_ 15 | ori de axfef

4- chIorobenzenesuﬁbﬂgtﬂ}bP?ﬁ%Y%? XTQFQ&PQQ% )-eghg; oinpapicyreid,

d theref by hyd
Zn[z <ir§h{8?"obérm%m£§i#&£%%rﬁuo) Sé’f?u’;fi‘ﬂ@ﬁrﬁ%rﬁ*&e%@rd mp. [ERR]; yield

ool LheorY. ) A AR PR S LT
and i her of rom by TS 45 Syt nap%f%ﬁtyf‘iﬂf"p%onéﬁhﬁ) Cethyl i nnaii o
acid mp. [ERR (ﬁ&i@fwl(t-éﬂﬁ:%éthﬁf Hinhai¥ ddiP thy1l esthr hydro-
Y chloride and 2-(4-chlorophenyl )-ethanesulphochloride
' m.p. 91-92%%, (ethanol + water); yield 63% of theory
and therefrom by hydfolysis |
. 4-{2-[ 2-(4-chlorophenyl )-ethanesulphonamido]-ethyl }~
10 cinnamic¢ acid .
m.p. 212-213%. (ethanol + water); yield 94% of theory.
h) 4-[2-(4-chlorobenzenesu;phqnaqido)-ethyl]-cinnamic
acid ethyl ester

from 4-(2-aminocethyl )-cinnamic acid ethyl ester hydro-

’
st

15 chloride and 4-chlorobenzenesulphochloride
m.p. 97-98°C. (ethanol); yield 92% of theory,
and therefrom hy hydrolysis
4-[2-(4—chlorobenzenesulphonamido)-ethyl]-cinnamic acid
m.p. 173-175° C.: yield 93% of theory. .

20 i) 4-[2-(1-naphthylsulphonamido)-ethyl]-cinnamic acid
ethyl ester _
from 4-(2-aminoethyl )-cinnamic acid ethyl ester hydro-
chloride and l-naphthylsulphoch;orzde
m.p. 85-86°C. (ethanol); yield.sa% of'theory..

25 and therefrom by hydrolysis
4&[2-(l-naphthylsulphonamido)-ethyl]rcinnamic acid
m.p. 175%c. (ethanol + water): yield 93% of theory.



]) 4-[2-(2-phenyl et henesul phonam do)-ethyl -cinnamc acid ethyl ester from
. 4-(2-am noethyl)-cinnam c acid ethyl ester hydro- chloride and
' phenylethenesulphochlorlde 5 mp. [ERR]; vyield 63%of theory, and
refrom by hydrolysis 4-[2-(2- phenylethenesulphonanldo) et hyl ] -ci nnam ¢
aC|d mp. [ERR]; yield 94% of theory. k)
4-{2-[2-(4-chl orophenyl ) - et henesul phonggbgo) -ethyl}- 10 cinnam d aci df=
ethyl. ester from4-(2-am noethyl)-cinnamc acid ethyl ester hydro- chlor\de
and 2- (4-chl or ophenyl ) -et henesul phochl oride mp. [ERR (ethanol); yield 83%
of theory, and théaeﬂrBRrS?‘E@GPU#9§h§n§QU1Ph°namld°)-ethylT cinnamic
4-{2-[2-(4-chloro L ihenesulphonanldo] ethyl}- cinnamc acid mp.
[ ERR] (ethanol + ePB9EBY% of theory. Exanple 3 4-]

2- (4- Tol uenesul nan1 et | agcetic,ac a sol ution
o126 o (60 mBPeR %—i -aw?fﬂ%eeﬁifﬂ%?lﬁﬂ'eﬂwaesﬁ otivh estgF Byige-

hyd hl ori de i t [ERR 5
mnutes a i xt LPe&%?%dsaQﬁd BEhEnP Lo S SR EROBRIORRA8) o1 de and 50

n . ridine, gall t 0 9 25 r and t hen keeps for 45
ninu?gslal [E%Fq.ﬁ%ge Qogsggﬁeﬁtfy v%gggg eggfnéggég%hun1to hal f Ehe

vol une, pours i ntgnaetRéreffomChyl hy@So¥ &fshydrochloric

N

4-[ 2-(2-phenylethenesulphonamido)-ethyl ]-cinnamic acid

m.p. 190-191°c.: yield 94% of theory.
k) 4-{2-[2-(4-chlorophenyl )-ethenesulphonamido)-ethyl}-
10 cinnamid acid ethyl ester
from 4-(2-aminoethyl)-cinnamic acid ethyl ester hydro-
chloride and 2-(4-chlorophenyl )-ethenesulphochloride
m.p. 131-132%. (ethanol): yield 83% of theory,
and-therefrcm by hydrolysis
15  4-{2-[2-(4-chlorophenyl )-ethenesulphonamido]-ethyl}-
cinnamic acid
m.p. 211-212°C. (ethanol + water): yield 78% of theory.
| Example 3
4-| 2-(4-Toluenesulphonamido)-ethyl |-phenylacetic acid
20 To a solution of 14.6 g. (60 mmole) 4—(2-aﬁino—
ethyl )-phenylacetic acid ethyl ester hydrochloride in
120 ml. abs. pyridine one adda dropwise at 0 - 10%. in.
5 minutes a mixture of 12.0 g. (63 mmole) 4-toluene-
sulphochloride and 50 ml. pyridine, allows to come to
25 room temperature and then keeps for 45 minutes at 60°c.
One subsequently evaporates in a vacuum to half the

volume, pours into water and acidifies with hydrochloric



-31- aciid. The precipitates viscous mass is taken up in ethyl
t he sqjution dried over sodi um sul phate.
frecrxstallises the residue froma mxture of ethyl acetate and ligroin

Ore t'hus obtains 18.0 g. (82% of theory) 4-[2-(4-

t ol uenesul phonam do) - et hyl ] - phenyl acetic acid ethyl. ester with th
[ERR]. To a solution of 13.3 g. (37 mmlgy_4-[2-(4-

t ol uenesul phonam do) - et hyl ] - phenyl acetic acid ethyl 10 ester in 220 .
et hanol one adds dropwi se 110 m_. 1N aqueous potassiun1h¥droxide sol ution

and subsequent | yagifeepTheoprecipitates yiscoyg masshise

distilled off

in a vacuum and t he agueous Ehase extracted with ether.

Addi tion of 55 nPth¥y ﬁﬁ&FeEﬁ|BPﬁctﬁe solu

aken| upsipnen

acetate and
One evaporates in a vacuum and

oY

#onedyietd ovRE 8eBLM Mt i on of a

| our | i pi which is filtered off with sucti d ,
acrystal i Sod | PULPRSRER: PBeoPVBPRERERELEY: B XAGSIRGPBSooTEPEaLbigeg

(88% of theory)
the mp. [ERR

4-12-(2-phen
4-(2- am noet

Spbesbiabihuene PReRRELAC)e SUBVL]SERERULOGR £1dtbtn

n

By ORE LR SBERB 18 0Vl VRBATLE ERpSrTbhET O

W th

2 phenyl et henesukBAEHEGLA ffioRami aB) RethF T phehY3a8b tc"aLER) otnyield 66%

\of theory,

and there

10

15

20

25

rom
ester with the m.p. 113 -~ 115%%.

. To a solution of 13.3 g. (37 mmole) 4-[2-(4-
toluenesulphonamido)-ethyl ]-phenylacetic acid ethyl
ester i 220 ml. ethanol one adds dropwise 110 ml. 1N
agqueous potassium hydroxide solution and subsequently
keeps for 2 hours at 35 - 4o°c. The ethanol is then

distilled off in a vacuum and the agqueous phase

extracted with ether. Addition of 55 ml. 2N hydrochloric

acid leads to the separation of a colourless precipitate

which is filtered off with suction and recrystallised

from a mixture of ethyl acetate and ligroin. Yield

10.8 g. (88% of theory) 4-[2-(4-toluenesulphonamido)-

ethyl ]-phenylacetic acid with the m.p. 141 - 143°c.
In analogy thereto, one obtains

a) 4-[2-(2-phenylethenesulphonamido)-ethyl]-benzoic

acid ethyl ester

from 4-(2-aminoethyl)-benzoic acid ethyl ester hydro-

chloride and 2-phenylethenesﬁlphochloride

m.p. 59-61°C. (ethanol + water); yield 66% of theory,

and therefrom by hydrolysis

4-[ 2-(2-phenylethenesulphonamido)-ethyl]-benzoic acid



4-[2-(2-phenyl et henesul phonam do) - et hyl ] - benzoi c aci d -32- mp. [ERR
(et hyl _acetate); yield 81% of theory. b)

-[ 2- ?- phenyl et hanesul phonani do) - et hyl ] - phenyl - acetic acid ethyl eater 5
f m 4- (2-am noet hyl ) - phenyl acetic acid ethyl eater hydrochloride and -
2- phenyl et hanesul phochl ori de colourless oil; yield 61%of theory, and -

t herefrom by hydrol ysis _

4-[ 2- ( 2- phenyl et hanesul phonani do) - et hyl? phenylacet ic 10 acid ' mp.

1520C. (ethyl acetate); _yi eI d 69%of t heor

4-[ 2- (2- phenyl et HrRsul ami HOY -@+ nie bﬁéﬁ#%)c acteld 8% alter from
4- ( 2- am noet hyl ) - ghenyl acet | c acid et hyI ester 15 hydr ochl ori de and

2- phenyl et henesul vride colourless oil; yield 78% of theory, and

A BT B P B T I e
%4?4C[ 2( ((achzzllhI or %en‘gleér:eés%ﬁ)%é@% %té'ghsll;/o BLewFfrypr g?)i onic acid ethyl
ester f rom 3-4 4- @r&ﬁ”@%-%:)n&gwi—ﬂﬂé}ﬂ}ﬂgéﬁ?&iﬁi% ihyl ester
" hydrochloride and 2-phenylethanesulphoch_loride
colourless oil; yield 61% of theory,
and therefrom by hydrolysis _
. 4-[ 2-( 2-phenylethanesulphonamido)-ethyl ]-phenylacetic
10 acid ’
m.p. 150 - 152°%. (ethyl acetate); vyield 69% of theory.
c) 4-[2-(2-phenylethane sulphonui:";:io }-ethyl ]-phenylacetic
acid ethyl ester _
from 4_-(2-aminoethyl‘)-ph_enylacet';ic ac_':id ethyl ester
15 hydrochloride and 2-phenylethenesulphochloride
| colourless oii: yield 78% of ﬁheory.
and therefrom by h’ydrolirsis _ _
4-[ 2-( 2-phenylethenesulphonamido)-ethyl ]-phenylacetic
acid 3
20 m.p. 146 - 149°. (ethyl acetate + li'groin)_; yiéld 81%
of theory.
d) 3-{4-[2-(2-chlorobenzenesulphgnamido)-ethyl ]~phenyl}~
propionic acid ethyl ester “ ' o
from 3-[4-( Z-amino'ethx-rl )-phenyl]-propionic acid -et;hyl
25 ester hydrochlbridé and 2-chlorobenzenesu1pho¢ﬁ;oride
ﬁx-.p. 57 - 60°C.: vield 94% of theory, | |

and therefrom by hydrolysis



25  ester. hydrochl ori de and 2-chl or obenzenesul phochl oride mp. [ERR];

. yield 94% of theory, and therefrom by hydrol ysis - 33-

- 4- [? (2-chl or obenzenesul phonamni do) - et hyl ] - phenyl }- propionic acid mp.
Rl (ethyl acetate + ligroin); yield 82% of theory. 5 e) 3- -

{4-[ 2-(3-nmet hoxybenzenesul phonam do) - ethyl] phenyl } - propi oni ¢ acid efH

eater from 3-[4-(2-am noet hyl)-phenyl ] - jonic acid ethyl ester

hydr ochl ori de and 3- nethoxybenzenesulphoch oride colourless oil; yi &

of theory, 10 and th refron1by hydr ol ysi s

3-{ 4-[ 2- ( 3- met hoxyAd mz%xqﬂalphgwda)-@tamldnmemﬂc}m p.

[ERR] (triturated with ether) i el d 65% of theory. 15

3-{4-[2-(3-trifl uBORPIORLD éﬁ?é%esulphonanldo) ethyl] phenyl} propi oni c

acid ethyl eater from 4- 8, o phe I oni,c ,acid.e I

ester hydrochl ori &P ani# ﬁﬁ% (S'Jr] ﬁﬁ%lb ﬂ'g rofndei q&t fé%y

colourless oil; Q?% heory, and therefron1by hydrol ysi s

3-{4-[2-(3- trifludy met hylT benZénesul phonani do) - et hyl ] -

5 e) 3-{4-[2-(3-methoxybenzenesulphonamido)-ethyl]-

phenyl }-propionic acid ethyl ester
from 3-[4-(2-aminoethyl)-phenyl ]J~propionic acid ethyl
ester hydrochloride and 3-methoxybenzenesulphochloride
. colourless oil; yield 92% of theory,

10 and thetefrom by hydrolysis
3-{4-[ 2-(3-methoxybenzenesulphonamido )-ethyl ]-phenyl }-
propionic acid
m.p. 100 - 103%. (triturated.with ether); yield 65%
of theory. - |

15 £) 3-{4-[2-(3-trifluoromethylbenzenesulphonamido)-
ethyl ]-phenyl }-propionic acid ethyl ester
from 3-[4-(2-aminoethyl )-phenyl]-propionic acid ethyl
ester hydrochloride and 3-trifluoromethylbenzenesulpho-
chloride

20 colourless oil; yield 99% of théory.
and therefrom by hydrolysis
3-{4-[2-(3~-trifluoromethylbenzenesulphonamido)-ethyl]-
phenoxy }-propionic acid '
m.p. 119 - 121%%. (toluene): 'yield 74% of theory.

25 g) 3- < 4-{2-[2-(4-chlorophenyl )-ethenesulphonamido]-
ethyl }-phenyl ) -propionic acid ethyl ester
from 3-[4-(2-aminoethy1)-phenyl]-propionic acid ethyl



phenoxy}.-propionic acid mp. [ERR] (toluene); yield 74% of theory. 25 gQ)
. 3- <4-{2-[2-(4-chlorophenyl)-ethenesul phonam do] - ethyl}-phenyl >-propionic
cid ethyl ester from 3-[4-(2-am noethyl)-phenyl]-propioni.c acid et

~34- ester hydrochloride and 2-(4-chl orophenyl)-ethene- sul phonyl X1 de
mp. [ERR] (ethyl acetate + ligroin); yield 86%of theory, 5 agd :
therefrom by hydrolysis 3-< ~34-. “
4-{2-[2-(4-chl orophenyl) - et henesul phonani do] -ethyl }- phenyl > -prepidnic

acid mp. [ERR] (ethyl acetate + net hanolng; ield 73% of theory. 10

' Exanpl e 4 4-[ 2- (e8¥ex hydeeckieside and ﬂb;/e@hmtqpm)-a%@t%eaci d One
heats a m xture of 11.0’%.- é51 npol e) 4-(2- am noet hyl) - phenyl acetic acid
hydr ochl ori de, 8.Salkphon RErif®| e) pot assi um carbonate and 200 ni .

water to 800C. and, at_ihis ienpeyature, adds thereto 9. 5 g. (49 ) |
" 4-11 uor obenzenes ot ot i YR . CH a"e}f’ﬂjc dicetate & [ligroimby f‘éﬁemher 2
hours at 800C., t ng_i:ool ed and brought to pH 2 by neans of 2N hydrochloric
20 acid. One fT1tetCHF with suction the precipitated '
- 5 and therefrom by hydrolysis
U 3- < 4-{2-[ 2~ (4-chlorophenyl )-ethenesulphonamido ]-ethyl }~
phenyl > -propionic acid

m.p. 165°. (ethyl acetate + methanol); yield 73% of

. ' theory.
10 ' Example 4
4-[2-( 4-Fluorobenzenesulphonamido )-ethyl I-Qhenxlacetic

acid
One heats a mixture of 11.0 g. (51 mmole) 4-(2-
aminoethyl )-phenylacetic acid hydrochloride, 8.3 g.. |
15 (60 mmole) potassium carbonate and 200 ml. water to
80°%c. and, at this temperature, adds thereto 9.5 g.
(49 mmole) 4-fluorobenzenesulphochloride. Théreafter,
it is maintained for a further 2 hours at 80°C., then
" cooled and brought to pH 2 by means of 2N hydrochloric
20 acid. One filters off with suction the precipitated
deposit, dries.it and recrystallises it from 66%
ethanol. One obtains 10.2 g. (62% of theory) 4-[2-(4-
fluorobenzenesulphonamido)-ethyl]-phenylacetic acid
with the m.p. 121 - 122%.
25 In analogy thereto, one obtains
a) 3-[4-(2-benzenesulphonamidoethyl )-phenyl ]-propionic

acid



deposit,, dries it and recrystallises it from 66% et hanol .

g. (62% of theory) 4-[2-(4- fluorobenzenesul phonan do )-ethyl]-phenylagetic
cid mnth the mp. [ERR]. 25 I'n anal ogy thereto, one obtain
4-12- benzenesul phonamni doet hyl ) - phenyl ] - propi oni ¢ acid from

3 [ 4- (2-am noet hyl ) - phenyl ] - propi oni c acid hydro- chloride and

benzenesul phochloride mp. [ERR] (ethylssgacetate + ligroin); yield 63

theory. 5 b) 4-(2-benzenesul phonani doethyl)-benzoic acid from

4- ( 2-

am noet hyl ) -

[ ERR] (aqueous e

4- 2-
4-( 2-

" (4- met hoxy
am noet hyl)

4- met hoxybenzene

15
4- ( 2-
m p.

eshwl)-phenyi]-prepionic acid hydro-

bﬁgzegg@ygﬁgﬁqanldo%-eﬁh&l] ben20|c acid from
T304, RN 5 L AR

g*l@ﬁggrg aci d hydrochl ori de and benzenesul phochl ori de

0|n + i sopropanol ); yield 92%
b) 4-(2-benzenesulphonamidoethyl)-benzoic acid

from 4-(2-aminoethyl)-benzoic acid hydrochloride and
benzenesulphochloride

m.p. 144.5 - 145°C, (aqueous ethanol); yield 74% of
theory. _
¢) 4-[2+(4-methoxybenzenesulphonamido)-ethyl ]-benzoic
acid _ |
from 4-(2-aminoethyl)-benzoic acid hydrochloride and
4-methoxybenzenesulphochloride |

m.p. 177 - 178°%. (aqueous etnanbl): yield 68% of
theory.

d) 4-(2-benzenesulphonamidoethyl )-phenylacetic acid
from 4-(2-aminoethyl)-phenylacetic acid hydrochloride

- and benzenesulphochloride

t heory. d)
am noet hyl ) g
[ERR] (ligr
5
10
15
20
25

m.p. 127 - 128%. (ligroin + isopropanol); yield 92%
of theory. |

e) 4-[2—(4-methoxybenzenesulphonamido)—ethyl]-phenyl-'
acetic acid

from 4—(2-aminoethy1);phenylaqetic acid hydrochloride
and 4-methoxybenzenesulphochloride

m.p. 160 - 162°. (aqneous ethanol); vyield 72% ofl

theory.

One obtains 10.2

en20| aC|d édrochlorlde and benzenesulphochlorlde m p.



20 of theory. e) 4-[2-(4-methoxybenzenesul phonani do) -ethyl]-phenyl -

. acetic acid from 4-(2-am noet hyl)-phenyl acetic acid hydrochl ori de and

" 4- met hexybenzenesul phochl ori de 25 m p. [ERR] (aqueous ethanol); vyield
¥2% of theory. -36- f) 4-[2-(4-acetyl benzenesul phonam de) - et hyl ]
acetic acid from4-(2-am noet hyl)-phenyl acetic acid hydrochl ori de
4-acetyl benzenesul phochloride.5 mp. [§RR] (aqueous ethanol): vyifel
of theory. g) 4-[2-(2-naphthal enesul phonam do) - et hyl ] - phenyl aceti

from 4-(2-am noet hyl ) -phenyl aceti ¢ aci d hydraochl orjde 10 d
o apht hal enesul thb LAt (i SHeEy Thegene S RHRRAR IS I SEh LR
theory. h) 4- ( 2-benzenesul phonam doet hyl)-cinnam ¢ acid from
4-(2-aninoethyl)-?ﬁ?ﬁkﬁﬁ?? i d hydrochl oride and 15 benzenesul phochl ori de
mp. [ERR] (aque thanol ) . vield A3%of fheory. i) . .
4- (3- benzenesul p%ﬁ%’?ﬁ%gﬁoﬁﬁ%&e}éﬂ@j é’ohae&’} scétic Qc"d, hydrochloride

' and 4-acetylbenzenesulphochloride

5 m.p. 193 - 194°C. (agueous ethanol); yield 82% of

theory. |

g) 4-[2-(2-naphthalenesulphonamido )-elthyl ]-phenylacetic

acid _ _

from 4-(2-aminoethyl )-phenylacetic acid hydrochloride'
10 and 2-naphthalenesulphochloride

m.p. 135 -~ 136%c. (aqueous ethanol); yield 68% of

theory.

h) 4-(2-benzenesulphonamidoethyl )-cinnamic acid

from 4—(2-aminoethy1)-éinnamic acid hydrochloride and
15 ©Dbenzenesulphochloride

m.p. 164 - 166°C. (aqueous ethanol); yield 73% of

theory.

i) 4-(3-benzenesulphonamidopropyl)-benzoic acid

from 4-(3;aminopiopyl)-benzoic acid hydrochloride and
20 benzenesulphochloride

m.p. 207.5 - 209°c. (acetone + water); yield 63% of

theory.

j) 4-(3-bénzenesﬁlphonamidopropyl)Aphenylacetic acid

from 4-(3-aminopropyl )-phenylacetic acid hydrochloride
25 and benzenesulphochloride

m.p. 128 - 129°%. (ethyl acetate + ligroin); yield 84%

of theory.



from 4-(3-am nopropyl )-benzoic acid hydrochl ori de and 20 benzene sul phochl o
ride mp. 207.5 - 209 C. (acetone + water): yield 63%of theory. j) '
4- ( 3- Benzenesul phonani dopropyl ) -phenyl acetic acid from
(3-"am nopr opyl ) - phenyl aceti ¢ aci d hydrochl ori de 25 and

benzenesul phochl oride mp. [ERR] (ethyl acetate + ligroin); yield g4
t heory. -37- k) 2-[4-(2-benzenesul phgpam doet hyl ) - phenyl | - 2- et
‘propionic acid from 2-[4-(2-am noet hyl)-phenyl ]-2-nmet hyl propionic
hydr ochl ori de and benzenesul phochl oride 5 n1p.ﬁ£ERR] getgxa cet
yi el d 80% of t heldy 2-1¥-42-benzegesulphonamd doetbyd) pRBRDN: 5?-‘@?
phenyl acetic acid from 3-[ 4-(2-am noet hyl ) -phenyl]-acetic acid hydro-
chloride and 2, 5P¥PPAPBAGH@FEEhesul phochl oride 10 mp. [ERR] (aqueous

(2" benzbnesul phof EARIGeL AT P- AR ER) 7 Phenyd Ja2rpathylpropionic
4- [ 4- (2-ani noet hﬁggﬁg@ggkyggﬂ%g@@ %Mh&aﬁgﬁgp@bﬁa@e and

benzenesul phochl (aqueous e yireld 67% of
t heory. 5 m.p. 86 - 88°C. (ethyl acetate); yield 80% of theory.

. 1) 4—[2—(2,S-dichlorobenzenesulphonamido)-ethyl]-
~ - phenylacetic acid
from 3-[4-(Z-Aminoethyl)-phenyl]-acetic acid hydro-~
chlofide and 2,5-dichlorobenzenesulphochloride
10 m.p. 163 - 164°c. (aqueous ethanol); yield 65% of
theory.
m) 4-[4-(2-benzenesulphonamidoethyl )-phenyl J-butyric
acid .
from 4-[4-(2—aminoethy1)-phényl]—hutyric acid hydro- .
15 chloride and benzenesulphochloride : }
m.p. 70 - 71°%. (aqueous ethanol): yield 61% of theory.
n) 2-[4—(2—henzeneéulphonamidoethyl)-phenyl]-prqpionic
acid _ _
£from 2-[4—(2-aminoethy1)fphenyl]fprqpionicjaqid_hydro-
20 chloride and benzenesulphochldride | .
m.p. (sodium salt) 236 - 2399c.: yvield 83% of theory.
o) 3-[4-(2-‘benzenesu1phonam1doethy1)-phenylj-z'-_-methyl- ,
propionic acid | N
- from 3—[4—(2-aminoeth§1)ephenylj-2—mgthy1pﬁ§pionic acid
25 hydrocﬁloride and Senzenesulphochloride o _”" '_
m.p. 113 - 115°C. (ethyl acetate +'ligfoiﬁ)} @§ield 85%' 1"

of theory.



n) 2-[4-.2-benzenesul phonam doet hyl ) -phenyl]-propionic acid from2-[4 :
(2-am poet hyl ) - phenyl ] - propi onic acid hydro- 20 chl ori de and o
gEernesulphochloride mp. (sodiumsalt) [ERR]; yield 83% of theory.

~{ 4- ( 2- benzenesul phonam doet hyl ) - phenyl ] - 2- met hyl - propionic acid fr

3-[4- (2-am noethyl)-phenyl]-2-methyl propionic acid 25 hydr ochl ori de
benzenesul phochl oride mp. [ERR] (ethylagcetate + ligroin); vyield 850

t heory. -38- p) 4-(2-benzenesul phonam doet hyl ) - a- net hyl ci nnam ¢ aci d

from 4-(2-am noethyl); R] - net h i nnanj ¢_agi ydrochl ori de and .
benzenesulphochIBpi%@(%gﬁ%Af?¥$f¥i %$ﬁ£%§@%€b§i$%ﬂﬁ$9£E§iciﬂnamlc acid .
4-[2- (2-napht hyl sul bhpnagi - | J5clnnam cJ . .
4-(2- am noet hyl )f}c!?'ﬁ n‘g'nfg‘ ' %@‘%’%g%%%lﬁ‘#gp%ﬁa‘g#%% ﬁﬁw sltx%ﬂ%%}h*%ﬂ%ee
mp. 192 - 1930  yield 96% of theory. 10
Exanpl e 5 4-[2-5%?%& y é%%%%@%%?%ﬁ%%%ﬁ%do)-ethyL]-phenylacetic acid To a
m xture of 10.4 g.n(30DsDI £48% ( 2- DP{E LA C6 208 U N oet hyl ) - phenyl aceti ¢
acid ethyl eater (pre- _
5 q) 4-[2-(2-naphthylsulphonamido)-ethyl ]-cinnamic acid

from 4-(2-aminoethyl )-cinnamic acid hydrochloride and

2-naphthylsulphochloride

m.p. 192 - 193°c. (ethanol + water): yield 96% of

theory.
10 ' Bxample 5

4-|2-‘NhMethxlbenzenesulghonamido!—ethzlI-Ehenzlacetic

acid
To a mixture of 10.4 g. (36 mmole) 4-(2-benzene-
sulphonamidoethyl )-phenylacetic acid ethyl ester (pre-
15 pared by esterification of the acid according to
Example 4 d with ethanol; m.p. 58 - 60°C.), 60 ml.
hexamethylphosphoric acid triamide and 60 ml. abs.
‘toluene one adds 0.72 g. (30 mmole) sodium hydride (as
mineral oil suspension) and subsequently stirs for 2
20 hours at 80°C. It is then cooled, mixed with a mixture
of 12.8 g. (90 mmole) methyl iodide and 12 ml. hexa-
methylphosphoric acid triamide, stirred for 15 minutes
at 20°%. and then kept for 3 hours at 80°C. After
cooling, one pours on tb ice, brings to pH 3 by meahs
25 of hydrochloric acid and extracts several times by means
of toluene. The toluene phase is evaporated, the

evaporation residue chromatograﬁhed by means of silica



15 pared by esterification of the acid according to Exanple 4 d with
ethanol; mp. [ERR]), 60 m. hexanethyl phosphoric acid triam de and 6041 "\
ggz. t ol uene one adds 0.72 g. (30 mmol e) sodi um hydri de (as m neral ’

e )

nsion) and subsequently stirs for 2 20 hours at 800C. It is tf
cooled, mxed with a mxture of 12.8 g. (90 mmol e) nethyl iodide and )\
~hexa- nethyl phosphoric acid triamde, _sfgrred for 15 mnutes at [ERR] anc

then kept for 3 hours at [ERR]. After cooling, one pours on to ice, brings
to pH 3 by neans 25 of hydrochloric acid _and extracts seyeral tinmes by

means of tol uenegeHfEoleREne ON% ORLS1AR Sorlaad (47He Ofy FRGPTHoRATES| due
| 5'2';3}0”2} Og;,gg:@;j %lgfiak%s-m%ftﬁh%e%azenesh Phohamiad ) ethy1 T pndhyadaeict ¢

4-1 2- (N-net hyl benzenes onan.do).-.et hyl 1 -phenyl acet i.¢.aci t vl r as

col ourl ess oi l waf:ﬂ‘%teﬁwg'f F}crpte?rv@sl Taes z@ﬁﬁfzoii%"@&h %_h% %et"%ac‘li?'om this

one obtains by hydralysi2® by of 1N potassium hydroxide solution in

et hanol : 4-[2-(h§%% y?ﬁbnze%ggﬁﬁ%ﬁonanido)-ethyl]-phenylacetic acid mp.

[ERR] (ethyl sacetate); ppioal nG3V0Re LRRAGH hydrolysi: eans of
Exanpl e 6 A—(2-Benzenesu|phonanidoethyl)}pﬁéﬁgiagébeygéde¥omén | ce-cool ed

;njxture of 52.3 gN potdsHhf) hydroxide solution in ethanol:
~ 4-[2—(N;methylbenzenesulphonamido)-ethyl]-phenyiacetic--
acid
m.p. 159 - 160°C. (ethyl acetate); yield 63% of theory. .
0 Exemple 6
A-(2-Benzenesulphonamidoethyl )-phenylacetic acid

To an ice-cooled mixture of 52.3 g. (0.2 mole)

N-( 2-phenylethyl )-benzenesulphonamide, 80 ml. 1,1,2,2-

tetrachloroethane and 40.8 g. (0.52 mole) acetyl chioride
15 are added portionwise, with stirring, 88 g. (0.664 mole)

aluminium trichloride. The addition is finished after

1.5 hours. One leaves the reaction mixture for 45-

minutes at 0°C. and then gradually heats to 80°c.

After 1.5 hours, one pours on to ice and separates off
20 the organic phase. The agueous portion is extracted

with methylene chloride, the combingd organic phases

dried over sodium sulphate and evaporated. The residue

is heated to reflux temperature, while stirring, with

1 litre 2N aqueous sodium hydroxide solution. After .
25 cooling, one extracts with methylene chloride, dries

the organic phase over sodium sulphate and evaporates.

One triturates the residue with ether and filters off



N- ( 2- phenyl et hyl ) - benzenesul phonam de, 80 ml. 1,1,2,2- tetrachl oroethane
.and 40.8 g. (0.52 nole) acetyl chloride 15 are added portionw se, w th
tirring, 88 g. (0.664 mole) alumniumtrichloride. The addition is
+ni shed after 1.5 hours. One | eaves the reaction mixture for 45 m ng
[ERR] and then gradually heats to [ERR]. After 1.5 hours, one pours
I ce and separates off 20 t he organi c-48lkase. The aqueous portion
extracted with nmethyl ene chloride, the conbined organi c phases dri ed

sodi um sul phat e 33 U3 et tF SdATSHI® iche Pl 3151

: 5
tenperature, while stirring, wth 1 litre 2N aqueous sodlun1h$§réxﬁgé

solution. After ZF ¢ )N Q- (PLDerelendishd phi - @note €S
t he organi ¢ phase over sodi um sul phate and evaporates. "One triturates the
residue wth ethgn;aan@lJ4335de -40- the crystals with suction. One
obtains 31.3 g. (52% of theory)

4- (2- benzenesul phonam @oatiktureaedt onlaerQnd 31 MmnolleBRA-( 2Abengemes of 9.4
g. (31 mmvol e) 4-(2-benzene- 5 sul phonam doet hyl)-acet ophenone, 1.6 g. (50
mol e) sul ph&r amchlphomamidkethyli)racetophenons, 1hi6l g.st(i50r mmgplef)or 19
hours to 1350C. After cooling, the reaction m xture i's poured into water
and the aqueous Fwdphury@ndci28dmii.t morphiplicec arel beated,Owhideshes 10

\the nethyl ene chloride phase with 1N hydrochl @i c acid,
. stirring, for 19 hours to 135°C., After cooling, the

reaction mixture is poured into water and the aqueous
pﬁase extracted with methylene‘chloride. One washes
10 the methylene chloride phase with 1N'h§drochloric acid,
dries it over sodium sulphate and evaporates. The
evaporation residue is taken up in 100 ml. 1N aqueous
sodium hydroxide solution and the solution heated to
the boiling température for 2 hours. One extracts the
15 cooled reaction mixture with ethyl acetate and, by the
addition of hydrochloric acid, precipitates from the
aqueous phase the 4-(2-benzenesulphonamidoethyl )-
phenylacetic acid which, in all physical properties,
is identical to the substances mentioned under Example
20 4 4; vyield 56% Af theory.

Example 7
A—(2-Benzenesulphonamiddethx;)-benzoic acid

One dissolves 11.0 g. (0.28 mole) caustic soda
in 90 ml. water, adds 66 ml. dioxan'thefeto and mixes
25 the mixture dropwise, while stirring, with 16 g. (0.1 -
mole) bromine. One then cools in an ice-~bath with

furthér stirring and adds thereto 10 g. (0.033 mole)



dries it_over sodium sul phate and evaporates. The evaporation residue is

taken up in 100 m . 1N aqueous sodi um hydroxide solution and the sol ution
heated to the boiling tenperature for 2 hours. One extracts the 15 '
reaction mxture with ethyl acetate and, by the addi'tion of hydroc
acid, precipitates fromthe aqueous phase the 4
4- (2- benzenesul phonani doet hyl ) - phenyl acetgjc acid which, in all phys
properties, is identical to the substances nmentioned under Exanpl e \20

.d; yield 56% of theory. Exanple 7 .
[ERR]-(2-Benzene§m(&&éﬁﬂﬁQﬁﬁﬂﬂ%ﬂhPﬂﬁﬂ%QQQ§h§3ﬁdaeﬁ§°EP§§@Pﬁes afterg. (0.28

The i xture dropd BEuRR e SRR ILn aeito1s PEBCIBISPEPcoPUR FY. One
h ool s i hce- . i.th { tirri .and adds _th Q

{henago0l ooy o ehse il Bl oSl aiand pedo neteleriOads
hours, the Carbo?&b@ﬁg b@u@§ b&'%@h@%h%%&n%yeiBf ?ngigﬁgfg%PgPﬁ¥)8_2

hydr ochl ori ¢ aci ecrystallises from aqgueous et Aan
g. (81% of tlgeor W (3-behzbhe i hqQ &b i {,d which
in all physical préperties,e?§&?§g§t|cgpgﬁgg?ﬁeségﬁé%gnggiﬁeﬁygghéd%gnder

.\Eiamol e 4 b. ExagphepBysical properties, is identical to the substance

mentioned under Example 4 b.

Example 8
. 4—‘2-Benzenesulghonamidoethzl)-Ehenxlacetic acid (4-
10 ’ methylpiperazide)

One heats a mixture of 16.0 g. (0.05 mole) 4-(2-
benzenesulphonamidoethyl )-phenylacetic acid, 100 ml.
benzene and 17.9 g. (0.15 mole) thionyl chloride for
5 hours to réflux temperature. Benzene and excess

15 thionyl chloride are then distilled off in a vacuum.
Crude yield: quantitative. After recrystallisation
from toluene, one obtains 14.9 g. (88% of theory) 4-(2-
benzenesulphonamidoethyl )-phenylacetyl chloride; 'm.p.
82°%. (decomp. ).

20 To an ice-cooled solution of 3.0 g. (30 mmole)
N;methylpiperazine and 100 ml. abs. pyridine are added
portionwise in the course of an hour, while stirring,
10.1 g. (30 mmole) 4-(2-benzenegulphonamidoethyl)-
phenylacetyl chloride. Subsequently, one allows the

25 temperature to come to 2o°c.. heats to 90%. for 5
hours, cools and pours into about 500 ml. ice water.

The mixture is éxtracted with methylene chloride and



4- (2- Benzenesul phonam doet hyl ) - phenyl acetic acid (4- 10
; methyl pi perazi de) one heats a mxture of 16.0 g. (0.05 nole) 4-(2-
enzenesul phonanm doet hyl ) - phenyl acetic acid, 100 m . benzene and 17,9y
715 nol e) thionyl chloride for 5 hours to reflux tenperature. Be
excess 15 thionyl chloride are then distilled off in a vacuum Cr\s
yield: quantitative. After recrystalllsatlgn fromtoluene, one obtairT
g. (88% of theory) 4 (2 benzenesulphonan1 oet hyl ) - phenyl acetyl chl ori de;
m p. [ERR] (deconp.) an ice-cooled solution of 3.0 g. (30
ol e) N-nethy|p.ﬁbPaEPEBY&ﬁaelGblﬁrld&bphasyu|afﬁeraﬂéyauQeevgsrspdmumse
in the course of an while stirring

h
4-(2-benzenesu|phEH&RﬁG&Eﬁh?V?Poﬁﬁ§ﬂ9Pa09P?ltEKFBrPEetthgﬁfﬁ?Eﬁtg9h one
| he 25 t or our s
gooﬁgsa;depours |§g§g éﬂ?eg%gcﬁgggPﬁgsmggﬁrhyhﬁgcﬁ}?Fbaﬁ V%tﬁ??FBEEQﬁlmnth
hyl hl d ter dryin
gszrysggfuﬁ1sﬁ[bh§¥39889586%ate598 L?éﬁgggﬁ§r¥§ga£§§$ﬁg °?n Efer a%d °
precipi tates ghe gydoash oaheeoﬁt{,*ﬂnsta?ﬁggéi gga%ogﬁgea%ég& g gplter

recrystallisation fromb et hano one o eory)

\f/(Z benzenesul ppenaehdstl pibhaRi&8stRG LY phehyTabde B f¥la (4-methyl-

piperazide) hydrochloride; m.p. 168°c.
Exanmple 9

. 4~|2-(4-szro§¥2henxlsulghonamidol-ethzll—ghenzlacetic
10 ‘ | acid

One mixes a mixture of 8.75 g. (36 mmole) 4-(2-
aminoethyl )-phenylacetic acid ethyl ester and 90 ml..
methylene chloride with 7.3 g. (72 mmole) triethylamine
and firsf stirs the mixture for 1 hour at room temper-

15 ature. One then cools in an iqe-bath and slowly adds
dropwise thereto a solution of 9.5 g. (36 mmole) 4-
ethoxycarbonyloxybenzenesulphochloride in 10 ml.
methylene chloride. The reaction mixture is left for
1 hour.at 0°C., then for 3 hours at room temperature.

20 Subsequently, one washes the organic phase with diluté
hydrochloric acid and water, dries and evaporates.

As residue, one obtains 15.0 g. (96% of theory)
4—[2-(4—ethoxycarhonyloxyphenylsulphbnamido)-ethyl]-
phenylacetic aéid ethyl ester, colourless oil.

25 14.8 d. (34 mmolé).of the crude ester are heated
to reflux temperature with 100 ml. 2N agueous sodium

hydroxide solution. After cooling, one clarifies the



pi perazi de) hydrochloride; mp. [ERR]. Exanple 9
;. 4-[2- (4- Hydr oxyphenyl sul phonam do) - et hyl | - phenyl acetic 10
gﬁ‘:d ohe mxes a mxture of 8.75 g. (36 mmvle) 4-(2-

noeét hyl ) - phenyl acetic acid ethyl ester and 90 mi. nethyl ene chloride
wth 7.3 g. (72 mole) triethylamne and first stirs the mxture for 1 r
at room tenper- 15 ature. One then cq@f. in an ice-bath and slowy
dropwi se thereto a solution of 9.5 g. (36 nmle) 4-

et hoxycar bonyl oxybenzenesul phochl oride in 10 m . nethylene chloride. The
reaction mixt ur e QYW |xEgukting sRiptiqn [‘Emﬂ aghive chargqadyand;Presom

L%Piiﬁf?i& afc.&iaﬁ% ARk out A Ao SR LA S8 A2 (e obt a1 ns
15.0 g. (96% o

2 (i e hoxyc?fhxy%ﬁ:ﬁé%%?y &ngnyﬁ%lahawme%w@rphem&aﬁe&é& ifeia
ter, 4
g;tgr gféeaeafgdwﬁ ux terrperature %n t%é:e(‘?i- @aque’dusé‘o} uru ©

hydr oxi de solgut i Gj¥eg ,gft Y¥hedQi N, one clarifies the -43- now resul ting
solution with actlve charcoal” ‘and pre- cipitates out with hydrochloric acid

‘the 4-[2-(4- hydroxyphenyl sul phonam doWenyl acetic acid. Mnp.
\LERR] (ethyl acetate + toluene); yield

Tablets were prepared: each tablet contains

10 mg. 3-[4-(2-benzenesulphonamidoethyl )-phenyl ]-
. | propionic acid. The tablets were produced according
10 to the following recipe:
3= 4- (2-benzenesulphonamidoethyl )~

phenyl ]-propionic acid 10 g.
lactose . 80 g.
starch _ 29 g.
15 magnesium stearate - | | 1l g.

The above compound was finely pulverised and
mixed with lactose and starch. The mixture was granul-
ated in the usual way. Magnesium stearate was added to
the granulate and the mixture pressed into 1000 i:ablets

20  with an individual weight of 0.12 q.



5 67% of _t.heory. Exanple 10 Tablets were prepared: each tablet contains 10
ng. 3- L4 (2- benzenesul phonani doet hyl ) - phenyl ] - propionic acid. The tablets
re produced according 10 to the follow ng recipe:

4- (2- benzenesul phonani doet hyl ) - phenyl ] - propi omrcaerd

i O O nest um st carat e e AR .

compound was finely pulverised and nmixed with Iactose @nd-sﬂar&h The

m xture was granul - ated in the usual cpagmsVegnesi um stearate was added to
the granulate and the m xture pressed=tmto—1000 tablets 20 wth an

I ndi vi dual - melght of 0.12 -44- CLAIMS 1. Sul phonam des of the
general formula &k) [EﬁRFPgOPﬁmWﬁPéhOFERhF geperalefozmuday(Idaral kyl or
ar al kenyl group, wherein the alkyl radical of the aral kyl group contains 1
- 5 Catons and the al kenyl radical of t he aral kenyl group contains 2 - 3

C-atons and whereby the aryl radi ans ac se. an aro t|c
hydro- 10 carbon with g ?92(? to Z\R/ﬂl‘c.T gp‘t 89§IIy be

\_~ 5 in which Ry signifies an aryl, aralkyl or aralkenyl
group, wherein the alkyl radical bf the aralkyl group
- contains 1 - 5 C-atoms and the alkehyl radical of the
aralkenyl group contains 2 -~ 3 C-atoms and whereby the
aryl raéical means, in each case, an aromatic hydro-
10 carbon with 6 - 12 C-atoms, which can optionally be
substituted one or more times by hydroxyl, halogen,
trifluoromethyl, lower alkyl or lower alkoxy with 1 - 5
C-atoms or acetyl, n signifies the numbers 2 and 3, W
represents a bond or an unbranched or branched alkylene
l5 chain with 1 - 4 C-atoms, which is either saturated or
contains a double bond; as well as their physiologic-
ally acceptable salts; esters and amides.
2, Compounds according to claim 1, characterised in
that Ry and W have the given meanings and n signifies
20 the number 2.
3. Compounds according to one of claims 1 or 2,
characterised in that Ry and n have the given meanihgs
and W signifies a bond.
4, Compounds according to one of claims 1 and 2,
25 characterised in that Ry and n have the given meanings
and W signifies one of the groups -CH,- , -CH,CH,~ or

-C(CH3)2- -



substituted one or nore times by hydroxyl, halogen, trifluoronethyl, |ower
- al kyl or lower alkoxy with 1 - 5 Catons or e ) '
".2-and"3, Wrepresents a bond or an unbranched or br | ene 15
\:—Haln with 1 - 4 Gatons, which is either saturate @ﬁ mﬂ’uﬁ

bond; as well as their phy5|olog|c- al ly acceptabl e 0

am des. 2. Conmpounds according to clajgLl, Characterlsed In that

W have the given neanings and n signifies 20 t he nunber 2. 3.
Compounds accordipg to gne of c¢lainms 1 _or racterised in that ERR
and n have the gigen neﬁﬁWﬁﬁE éﬁdaﬁngﬂﬁPglég Siﬁﬁﬂd2'4c haraggey gﬁﬁé

di I h d
have the gi ven meBHRRGE ARG W BRYR Hh8sSbiERGReERLRgPoRpY %ER&#JE?F Led o
ERR -45- 5, I gL ¢ h
L ang W have t he g 9 gggggﬁggggﬁgpﬁtﬂngQYSﬁé?|e%t38§§e§§% é% @Sln t at
opt i onal |y SUbS | {ygd B)CEnfbrifbe ELIBSIRY, CRLPELABrohttAY] "Bx methoxy.

trifluoronmethyl or neth roces$ for t e preparation o

sul phonanmi desgof ghe geﬁﬁbéés§0f8H|€hé bEERbraBivhi 6P bEiFhonbmiaésessan
aryl, aral kyl or aral kenyl

the general formula I

Rl-SOZ-I"T— (CHZ)n—Q'W-COOH (1)

H

'v-'

in whicﬂ R, signifies an aryl, aralkyl or aralkenyl

10 group, wherein the alkyl radical of the aralkyl group
contains 1 - 5 C-atoms and the alkenyl radical of the
aralkenyl group contains 2 - 3 C-atoms and whereby the
aryl radical means, in each.case. an arqmatié hydro-
carbon with 6 - 12 C-atoms, which can optionally be

15 substituted one or more times by hydroxyl, halogen,
trifluoromeﬁhyl, lower alkyl or lower alkoxy with 1 - 5
C-atoms or acetyl, n signifies the numbers 2 and 3, W
represents a bond or an unbranched or branched alkylene
chain with 1 - 4 C-atoms which is either saturaﬁed or

20 contains a double bond, as well as of their physioiogic—
ally acceptable salts, esters and amides thereof:
characterised in that one

a) reacts an amine of the general formula II

o - ‘cnz’n‘*<::>*'w - ¥ (1D
H
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characterised in that _one a) reacts an am ne of the general fornula I
[ ERR] -46- i n MARG W have \theabeve-giver mganingmand ng and Y
represents a COO?ngroug%eln whi ch R2 S|gn|f|es a E/drogen atom or a |ower

al kyl group, an 8 a -GAQRyp FFoUP « ki chik) sigmifies a
condensati on has taken,pl ace, . converted i ntQ the COOR2 group or |nto an
acid ami de group, i ﬁ" %‘F ogen Iﬁﬁ%‘\ e rOWR Y RLERL IR ¢ A iAFis

general formga III 41@ le Pk deChwh:Lch after condensation has

U taken place, is converted into the COOR,, group or
into an acid amide group, in per se known manner
with a sulphonic acid of the general formula III

_ R; - SO,0H | (I1II)

10 in which
R, has the above-given meaning,
or with a dérivative.therec;;6}—,’.""'instead of the free
amine of the general formula II uses its salt's‘: or -:
as a variant of this.process - carrieés out a tﬁ‘ra”ﬁs— ‘
15 acylation which then takes place when one reacts a
free sulphonic acid III with a compound of the éénérai

formula IV

Ac - 1|v - (cx-rz)n—@—x -y (IV)
H

20 in which
n, ¥ and W have .the above-given meaning and
Ac represents an easily exchangeable acyl radical, in
a suitable sélvent:
or

b) reacts a sulphonamide of the general formulé \'4
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t he general fornmula IV [ERR] 20 in which n, Y aven above, &1
neani ng and Ac represents an easily exch eable acyl radical, in a (‘(.
suitabl e solvent; or b) reacts a sul phonam™de of the general fornul ‘hb g
-47- [ERR] in which [ERR] has the above-given nmeaning, with a conpouhd—e
‘the general formula VI 5 R, - So. [-ERd in which n and ave the
above-gi ven neaning, Y represenﬂs a [éhR]]group, I n which R2'si‘gnifies a
hydrogen. atom or a | ower al kyl group, an a@ d am de 10 - group or a
-resi due which, after condensation has taken place, is converted into the

[ERR] group or irid whiditiK] ddgleny Abdvdlgiven meaning, with a compound
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of the general formula VI

\ _5 ' X - (CHZ)n_Q; W-Y (V1)

in which
n and W have the above-given meaning,
Y represents a ~COOR,, group, in which R, signifies a
hydrogen atom or a lower alkyl.grbup, an acid amide
10 group or a residue which,_after condensation has
taken place, is converted inté the COOR2 group or
into an acid amide group and
X is to represent a reactive groﬁp: subsequent to the“?
reactions having taken place optionally converts the
15 acid derivative obtained of general formula I.into
an ester, into an amide or into a physiologically
acceptable salt:
or

c) oxidises a compound of general formula VII
3

20 Ry - SO, - zlc - (cnz)n—©—w -2 (VIiI)
H '

in which
Rye and W have the above-given meaning and
4 represents a residue oxidatively convertible into

the carboxyl group.
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X is tq.represent a reactive group; subsequent to—%he—#eacLLons_haang

t aken gLace optionally converts the 15 aci d d tjive obtained of
enera.l formula | into an ester, into an anm de or mﬁi m,mmmgal |4~
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[ERR] in which [ERR] n and W have the above-gi ven neani ng and
represents a residue oxidatively convetyighl e i nto the carboxyl group.
-48- 7. Conmpounds of fornmula | according to claim1l for the achievene

Phar nmcet ool cdmaas: COBROREHR BEnERTM LB, fpasRazaing: LPoPRatE FoRel; ui ng
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for the conbati ”Qn&/o@eﬁBth-&ﬂkiﬁasEétlon. '

8. Pharmaceutical compositions containing a compound

5 6f formula I accbrding to claim 1, as well as per se

known pharmacologically acceptable carrier and adjuvant

materials.

9. Compounds of formula I according to claim 1 for
. | the combating of metahoiic diseases.

’ , -

BN




