Novel am dines, processes for.their manufacture, pharmaceutical v
preparations containg them and their use. The present invention relates to )
no pr am di nes, processes for their manufacture, pharnaceuti cal o
ions containg them afd-their use The invention provi des novel f ~1
, especially NN -bridged carboxylic acid an1d1nes of the general

I n which [err] represent an aromatic kk?
Tepressents optically esterified or am dated 1- carboxyl-lomer al

represents optionally substituted 1, 2-phenylene, and al k represents an

al i p¥evred hyddma!sfenreebsgeprahrmphéﬁriuanufgnmmréfon1the met hi ne group

by from1 to. 3 carbon atons, 2 their salts, processes for their
mn@%ﬂ%é‘%cﬂﬁ?&%tﬁwmﬂm &hnmg andm and their use as

an active substance in nmedi canents, An aromatic radical R can be.

car J3R94F B98r het erocyclic and can be substituted and is, for exanple

phenyl optionally substituted by | ower al kyl, by |ower al koxy, by

optional |l y hal ogen-containing |lower alkylthio, [ower alkanesul phinyl or

| ower aw%mﬁayhv%ﬁmwfaihhsuw iddver Sutafaesy . ard/or by

hal ogen, het eroaryl optionally substituted, for exanple by | ower al kyl,

I oweacauﬂw £od/ ehelia w:wyummmul PrebaraPishs €

N-nono- or N, N-di -1 ower al kyl sul phanoyl .
containine them, and their use.

The inwention.provides novel amidines, ospccially
N,N'-bridged carboxylic acid amidines of the general
formula-

/“z
i (2},
3O
in which -

R, Tepresents an a:mtic radical,

Ry | represents cptianally esterified or amidated
1-ea:he=:y-1d’uaz alkyl,

Fh represents opticnally suhstituted 1 z-phanylonl.
and

alk Tepresents an aliphati_c hydrocarbon radical
separating the imino group from the methine
gzoup by from 1 to 3 carken atoms, '



Ret érvaryl and contains as hetero. atom nitrogen, oxygen or sul phur, o
?Ttrogen and, in addition, sul phus2er oxygen. 5-nenbered radicals of
ype_are, f y S [ | gl Y1 such as
RAaryl (BB, PO b os PR BB S PG ML Bt car
2-thi azol yl prévdBIPEs 28 @%@ifﬁiﬁé Eﬂ@ﬁ%ﬂ& }helz.g'agltseogps U ra%oatéjur%sa ﬂance
is, for exanple pyridyl, such 2-, 3- or , or pyrim-dy
as 2- pyrlmihnmediagﬁéﬁtgd 1- carboxy Iomer aIkyI contains as esterified
carboxy group, for exanpl e | ower al koxycarbonyl, which may also be ' '
substituted onceAsyargia el +ydsedl R éﬂheﬂeahikbo%%hiaﬁ aheidterdeyclic
pyridyl, or one or nore times by hydroxy, hal ogen or | ower al koxy, such.as
| ower al koapstrdeon e opibstitthyed udndi Lat eflopy elkpmbl ey, phewsil al koxy and/ or
"hal ogen, for exanple nono- or di-hydroxy- |ower al koxy, hal ogen- or |ower
al koxy- IoweptéP@éﬂ}Uaﬁmhﬂﬂltuﬂeqﬂbynmowcmwnlk&kpxyyalboéylaakbiyltUted by

Péteroaryl is, for exanple, monocyclic, preferably 5- or 6-nenbered (EZi)
hi sif

| ower al kyl, |ower alkoxy and/or hal ogen. Ami dated 1-carboxy-|ower alkyl
contai ns as ami-dated carboxy group, for exanple carbanoyl. which iy :
optional |y be eptidhalilgdhalogenycontaining Iowen, anqzkth:l.otvw.mhy | ower

2 Kyl ene o SEiNastiBhifvlY or Lowell Hxbhasuiphonyl, (oY ARELGHALIYY .
nenti oned aaubatirputed sulpbameoyl ., mb-l;y hakogen orow, haue:omi. .
?lmk%:/la by 4- *ﬁgﬂmeg erblngaﬁg'\?\er a ki/tla %?or %&W%S:ngs;gt ug(rad
plper|d|no- and/or halogen. Substituted
: for example. N-mona= or N,N-di-lower alkylaulphamnyl..
o Hete;oary; is, for example, monocyclic, preferably
" 5- or 6-membered hatercaryl and contains as hetero atom
- nit:ogen. oxygen or sulphur, or nitrogen and, in addition,
sulphur or oxygen. .S-membered radicals of this type are,
. " for example, pyrrolyl, such as 2-pyrrolyl, furyl, such
‘as 2-furyl, thienyl, such as 2- or 3-thienyl, or thiazolyl,
such as 2-thiazolyl. 6-memhered.heteroaryl contains
at least one nitrogen atom and is, for example, pyridyl,
-such as 2-, 3- or 4-pyridy1. or pyrimidyl. such as
2-pyrimidyl.

Estarified 1-carboxy—lower alkyl contains as _
eaterified carboxy group, for example lower alkoxycarhonyl.
which may also be auhatitnted once by opticnally sub-
stituted aryl, such as phenyl or pyridyl. or one or mozre
times by hydroxy, halogen or lower alkoxy, such as lower
alkoayca:honyl optionally suhatituted by hydroxy lower
alkoxy and/or halogen, for example monc= or diéhydroxy-'
lower alkoxys halogen- or lower alkoxy-lower alkoxyca:bonyl.
or phenyl-lower alkoxyoarhonyl suhntituted hy lowe: alkyl.
lower alkoxy and/or halogen.

Amidated 1-ca:hoxy-lowe: alkyl contains as amidated '
oa:boxy group, for example oarbamoyl. which may optionally
be aubst;tuted once by hydroxy or amino, once or twice
by lower alkyl or hydroxy-lower alkyl, or twice by 4= to



“nor phol i no- thi onor phol i no-, “pi perazi no- or N-|ower alkylpiperazino-, such

as N- et hyl pi perazino- , carbonyl. 1, 2-phenylene is opti onal | y e

“additionally sub- stituted one or nore tines, for exanple by |ower alkyl,~
ALY al koxy, hal ogen or trifluoronethyl. The radic¢al alk is for exanpl ey_a~

to 3 carbon atons, such as et hyl ene, 1,2- or especially 1,

I mno group.b carbgn atons. In the present descrijption, by organic :
r adi cRSanY, i@ﬁ'ﬁm Qeﬁﬂlﬁ‘éﬂi’c‘g way' bgu@entigned A3 ?lSa‘BE 8fder st ood

thoze ﬁalt‘ h r° d ]Sh t eaa-eg h bef ]y;Ihudgng ?t |
car bon_atons e i ni us er.ein re-and hereinafter:
have, NrPARR—: A% g%‘éﬁ?“?%"ﬂ@é&‘i %%‘E?g ly the fol l'owi ng
rregm rl?ssuhegﬁ.ltmdddlltwﬂ:e floy 4xatpl awa atdwér alkplengl , hi soloropyl :
n-buty ut exyl or
hept yl ?ad? e'al%l'éagﬁ%. °§ %ﬁWﬁﬂ%Xy n- propoxy,
i sopr aporphoﬁ.ihu—oxy;himha;t;neec piperazino«+ o Nelowey. Lower
- alkylt t Dyl &b rogQ

- i sopropy e’@s%ﬁu thi ?ﬁﬁéé}%j[&ﬁ)hl o&%gh? “but yl t hi o,
n- pentyl - th| d a'rm-"ém epkignpldy @dditi %Yaﬁkhﬁesul phinyl or’
- sul phggybutaa Uﬂ’e Ve Tdfe EBhEa)CLos! %1(3 By PLG@BCa1kyaRhi nyl or

»sul phonyl alkexy halogen or triflnoromethyl.

The rad:.cal alk is, for example. a lower alkylene
radical ‘separating the methine ‘group from the imino '
group by from 1 to 3 carbon atoms, such as ethylene, ) -
1.2~ or especially 1,3-propylene, or is a vinylene g o/
radical separating the meth:.ne group from the imino group
by 2 carbon atoms. =

In the present description, by organic radicals
and compounde referred to as "lower” there are
to be understaod thoee hav:.ng up to and including 7,
especially up to and including 4, carbon atoms. .

The general definitions used here:.nbefore a.nd
hereinafter have, within the scope of the present

| -'deecr:.ptzon. especially the follow:.ng mean:.nge°

‘Lower alkyl is, for example, methyl, ethyl, n-
.propyl. isopropyl. ~n-butyl, isobutyl, sec.-butyl. tert.
butyl, and alsc a pentyl. hexyl or heptyl radical. -

. Lower alknxy is, for example. methoxy, ethoxy n-
PXopoxy, ieopropoxy n-butoxy. J.sobutoxy sec.-butoxy or
tert.-butoxy

'~ Lower alkylth:.o is, for example. methylth:.o. |
ethylthio, n—propylthio. isopropylthio. n—butylth:.o.
isobutylthia, sec.-bntylthio. tert.-butylthzo. n—pentyl-“
thio. n—hexyli'.hio or n—heptylthio. and lower alkanesulphinyl
or -sulphonyl is, for example. methane-. ethane- or n—propane-
sulphinyl or -sulphonyl.

o

al kyl ene radi cal separati8g=the nmethine group.fromthe inino group by‘J-

3- prop'ﬂ-ﬁﬂﬁbe%d ecﬁva& Wl eprenalssah-s8aa,ald e SFtELNe group fromthe
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NI ower al kyl sul phanoyl, is, for exanple, N-nethyl- sul phanoyl |,
N—tH?TsquhanDyl or N-propyl sul phanoyl, and N, N-di-Ilower al kyl sul pharne
s, for exanple, NN- dinethylsukphamoyl, N, N-diethylsul phamoyl, N, N
ethy~§ulphannyl or N, N-di propyl sul phanoyl . Hal ogen is, for exanple,
ﬁ%ﬁlng up to and including an atom c nunber-of 35, such as f1luorine,
chlorine or bromi ne. Halo-lower allgyldhio is, for exanple, chloronethyl-
thi o, ‘chl oroethylthio or chleropropylthio or one of the correspondi ng
fluoro- or brono-|ower alkylthio groups..Hal o-1ower alkanesul phinyl or

f]:“ phonyl " is, ﬁaloﬁpan‘amlmwne&s?hﬁ%c&ww§ N%?T.hyl-
or oo | ASFPERRSRLE FSRERYLpionine o BRbePl AETERIRPE, ald > ©f
- al koxycam-lmromamhamybmmpxammxyﬁmbony|

Eef:;/loggycar gﬂ% orBﬁLﬂté%ﬁ' éar bon%’?’a’gﬁwénﬁxﬁr and p¥r| dyI - | owner

al koxyc etk MEM Nedim nyI

phenyl et hoxycarm gngsz- fod Wr |m | esegnacti vel y.

Hydroxy- owe car bonyl |s or ex ﬂ? oxyet hyl car bonyl ,
- or 3- IEEPHG umber. of ﬁm ‘é%g and

d| hydromimgabkoh;whgnyl i's, for exarrpl e, 2, 3-di hydroxypropoxy-

akoxyear bonyl ‘FELSTiEweR, ﬁ#ﬁ%%%&e@%ﬁ% 8 iz e eiiyi 0"
2-ethoxyﬁhﬁnxydhlbnugthylthdn dmnq1onn af, tBe or
%3‘?2232%%'?‘%&%%%‘*3%?%3%%% lhume ABYEORLE, RGBT o
al kyl car banoy| HaloriewexAhkan or -sulphauyl is, for
- example, chloramathane-, chlorcethane- or chloropropane-
\”/Sulphinyl or -sulphonyl and the corresponding f£luoro-
or bromo-lower alkanesulphinyl or =-lower alkanesulphonyl
groups.

- Lower alkoxycarbonyl is, for example, methnmycarhonyl.
ethoxycarbonyl, n-propoxycarbonyl, butoxycarbonyl, or a pentxl-
oxycarbonyl, hexyloxycafbonyl'or heptyldx?carbonyl radical.

. Phenyl= and pyridyl-lower alkoxycarbonyl are, for
eiample. phenylmethoxycarbonyl, phenylethoxycarbonyl aqd
2-, 3= or 4-pyridylmethoxycarbonyl respectively.

. Hydroxy-lower alkoxycarbonyl is, for example,
1= or 2-hydroxyethylcarbonyl, 1- or 3—hydzoxyp:opylca:houyl
or 1= or 4-hydroxybutylcarbonyl and dihydroxy-lower
alkoxycarbonyl is, for example, 2.3—dihydraxyp;opaxy-
carbonyl, 2,3=, 2,4- or 3,4-dihydroxybutoxycarbonyl.

Lower alkoxy-lower alkoxycarbonyl is, for example,

' 2-methm‘yethoxyca:bony1, 1= or z-ethoxyethoxycarbonyl.
2= or 3-methoaypropoxycazhonyl or 2=, 3~ or 4—muthaxy—
'butoxyca:houyl.

Hydroxyalkyl is, for example. hydraxymethyl or
hydroxyethyl, but also hydroxypropyl or hydroxybutyl.

N~lower alkylcarbamoyl is, for example, N-methyl-
carbamoyl, N~-ethylcarbamoyl, N-propylcarbamoyl, N-

. isopropylcarbamoyl or N-butylcarbamoyl and N,N-di-lower




carbanoyl, N-ethyl carbanoyl, N-propylcarbanoyl, N isopropylcarbanmoyl or

N butyl carbanoyl and N, N-di - | ower al kyl car banpyl is, for exanple, ot
\.(N, - di met hyl carbanoyl, N, N-diethylcarbanoyl .or N, N-net hyl et hyl car banoy+
NpMdr oxy- | ower al kyl carbanoyl is, for exanple, N'hydroxymethyl car bam)yl\,ér;j
p 2-/hydr oxyet hyl car banoyl and. «NS\=i hydr oxy-| ower al kyl carbanmoyl is, for
exanple, N N2, 3-di hydroxypropyl carbanoyl . Salts of conmpounds of the

{or o xpePEapE gL B 20 St & u b SiGiOy BUBEERERYL 00 Y

[err] m.x-dﬁetbx;‘ca:hmvﬂ-kplr N, M-M&lemlwbmlw th bases.

Suitable acid ﬁ,dﬂg&ggys, aﬁ.@ W gorganl c acids
such as mneral a or organl aC| Ssuc as sulp ant c_aci ds for:

exanpl eﬁmméﬁam ylgashamoyl ’

- di cargeay Inmaam?d:&yc-a Mypr@él y£éf dajcamipied! | v
substi E#tﬁd% or addi.t oaal I ﬁ ;conl ning oxo and/or carboxy, or
sul pho :8 exanpl e, - sul phuric acid or -

hydr.ohalic aCIaaltsuoB W@ﬁ the ﬂqmmbanl:bracca:dﬂnthere come into

ConT) oGl Sida 20k Q09 breS A AR £y Gulapebitet D 0
as car F#adES ¢ awhs%pFPﬂ&mm |MI¥M¢tM§8bFM9mxy or .
o ¢ S et L S R o M G
bénznes’é%hoﬁ%“p t &I ﬁﬁé’f‘ﬁ @aqéi r&hﬁ‘%hﬁﬁ?c i@?d ex3mPL Ry em;al ts
Wi th bmasrﬁitnomorgan&e, azdiay,, swlh & mizlmi'alrmttdsorotl kal i ne. earth
metal , S@ganic acids. such as sulphanic acids, for example :
cyclohe:qlsulphamic ‘acid, cptionally unsatu:r:atad L S -
dica:boxylic acids. or carboxylic acids optionally addition-' _' \J
ally substituted by hydroxy or additionally containing oxo
and/or carboxy or sulphonic acids. Mineral acids are,
for example. sulphuric acid or hydrohalic acids, such as
hydrob:cmic or hyd:othloric acid. There come into
consids:ation as optionally unsaturated dicarboxylic acids,
for example oxalic aeid, malouic acid, fumaric acid or
maleic aciad, and there are used as carboxylic acids
- optionally additicually substituted by hydroxy or
additionally containing oxo and/or carboxy. for example
tartaric acid. ‘malic acid, pyruvic acid or citric acid.
, Sulpheuic acids are, for exanpls. benzonesulphonic. .
_p-toluenesulphonic or. methanssulphonic acid. :
. Suitable salts with bases are, for example, metal.
such as alkali metal or. alkalins earth metal, salts, _
for sxample sod:.um. potassium or magnesium salts, transition .
metal salts, sucb ‘as zinec or ‘copper salts, or salts with
ammonia or salts of substituted organic amines such as
morpholine, thiomrpholine. piperidine and pyrrolidine.
. such as mono-, di- or tri-lower alkylam.nes or mono-,
di- or tri-hydrbxy-lowar alkylamines. for example mono-,
di- or tri-ethanolamine. Mono-lower . a.‘l.kylamines are,
for example, ethylamine or tart.-butylamine.- Di-lower



for gxanpl e sodi um potassium or magnesium salts, transition netal saj .
stich .as zinc or copper salts, .or salts with amonia or salts of subs itf)e o
Qrgani ¢ am nes- such as m)rphol i ne, thionorpholine, piperidine and [ L

pyeru di ne, such as nono-, di- or tri-lower alkylamnm nes or nono-, .-

- hydr oxy-I'ower al kyl ami nes, for exanple nbno- , di- or tri-ethanol amne.
I\/bno- | ower al kyl am nes are, for Ll e, ethylamne or tert.-butyl am ne.
Di-lower ~ alkylanmines are, for exanple, diethylanne or dipropyl- am ne,

andthere oconS|d ratlona trigl r, al Iamn f or . exanpl e,
triethyl a?tﬁ??gf%ﬁﬂ %%lﬂ#%‘ FPB¥hTs of the
formil a |amine, vandatherpheomcdlndng ednqirdqntim aéntp:h-slmtar t hey _
exhibi t a n 'V‘il:‘ﬁﬁ:ﬁl e@ﬁi y be -
denonst ra?fe§ [ E{)i’ Q%ai ?ﬁ'rg ‘acefic z?q' W ﬁ##&gx%ﬁ% g? rats in
a dosage dimeth !Slpﬂb mexu mately 1 to apprOX| mately 30 mgy/ kg p.o. and

by the phenyl - p- mzesupaaaas%!t Rhigd Wespge range of -

from appr gxi nat el to_approxntely 30 _ng/ g p 0. In a%('jltlon they have a |
mar ked ar& %va?ﬁi'ﬁ BE FFS-!’&M hmm coxhdbite

dermnstraepb:éuowdeantﬂnoeﬁ.c rhd‘llﬂ'Bv Imirhiéh in a
2dd © on AL, P SR RREAR R, 5o n%%&alo R s e Daw oedern
in the rmﬁthin#ogmdtmoinheam ti.ndazldnsadm&éng@asﬂtﬁrmet al ., Agents
300 o) L?b}&*ﬁ%%%?ﬁ%s h?ﬁgw% 1% L BAPAS 3 . | g PB  TLY
phenyl -p- thing test in mice in a .
dosage range of from approximately 1 to approximately
- 30 mg/kg P.O..
\/ In addition, they have a marked anti-inflammatory
and anti-arthritic activity, which may be demcnstrated
by suppression of kaolin paw cedema in the normal rat
in a dosage range of from approximately 10 to 100 mg/kg p.o.. _
and which, in addition. may be demonstrated by the o
suppression of carrageenin paw cedema in the rat : analogouqiy
to the method described by Pasquale et al., Agents and
Actions, 5, 256 (1976), in doses of approximately 3 to
approximately 300 mg/kg P.C..

Furthermore, in curative administration with
administ:aticn. four times. of approximately 10 to 100 mg/kq
pP.o., the compounds of the formula I suppress kaolin
paw cedema of the adjuvant—a:thritis rat. -

The compounds of the fomula I are the:efore
excellently suitable as medicaments fo:r: the treatment of
inflammatory disorders, eapecially those in the rheumatic
and arthritic field, as antiphlogist‘i cs and,/or a.s

- peripheral analgesics.

| The invention relates, for exmple. to compounds |
of the fomla I in which R1 rep:esents phenyl optionally
substituted by lower alkyl by lower alkoxy hy cptionally
halogen-containing lower alkylthio, lower alkanesulphinyl
or lower alkanesulphonyl. by sulphamoyl opticnally mono-



R P N N R

agrqi stration, four tines, of approxi rrately 10 to 100 ng/ kg p.o., the |
c nds of the formula | suppress kaolin paw oedena of the

nt-arthritis rat. The conpounds of ‘the formula | are therefore

exeeflently suitable as nmedicanents for the treatnent of inflammatory \_/
di.sorders, especially those in the rheumatic and arthritic field, as . N/
anti phl ogi stics and/or as perlp‘h(-?ra'T anal gesi cs. The invention reI ates. for
exanpl e, to conpounds of the formula I in which [err] represents phenyl

opt i onge | gisedbistituedddpyl a.m:alasudylbmw Birkﬁﬂo oa&l onal |y

Q?Ikggen CO%?@?I ng_l wer al k¥|th'£ ower ﬁ aﬁleéﬁghl ngu orP Bﬁ'&yby et "

al kyl ,contiaining howegealkw..rd.mmertﬁuﬁsy oandilonrrhalogenoandycl e

heter jngp cq ox and/or hal ogen |
and havr n £%O?g*r%*gtom nit roge %@é or® s ber trogen and. in -
addi t iREzo i-noi?éé mtmom bBﬁyZQBMHeaItIQyI of the
for wlﬁ.&ﬁ nla“Qh %ﬁmﬂ?& b‘éﬁ( &’“‘ﬁ aﬂgoxycar bonyl

option stltutedb r aIk I ower— a
hal og% ﬁ)ﬁ?@tﬂﬁﬁﬂﬁ ?low W%F Y:l-ower al koxy, or
repr emmlmnwbsﬁﬂtuﬁedl lby &Waﬁta_]ﬁqi]ed oncpmbughw.obram no

ottt fiRiad Blenty, B BRI G el FoRE Loty U

hydrogam aﬂmm @y represents W@eopiﬁ.ombl}ryanhbst ituted by

;F\Qﬁlresr?e separ atr ngai’% #g:ﬁiko gr(ﬁ%q@r)om e |mr£n%gf%?oi%§ ri'l)r(n Hstl)og/er

car bord e OB r almyl adkydopStattwise hy 4- to 7- )

lower alkylene oxr 3-oxa-. 3-thia- or 3-aza-alkylene.

R, is hydrogen or lower alkyl, Ph is 1,2-phenylene U

optionally snbetituted hy loue: alkyl, lower alkoa_:y S

halogen and/ocr t:iflno:onethyl. and alk is lower alkylene

aepa:atingthemethineg:onpf:omtheininog:onpbyfm

1 to 3 ea:bon atona or lower. alkenylene separating the

.methine group ‘from the imino group by 2 carbon atoma. '_

and their salts. especially phamaceutically aceceptable

salts. ' -
Among the ahove there are included. for exmnple. |

- compounds of the formula I in which R, repreeente

phenyl optionally subetituted hy lower alkyl. lower

alkoxy, lower alkylthio. halo-lowe: alkylthio. lower

alkanesulphinyl, halo-lower alkanesulphinyl, lower

alkanesulphonyl. halo-lower alkaneaulphonyl. sulphamoyl.

N-mono- or n, -di-loue: alkylsnlphamoyl and/or halogen

or rep:esents pyrrolyl, furyl. thienyl, thiazolyl, pyridyl

or pyrimidyl each optionally subatituted by lower alkyl,

lower alkoxy and/or halogen. Rz repreeents a group of the

formula -CE(Rs)-R in which R} is ca:boxy phenyl- or

pyridyl-lower alkoxycarhonyl optionally eubstituted by

lower alkyl, lower alkoxy or halogen hyd:oxy- or lower

alkoxy-lower alkoxyoarhonyl. lower alkoxycarhonyl.

carbamoyl, N—hyd:oxycarbanoyl. N—am.nocarbamoyl. N—mono-




rrethl ne group fromthe imno group by 2 carbon atoms, and their salts,
e'spe’C| ally pharmaceutically acceptable salts. Anpong the above there are

Lricluded for exanple, conmpounds of ‘the formula | in which [err] repre,liii

pheh¥y optionally substituted by | ower alkyl, |ower alkoxy, |ower
alyl thi o, hal o-1ower alkylthio, |ower alkanesulphinyl, hal o-| ower
al kanesul phi nyl, | ower al kanesul phonyl, hal o-1ower al kanesul phonyl
sul phanmoyl , N- nono-  or N, N-di -1 ower 2l gyLsul phanoyl and/or hal ogen, or
represents pyrrolyl, furyl:; thienyl, thiazolyl; pyridyl or pyrimdyl each

optionally. sub Io | k | oyver aI and/or hal [err}”
represents 2% aﬂﬁ*‘iﬂé %&T&#‘P"Yﬁeﬁﬁl T ﬁggﬂ'ri bhenyl -
or pyridyl- ldiwmd mrmmzumutauhdtbyuuod&ywwl

 owet 4l Eﬁiée’i# %@%&%X’-ﬁ%h TSk T AT i

N- mono- cqen oxy dowey- Bdﬂml.alﬂlyl - .
car baoyl w l&]fé(ﬁ%&%

3- oxa-, E g or -aza eam no- c H'Bh?E !e?g]t repre 31 Eydrogen
or | ower aI SFl Andy | over

al kyl Iovm.ml a&ﬂﬁwo&myﬁn&lu aﬂ‘at mwtmsesents
![ovver al kyl ene se%%t e methl ne g]%he |mn%ﬁ,§ro from1l
o 3 car bon & a mn Re 3nEaF: fromthe
i m no group&ymmmmﬂmemahatingathe mthénaalgl:p@dmal |y
accept abl e %ni"ﬁlg? %ﬁ Ci gh ythgj&pml,eyjs of the
formula | inm whic er sen eny opfi ona
: especially phamaceutic ly acceptable salts.
_ _ ~ The invention relates especially to compounds
)  Of the formula I in which R, represents phenyl cptionally
‘ substituted by lower alkyl having up to and including
4 carbon atoms, such as mthyl. by lower alkoxy having
up to and including 4 carbon atoms, such as methoxy,
by halo-lower alkylthio having up to and including 4
carbon atoms. such as chloromethylthio, by lower alkylthio
‘having up to and including 4 carbon atoms, such as
methylthio, by halo-lower alkanesulphinyl having up to
and including 4 carbon atoms, such as chlorcmethane-
sulphinyl, by lower alkanesulphinyl having up to and
ineluding 4 carbon atoms, such as methanesulphinyl. by
halo~lower alkanesulphonyl, such as chlorcmethane-
sulphonyl, by lower 'alkanesulphonyl having up to and
including 4 c¢arbon atoms, such as methanesulphonyl, by
sulphamoyl, by Ne-mono- or N,N-di-lower alkanesulphamoyl
each having up to and including 4 carbon atoms in the
alkyl radical, such as N-methanesulphamoyl or N,N-
dietaylsulphamoyl, and/or by halogen having an atomic
number of up to and including 35, such as chlorine, or
represents pyridyl, such as 2-, 3= or 4-pyridyl, or
thienyl, such as 2-thienyl, each optionally substituted
by lower alkyl having up to and including 4 carbon atoms,
. such as methyl, by lower alkoxy having up to and including '
4 carbon atoms, such as methoxy, and/or by halogen having



substituted by Iower'alkyl having up to and including 4 carbon atom such
as. methyl, by | ower al koxy having up to and.including 4 carbon atons, such °
as nmethoxy, by-halo-lower alkylthic having up:to and including 4 car bon -

up to and including 4 ea®en atos, such as chl oronet hane- sul phinyl,
wer al kanesul phi nyl having up to: and i ncluding 4 carbon atoms, such as
met hanes Uatdade| nubbelrabs- npuko And daclyding| 35susuchsashl or onet hane-

2t oe, e g, E’su?iﬁc??;l ST O | Soflia r caIRgyAgearton

N, N- di it owidiehnB urpﬂmtéa Rhen “anQF'lm&GWrg' PWeE: bon at ons
int he?f*{s**cseﬂFa b, 1ot nbpevayioLoWel alkoxy-

|d|n§|t Lésu p airgﬁeneggd/or lr)ly alt_[#:entﬁﬁlw ng{_an ato clnge ﬁ.i: of ZEJp t? gpd
4-pyri |tooénah&ﬂalhdﬂﬂgﬂ4iEhﬁhd&latqﬁs eanéhoa5|meahy$.s&ust|tuted by -
:8$; y%ﬂg%iggag%dl%ﬁ mgéhﬂ car gna&?grs?g suc' asnerrtamloxyf)y '
and/oraﬂqhhabogethbm.ngnd/o@-h&arhalmm. neswchr asf chiordnend loweXidi ng 35, .
[sgﬂ]] %5?3 cé’iﬁoxy, r{iﬁq- or pyrld llt'gﬁv\gfxeglr?gi bonﬁqﬁhgﬂ as
2-, 3-lowex- pike I&B%& %Kh%@?ﬁﬁﬁ Fy°§hé32*1uted by | ower.
al kyl 8%( MWM&CW | ower
al kox a |ng up to, and |tr£cl Udla:g:oA' Cfrbﬁ%aé:oxy- or N—amino-
carbamoyl, thono- or N, nbdi-lcwe: alkoxycarbamoyl, such as _
Nhnnthyl- or N‘Ehdiethylcarhamayl. or carbamoyl, Ry is .;J
hydrogen or lower alkyl having up to and including 4 carbon
atnma,.such as methyl, Ph is 1 »2=phenylene opticnally
substituted by lower alkyl having up to and including 4
'carhon atoms, such as methyl. by lower alkoxy having up to
and including 4 carbon atoms, such as methoxy, and/or by
halogen having up to and including an atomic number of 35.
such as fluorine and.alk is 1,2-ethylene, and their salts,
especially pha:maceutically acceptable salts.
- The inwentian relates first and foremost to compcunds
of the £o:mnla I in which n1 representa phenyl, optionally
substituted by: halogen. 1ower alkylthio, lower alkane-
sulphinyl, lower alkanesulphanyl. halo-lower alkylthio
and/or sulphamoyl, or pyridyl or thienyl. R, represents.
a group of the formula -CEZ-Rz in which Rz represents .
carkoxy, lcwar ‘alkoxycarbonyl or ca:bamoyl. Ph represents.
1 .2-phenylene cptionally snhstituted by lower alkexy,
‘2 lower alkyl and/or halogen, and alk is 1,2-ethylene
| or vinylene, and their salts, especially pha:macsutically
acceptable salts. .
The invention relates prefetahly to campaunds of
the formula I in which R, represents phenyl, optionally
substitnted by halogen having an . atamic nnmber of up to-

:such as chloronethylthio, by |lower alkylthi'o having up to and \,J{'“ :
J U§ing 4 carbon atons, such as nethylthio, by halo-Iower alkanesul phinyl ™



such_as net boxy, and/or by hal ogen, such as chlorine, |ower alkoxycg
such as met hoxycar bonyl, nono- or, di -hydroxy- | ower al koxycarbonyl
2:hydr oxyet hoxy- or 2, 3- dlhydroxypropoxycarbonyl | ower al koxy- | dwe
aIkQ'ycarbonyI such as 2-net hoxyet hoxycar bonyl , N—hydroxy- or Nha

N, -

- cef banoyl, N-nono- or NN-di-Iower al koxycar b-armyl, such as N nethyl
"N-di et hyl carbamoyl , or carbanoyl, [err] i hydrogen or |ower alkyl having up;
to and including 4 .carbon atonms, suchgas nethyl, Ph is 1, 2-phenylene N/

‘optionally substituted by Iomer aIkyI havi ng up to and including 4 carbon
atons, such as

atoms, such %d ?9""‘% é Eg‘ég& 5 r l:t‘?i'p Jtand I% ﬂg ;ﬁr bon
atomi ¢ nurrbehaﬁné&ipseohand i.hamudnngaﬂldcirbdxs akoms! Mgdclneas and their
Frrst and  SHETYLERESTRE MbhEe haRARREMIRIAAA s AT S B a0g [ 7 P
phenyl ;- opt i ineludingbst casben Byoabogmchl ascmetilanesulphinylerbyl kane-
2E|BSLPéLI(¥aE§FE§$?? fg$?F represe g g?gﬁuﬁqt or Iaafﬁfg?ﬁo
which [err] & frch cas,Bhl wlphameyl . Ph
represents '1&ym espgeﬂﬁlm?athyeuagQ|tu&e&ﬂmgdymwa espeall uer
al kyl and/ or d a s 1. 2-ethylene por..vinylen
salts, esped® %eﬁ??ﬁﬁ???téc&m °§2 %‘F@“‘ﬁﬂ/ '%2 2e| at es
preferabl y tin odudeh néprhseﬁtannhrhbxm diowsx [WMS phenyl ,
and i nel ui TGRS S ed)anl BHERRATNG"E CAACH il Yucl & 10 10
ethcxyca:hcnyl. or carbamoyl, Ph represents 1,2-phenylene-
optionally substituted by lower alkoxy having up to
and including 4 carbon atoms, such as mcthaxy by lower
alkyl having up to and including 4 carbon atoms, such as
methyl, and/or by halogen having an atomic number of up
to and including 35, such-as fluorine, and alk is 1,2-
ethylene .or vinylene, and their salts, especially
pharmaceutically acceptable salts.

' The invention relates in an especially preferred
manner to compounds of the formula I in which R, Tepre-
sents phenyl optionally substituted in the p-position by
halo-lower alkylthio having up to and including 4 carbon
atoms, such as chlotcmethylthio. by lower alkylthio
having up to and including 4 carbon atams. such as mcthyl-

 thio, by lower alkancsulphinyl hawing up to and inecluding
4 carbon atoms, such as methanesulphinyl, or by halogen
having an atomic nunber of . up to and including 35, such
as chlorine, or in the 3-poaiticn by sulphamnyl and. in
addition, in the 4-positicn by halogcn having an atomic
number of up to and including 35. such as chlorine,
or pyridyl. especially 2-pyridyl, or thienyl, especially
2=thienyl, Rz represents a group of the formula -csz-az
in which Ri represents carboxy, lower alkoxycarbonyl
having up to and including 5 carbon atoms, such as
ethoxycarbonyl, or carbamoyl, Ph represents 1,2-phenylene
optionally substituted in the 4-position in relation to




haﬁ?ng up to and including 4 carbon atons, such as nethylthro by Iomer
alkanesqlphrnyl ‘having up to and |nclud|ng 4 carbon atom such as
met hanesul phi nyl; by hal o-1 ower al kylthio havrng up to and includig 4

espeglal ly 2-pyridyl, or thi enyl, especial [y 2-thienyl, [err] represents é
g '-a‘af the formula [err] in mhrch [err] represents carboxy | ower

- al ¢ar bonyl having up to and iffkcl=udi ng 5 carbon atons, such as

et hdyc€ar bonyl, or carbanoyl, Ph represents 1 2- phenylene optional ly

‘substi tghg dhauabawaiteb e | navasg v uﬂ. gar bon atom
such as net X Ré Iome d havrng to and ncl u rbon at ons,
such asaRRt E?‘%a‘% 'ﬂ@&h rrbéP =t o and

- incl udliﬂdBS-pesﬁhiaa Uwa.um ancyia Having, ﬁ‘p eéhahdneneu.ummd ene, and

e 8 SaeSaT e PRUBL O B o AR, RallBaet i T O,

whi ch [ha.lq;genphavingnan pltall;i.lc Mléﬁl mb&or andelﬂnc&udti.agp position by-

hal o- | bgp @&g&h ch as
chlorogifhy Paher aIk hro havrng up éﬁﬁﬁé I ncl ‘car bon
at ons, mhtlaeiﬁee £s.t gspeciallypharmageuticalhy aqeepsgb;p to and
|nclud|§§ng,carbon at ons, such as nethanesulphrnyl or by halogen havi ng an
atom ¢ nurrberlgéF 10 ggq |nclud|n as chlorr ,or-in the
3-position by p |Q4QRF YH@‘Q ois) Ybﬁ°by hal ogen
havi ng campdends cﬂnhhe Gb:m.va) T iwinieli r’lip:eaehtas chlorine, or
pyri dyl c fi js'g_
Py e b na i Bl S
|0\rf]ver aidﬁﬁéﬁ‘ Cﬂllb?nthibauamnqur?) w&n&dnﬂm@ c4qr bagbohoaomsych as
ethoxy Al s motngTthisY by Tower allanesuiphilyi Hatiag U

up to and includlnq_4.carbcn_atoms;_such.as“mathane- .-

sulphinyl, or by halogen having an atomic number of

up to and including 35, such as chlorine, Rz-repreSents

lower alkoxycarbonylmethyl, such as ethoxycarbonylmethyl,

Ph represents 1, 2-phenylene optidnally'mano-substituted

in the 4-position in ‘relation to the bonded nitrogen atom

by lower alkoxy having up to and including 4 carbon -

atoms, such as methoxy, or ig the 4-position by

halogen having'an'etomic number of up to and in-

' cluding 35, such as fluorine, and alk is 1, 2-ethylene,
and their salts, especially pharmaceutically acceptable
salts. :

Ehe 1nwen*ion relates more especially to eenpcunds

of the formula I in whieh R, represents phenyl cptionally
-suhatituted in the p-position by lower alkylthio having

' up to and including 4 carbon atoms. such as mnthylthio. by

T ox

[

car.bon at ons, such as chl oromet hyl t hi o and/ or by sul phamoyl, pyridyl, g:);*f
a

enyI [err] - .
§*é¥?§ presents carboxy, -



[

o’ptionally substituted in the 4-position in relation to -11 - the/bo
nitrdgen atom by | ower al koxy, haying up to and including 4 carbon atps
such as nethoxy, in the 3- aﬂ& 5-position by |ower alklyl having up the_a#x
i ngl ydi ng 4 carbon atoms, ‘such as nethyl , or in the 4-position by hal ogen

hatvi- t f i, di 35 d alk is
TR CRT AT R I TR NE R V08 R R
a]E:cteEt a]E)I e s?htsmsl Thauch as mthaﬂ] alﬂspt }aéilryb?rhéEolthYhhgiﬁgftTWt gds
o e formu Nyl 0RLI OnA substituyted in
the p-positi o%%?hpoﬁfﬁwé rﬂ%%ﬁ 'ﬂ% g ﬁ $%CI taf éag gilt.l.saﬂ.ne.
atoms, such aBynbepyesents MWSHI ptepnyéséntsng 2pphenyiéne

i ncluding 4 c ngg ,ﬁﬂ}l} 0L D a Vi ng
an atomgcJ nunggrégg gBo an En?lgﬁ udi ngré'e %ﬁ&%&o I(%?lﬁleIQ {ﬁ%%&
represents | ofEPTPY oiﬂ'&n‘-‘o AV %d#i’a%"e@%x%ﬁl%@ﬁ?q boph
represents 1, atolanysaeh ol meticiy iﬁf%@iﬁ&%ﬁ Eéshhdon in

including 4 cHPRERERRG AR té%%ﬁs?%' 25hs s 28 pktforne, SR ogen

_having an at oalk :reph‘esenﬂ:aup Mhoneplan&rt.hﬁz sﬂbsaseébdciuﬂy and

‘alk is 1,2-et 'a f&ﬁgﬁhﬁ maceutical ly
accept abl e sa EE e |nvent|on re at es re espe Ty to conmpounds of the
formula | in Whl ch [ The mgﬁw name iy 29 ythe bcompoundsi oft he

p- pgSIt'OntEyF?ﬁmzézﬂhl&|khhﬁdhihﬁli‘#%ﬂé% ANdhphdied A1 ¢ JeHe£2" BRAXARAS.
such as e y 'gcaﬂ.y acceptable salts, mentioned in the Examples.

The compounds of the formula I and their-salts can
be produced, for example 40Y splltting off H’-Z1 from compounds

‘of the general formula

R 2,
m‘__"./ 2 Ph—,i-R |
\n/.\ 0‘32
R by
INI alk - (II) or | alk (111),
W * | |
1T R_,/ A\ d

in which Z, represents cpticnally functionally modified
hyd:oxy or mercapto, or from salts thereof, with the
introduction of an additional bond, and, if desired,
converting a compound obtainable according to the invention
into a different compound of the formula I or convertinq

a free compound obtainable according to the invention

into a salt, or converting a salt obtainable according

to the process into the free compound or into a di..‘.fe:ent _
salt. ' :



-¥g~ | owkr al kanesul phi.nyl  having up to and including 4 carbon atom such
' esul phi nyl, or by hal ogen having up.to: and including an atomc
se f}135, such as chlorine, [err] represents carboxynethyl, Ph o=~ .'
reprefents 1, 2-phenyl ene optionally substituted in the p- p03|t|on to thes /i
 nirtkoge atom by lower al koxy. having up to and including 4 carbon atom
such as net hoxy, or by ‘hal ogerr h%ﬁ/l'ng up to and including an atom c nunber
~af 35, such as fluorine, and al k represents 1, 2-ethylene, and their salts,
especially thw Weotahesoa"ﬂuo |:us/,er£oz)n rel ates

phar naekSERLp Wﬁééﬁ%ﬁ@%ﬁ%ﬂs@“ﬁf s ey e
corrpouaﬁkanblt.houbir asd methanbdl Mrethanolcacrbbypandopadpﬁairl}exanpl e by
_ [Sglrlr}t?g%r‘gygﬁtkg OM%@%ha 1}3@ ggn %ydroxy 'or %Icgp\t,\gl Cgr
.. from sesterifiedooy an inargani toﬂ“@h an adm . and, if
desi r eflorCoRifblie"G ‘hﬁﬁm fd ab&ehassoas}a&scmdﬁ% iqeption into a
di fferent compound -of "t e f.or nmu r converting a free conpound
obt ai nﬂBﬁerQ OE8RES oﬁ"'f’ﬂ? "i{‘m U‘Fi’c@tﬂ/ertl ng a salt
obt ai ngg Obit wn&nyarmﬁtmedt hsyiony Couphias or into a
di fferSﬂt &%yt, lowe: slkylthio. such as methylthio. or hslogen.
suoh as chlorine oxr b:omine . :
n-z., is split off in oustomery msnner. fo: example
spontaneously. by thermal means, i.e. by heating, and/or
in the presence of a catalytic agent. The thermal
splitting reaction is usually carried out in a tsnpe:ature J
range of from approximately 50° to approximately 200 c. |
The catalytic agents used are, for example, basic or
acidic catalysts, there being used as bases, for example
- alkali metal hydroxides. amides or hyd:ides. such as
potassium hydroxide, sodium amide or sodium hydride,
metal oxides, such as aluminium oxide. or especially
organic nitrogen bases, ‘Ssuch as terl:iazy amines. for
example ‘pyridine, qu:.noline or N.N-dimethylaniline, and
as acidic catalysts, for example mineral acids or acidic
salts or anhydrides thereof, such as sulphuric acid or
phosphoric acids, hydrogen sulphates, such as alkali metal
hydrogen sulphates. fo: example potassium hydrogen .
sulphate, phosphorus pentox:.de. or mineral acid halides,
such as sulphur:.o acid halides. for example sulphuryl chlor-
ide. 'l'he pzooess is, if necessary, carried out in the
_'presenoe of an inert solvent or diluent. in a closed
| veasel and/or under an inert gas, for example nitr.ogen.
Ine:t solvents and diluents are optionally
.suhstituted hyd:ocarbons. such as. opticnally halogenated
a.liphatic or arcmatic hydrocarhons. for example chloro=-
form or chlorobenzene, ethers. such as aliphatic,
cyoloaliphatic or aromatic ethers, for example d:.ethyl



Funcglonally nodi fi ed hydroxy or nercapto is, for exanple, hydroxy or
rercapto etherified by a | ower. al kanol, such as methanol or ethanol,
an optionally substituted aromafic alcohol, such as phenol, or hydrox
‘estierified by an inorganic acid, such as a mineral acid, for exanple a _
--Hyﬂrohallc acid, such as hydrochloric acid, ‘and represents, for exanple,- -
| oner al koxy, such as net hoxy, or gpﬁhonally substituted aryl oxy, such as
phenoxy, |ower alkytthio, such as methylthio, or halogen, such as chlorine
or bromne. [err] is split-off in customary manner, for _exanple

spont aneous lethex), idiaxan, rtetrahydrofuvane dinhenyl|ashes, Qe presence of

a catal ytic 5cd1e Thfet%oﬁ‘éir‘i'sé&'ih'Qﬂi{:ﬁﬂﬁi&oke't%nwawdt @¢édnigXl OUt i N
a terrperature range o 200 C.

rom ap roxi nat el ppro el
The cat al yt Acekane Q%MP #Mﬁﬁﬁﬁkemhg %];st s,
there being atibss fows hﬂsﬂnamﬁ:ﬂbal olty@ubphibsd.dan des or

metal ol dodes b AL .%fM ﬂﬁeﬁ%ﬁdﬁ?pi?% efambid, LhvgE,

bases, such sxiphmoxidesy anines, for exarrpl e pyri-dine, qU| nol i ne or

N, N-di et hyl ani I'i neg y Q.ﬁmg acids or
acidic salts or anhyﬁ%‘t‘a‘?tlﬂéreo 3% giszésuF uric acl. (?Hor phosphori.c
aci ds, hydr%%lmsmﬁmkﬁpl PﬁEF&P’WdP@GE‘FP BeD88 estOF or
.exarrpl e pot Wé‘%%&fﬁiﬂ&a&&p&ﬁﬁaﬂhBW%h@MQﬁ or mneral acid
hal i des, such as sul phuric acid halides, for exanple sul phuryl chlor- ide.
The process is, |f_necessary carried out in the presence of an inert

sol vent or diluént, in a closed vessel and/or under an inert gas, for
exanpl e nitrogen. Inert solvents and diluents are optionally substituted
hydr ocar bons, such as optionally hallﬂenat ed-aliphatic or. aromatic

hydr ocar bons, for exarrpl e chl om__.

~ | B \n/\z S (mva)

]
“

or salts thereof, in which X, represents hydrogen and
Y, represents a group of the formula -alk—NH-C(-z1 ) (R.,)
or X, represents -C(=2! )(R1) and Y,' represents a group
of the formula --a.].]:--l!H2 and 21 represents op'l:ionally
functionally modified oxo, and, if desired, converting

a so—ohtaina‘ble free compound of the formula II into a
different free compound, or into a salt, or converting a
salt obtainable according to tho process into the free
compound or into a different salt.

Functionally modified oxo is, for example, thioxo,
ketalised or thio~ketalised cxo, esterified dioxy, or
imino, Ketalised oxo compounds are, for example, ketals
with lower alkanols, such as ‘methanol or ethanol, or
lower alkanediols, such as ethylene glycol or propylene=-
glycols, for example 1,3=dihydroxypropane, and thioketals
are, for example, thioketals with lower alkanethiols,
for example methanethiol or ethanethiocl, or lower



fornror chl orobenzene, ethers, such as aliphatic, cycloaliphatic or

gnatic ethers, for exanple dlethyl - 14- .et her, dioxan,

Py dr of uran, di phenyl ether or anisole,; ketones, such as aliphatic -
* for exanpl e acetone or nethyl et hyl ket one, "am des, such as dial kyl7.
f.or exanpl e di met hyl formanmi de, or sul phoxi des, such as di-| ower
-phoxi des, for exanple d mg§hyl- sul phoxide. Starting material s of
ormula |1 and Il1l1 can be produced according to processes known [err]

for Vﬁxaﬂﬁ:&h [ bjaiﬁusbnsl nt@uwwd rﬂdw&ﬁiﬁd : MB.[G&[b répafedis ]Ehte[] eof,
in which [err resen rogen presents a group o e :
't or mul 25B3Pksp oF P? Miﬂ\ﬁ‘{?ﬁ%&%%? ‘[g?!}:mfand [err] represents a group
of dt]tle f or mul amndhb B_]:gr Bho&nwd e/ i Gptivhally Ibghhu?,ehmaal |y . :
modi fi o an esire ert] SO- 0 able free conpoun

of theegg IF‘q‘X o} E’W Nt~ %%ﬁ%‘ﬁﬁr %ﬂfﬂkﬂ $alt or

conver tfoxg exampleolﬂ-prnp&lldnﬁm}r d| ng to the process into the free or into

a different s EggiF. Wi@@ﬂ fﬁo%aﬁgkﬁert hi oxo,
ketal ised or t | se 0XO0, erl f | ed I oxy, or I mno, Ketalised
0X0 corfRREi m&e ior tbsame@enqeteﬁ §%4¥Y#‘bﬂ\er3§¢kaﬂal acidden as

et hanoka®al é&anol Th&&e' QAHY, FdeaQekingd ewiasnesahhcol or

S o A e ST
et hanetfalbides|; sachras sulphu:yl chloride, or phosphorus .

halides, for example phosphorus pentachloride. or organic
sulphenic acids, such as benzenesulphonic, p-toluene-

sulphonic or methaneenlphonie acid._ The cyclisation is, .
if necessary, carried out in one of the above-mentioned . u
inext salvente or diluents, preferably while heating, _
for example in a temperature range of from app:oximately
20° to approximately ._200 C, in a closed vessel and/or
ynder inert gas, for example nitrogen.

In an advantagecus embodiment of the afore-described
proceee. compeunde of the formula IVa are used as starting
materials and cyel:.sation to cempeunde of the fomula II.
and splittinq off 3-21 from the cempounds of the formula II
are carried out in situ without isolation of the inte:—
mediates. -

‘An especially advantageoue embodiment of the
efore-deec:ibed process carried out by way of the o
compeunde of t:he formula II consists, for example, in
quaternising, eepecially with benzyl bromide. compounds :
of the formula

s S et ¢ -



- —————— e ——— " . . PR . - e ees - .. - -
. B R s S ——

a|kaﬁBdlthIO|S such as 1, 2-ethanedithiol, or propanedl- thiols, for
eXanpl e propane-1, 3-dithiol. Imno is, for exanple, imno optlonally
substituted by | ower al kyl. or. phenyl, such as N-lower alkylimno, for
e&gﬁpVe N propyl mi no. The cycllsatlon is carried out in known manner,
. exanple in the presence of catalysts, such as acidic catalysts. These :
for anple, mineral acids, such as sul phuric acid or polyphosphoric acid,
m neral acid halides, such as sul phuwykhechl ori de, or phosphorus hali des,
for exanpl e phosphorus. pentachloride, or organic sul phonic acids, such as
benzesul phoni ¢, p-tol uene- sul phonic or nethanesul phonic acid. The
cyclisation im wll:tdheiassepgeseatm an optionally @ubstdtaited-genti oned

lQﬁLérZ?LYE%“}%ﬂ’f & aé]f%rom PLEHLY SBmeRAREY Minal R EEE

cl osed vessdih |m¢t3589=?f sitzrgepl am rh)gmanm off)

advant ageous:ﬁﬁmwmuéﬁ aBcatkal e datan Eggna £ QRGNS Of the
formula | Va are used as jéartlng terials_a satlon t 0 ‘conpounds of
the formul a¥9 éiﬂﬂi?%ﬂ?# ngaRd garP]rF Gﬁﬁpﬂﬂﬂﬁ(ﬁf t¥hefornula I
are carri ed Sozmula I¥e! W t hout isol ation of the inter- nmediates. An
especi al | y advant ageous .enbodi mrent of the afore-described process carried

out by way of the conpounds of the fornmula Il consists, for exanple, in
quaterni sing, espéecially with benzyl brom de, counds of the formula [err]

\,,/\

- - Bz)<3z

(Ive) .'

‘as desired solvolysing the cyano group, splitting off
the benzyl groups by hydrogenolysis in the presence of
a hydrogenation catalyst, for example palladium, and
reacting the then free amino compound with a compound
. gy - . . .
of the formula 'R,-c”ﬁ !
. Naa
optionally functionally modified oxo and Hal represents
halogen, and finally reacting by means of a cycliaing
agent, preferably a mineral acid halide, such as
+ phosphorus oxychloride or phosphorus chloride, to fo:m
- a compound of the formula II.
The compounds of the formula I or salts thereof
may furthermore be prodnced by isamerisinq compounds
of the formula

in which z; répresents



-16- in which Bz represents an optionally substituted [err]- phenyl-Iower
v adical, preferably benzyl, splitting the bond at the quaternary
OgR aton1by means of cyanldes such an al kali .nmetal cyanides, for
f;le sodi um cyanide, and. in a resulting conpound of the formnula IVés/\J,
)9 desired sol vol ysing the cyano group, splitting off the benzyl
Hy hydrogenonS|s in the gresence of a hydrogenation catalyst for

conpound of the fornula [err] = in which [err] represents optionally

functionally nodified oxo and Hal represents hal ogen, and finally reacting

by neans of a cyclising agent, preferably a mneral acid halide, such as

phosphorus oxychl ori de or phosphorus chl-oride, to forma conpound of the

formula I'l. The conpounds $&¢m RYl or salts thereof may furthernore
e

be produced by i soneri-sing i ds™ of ?he formula - -17- [err] in which
[err] represents optionally N fj,ed or amidated carb , or salts

t hereof, and, if desired, con&ert a so-ob{ainable'fgéé conmpound of the
formula | into a dlfferent Hféh(corrpound or into'a salt, or converting a
salt obtainable according to the process into the free conpound or into a
different salt. The isonerisation of compounds of the formula V

in which R} :epresents optionally esterified or amidated
carboxy, or salts thereof, and, if desired, converting
a so-obtainable ftee'compound of the formula I -into a N\
different free ccmpound or into a salt, or comverting o
a salt obtainable according to the process into the
free compound or into a different salt.

‘The iscmerisation of compounds of the formula V
to compounds of the formula I is carried out in customary
manner, if necessary by means of acids, such as mineral
acids, for example sulphuric acid, bases, such as
alkali metal hydroxides or carbonates, for example |
sodium hydroxide or potassiuo carbonate, or such as by means
of organic amines, for example tertiary amines, such as
pyridine, or by applying energy, such as at temperatures
of from 100°C, optionally in the presence of a catalytic

~ agent, such as_a_ho:ate or phosphate; for example an

alkali metal borate or phosphate and, if necessary, in
a solvent or diluent, in a closed vessel and/or under
inert gas. for example nitrogen. .

 Inert solvents and diluents are optionally
substituted hydrocarbons, such as optionally halogenated
aliphatic or arcmatic hydrocarbons, for example chloro-
form or chlorcbenzene, ethers, such as aliphatic,
cycloaliphatic or arcmatic ethers, for example diethyl



- \.. - .

to conpounds of the formula | is carried out in custonary manner, |f
necessary by neans of acids, such as mneral acids, for exanple sulf
acid, bases, such as alkali netal hydroxides or carbonates, for efam
sqdi s hydr oxi de or pot assi um carbonate, or such as by neans of .
antnes, for exanple tertiary am nes, such as pyridine, or by app
energy, such as at tenperatures of fron1100C optionally in the presence “of
a catalytic agent, such as a borate eg phosphate, for exanple an alkali -
netal borate or phosphate and, if necessary, in a solvent or diluent, in a
cl osed vessel and/or under inert gas, for exanple nitrogen. Inert solvents

and di | uent Sewczppaicsahl ydsph&hyu.uu&dwdm@m %@Ebﬂésopt ional l'y
hal ogenat ed %Lé@h%% él ﬁgmakgﬁ dro rbons for exa{E)I e chloro- formor -
chl or obenzen t s Brei EOX. FHAPRLS, AGSYORe SF onmit i c
ethers, for methylethylketone, amiﬂea.emhuh al Adalkylaides, efaer or
anisole ket&*géP l e a etone :

met hyl et hyl ket one, am es g‘gg@gﬁ%ﬁgl al yI am M ﬁﬂé‘f :

di net hyl f or rkeWeR des,sfox asaupia(dmmethygsuapuax&ades for
exanpl e dlnethylsulsaggt daimd1 or salts

t hereof can ro ucedhgco%ﬁ&itagsnet (?? Enown rger‘ise"m% oré/exarrpl e by
reacting cor?"B%ﬂ#)Rﬂéi Agrsef.peroring &9 F'B"-?qu% ts oxo or
thi oxo, Wit Ipem r%umb:céxsméowufea&emb eaﬁPeahaselde tME Gormyide i n

the form of phosphonium yI ides or in the formo phosphoranes and in which

n,’ \\(

in which X, represents oxo or thioxo, with compounds
-of the formula p(zz)sac(n -Ri or x1=-p(z3)z-cx(n -Rz
respectively, which may be in- the form of phosphonium
ylides or in the form of phosphoranes, and in which X,
represents oxo or thioxo. 2 :epresents alkyl and/or -

' phenyl, 23 represents alkyl and/or phenyl. or alkoxy
and/or phenoxy and R3 z‘ep:esents hydrogen or lower
alkyl. Starting materials of the formula V or salts
thereof may likewise be produced, for example by
reacting compounds of the formula

-y
Ng<E |

| alk  (vIb)
R/ W



represents oxo or thioxo, [err] represents alkyl and/or phenyl, [err]

represents al kyl and/or phenyl, or al koxy and/or phenoxy, and [err]
arBoent s hydrogen or lower alkyl. Starting materials of the forrmula V or

fler-eof may |ikewi se be produced, for exanple by reacting conpourids/:

ormula [err] in which X represents a group of the forrmula [err]~
] -represents optionally functionally nodified oxo wth hydrogen
¢ or a salt, for exanple 49 & kali, netal salt, thereof. After

sol vol ysi s, which then optionally follows, a conpound of the fornmula [err]
i's split off from so-obtainable internediate of the fornula [err] in which
[err] rigprisieh Xiytepresentshao grpnapoief Ighmrmlarrgeiﬂ?)?gﬁm and [err]

repr esent sl gﬁggl et ok8presents .
hydroge‘ﬁ‘%ﬁg + presgﬁts l?E(y or rreorl{c?p{o oxy is, . for exanpl e,

| over MMQS Qkyoreﬂh SALE p FRR0 8xMPLR t 30 fonal 1y

functi f'ﬁﬂ 2. 'SA@E&r Ual@aﬁismmwttnaal 'y sub- stituted
by | ower ‘an ‘advan} ageo odi % t he above-
descri mﬁm %J-lmvrrén %&M 4¢ Eo?ﬁul al, for

exanpl espﬁﬁlgoﬁﬁwdicaabthﬁnwwmeémaatcﬂgthet formkla t he
manuf act'ure of conpounds of the formula V and the |soner|sat|on accordi ng
to the invention can be carrled out in situ

-

: \{‘\ Ry | (viz) .
N Max - |
/

Ry

in which Z, 4 represents hydroxy or thio cptionally
present in sa].t form and z5 represents a radical of .the

O

formula -P( 22)3 or =P( za)z-o or Z, re_p_regents hydrogen
and z5 represents hydroxy oxr mercaptc.

' -Alkcxy is, fc: example. lcwer alkcxy such as _
methoxy, ethca:y p:opoxy or hutcxy OQtzcnally functiona.lly
modified-oxo is oxc; thioxo or imino cpt:.cnally sub-

' stituted by 1ower alkyl or phenyl. '
In an advantagecus embcdiment of the abcve-
described process for the manufacture of ccmpcunds of
the formula I, for example using compounds of the formula
VII as startinq materials, the manufacture of compounds
of the fcmula V and the iscmerisaticn according tc the |
invention can be carried out in s:.tu.
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"-20;~The splitting off of [err] is carried out in customary manner, fa
exanpl e by the application of energy, for exanple a reaction tenper/é
fromapproxinmately [err] to approinately [err] or in the presence p0
‘catyalytic agent. Such-agents are, for exanple, basic or acidic d ]
-tNvere being used as bases, for exanple al kal'i netal hydroxides, am\des/
carbonates or hydrides, such as potassium hydroxide, sodi um ami de, '

pot assi um car bonat e or sodiun1hydri§§, nmet al oxi des, such a. al um nium

oxide, or organic nitrogen basesT $WcT as tertiary am nes, for exanple
pyridine, -quinoline or N N-dinethylaniline, and as acidic catalysts,.for

ei(z;rr}ol e mneral mdaplsﬁtﬁngsofﬂl piauzi ﬁcﬁ.@, caprbiegt rowt| dat es; SEC[] as
al kal i e at,
pol yphosﬁ#ﬂﬂ?%w*% c%&?d &?‘D% %r#@%t oxi de,
or m ner flomoixample das:eaqttoastmpnamnaafd ﬂm

sul phryl gd® wt;@*car = eﬁl%oggaq:onogf inl il %MJ qgf £f the for mul a

Vis, if necessar presence”of an | nert sol vent or
di | uent, GakaAlY$is ATeRE«c| SHRD/ 3FenkSe AT TOT aXamR) e o BARIE OF t r 0gen.

Corrpognd%afdwefiﬁm'as. theto wﬁhnqanactloraat nﬁsresmd: hempbfluced
aco0r 0 oA RCH S AReSEass, ik o AR of Sriei Y,
condensi mpclycas .pkassitm hypdrexidey sgddum and.d‘m,r potagsiuym aci ds, such
as mner Al Atidite 'O $34{UnCnydrRih', Crdtal o3\deN O WY ' fs K1 dnfthidm |
' cxide, or organic nitrogen bases, such as tertiary amines,
for example pyridine, quinoline or !l.n-_dimthylaniline'._
and as acidic catalysts, for example mineral acids, such
_ as sulphuric acid, hydrogen sulphates, such as alkali
metal hydrogen sulphates, for example potuainm hydrogen
sulphate, polyphosphoric acid, mineral acid anhydrides, '
such as phosphorus pentoxide, or mineral acid halides,
such as sulphuric acid halides, for example anlphuzyl
c¢hloride. ,
| ‘The method for the fomtion of starting materials
of the fornmla V is, if necessary, carried out in the
presence of an inert solvent or diluent, in a closed
vessel and/or under inert. gas, for example nitzogen
Compounds of the formulae VIa or VIb may, fo:
their part, be p:odncad according to analogous p:ccesses -
that' are known per se, for example by condensing compounds
"~ of the formmla . ' - -

X / x2
Ph"'"‘" 1 Ph—¢ "
l g \ @,
\u,'i- (via) or / Nalk (VIe)
L | . ?\ L.
° NBE - N
R"/ %x1 2 R, X, 2



hyﬁ?ohalic aci d, for exanpl e hydrochlofic acid, or phosphoric acid halides,
az—Qhosphorus oxychl ori de or phosphorus trichloride. Phosphoranes of
4* a [err] and their phosphonium vylides can be produced accordi ng

known [err] for exanple by reacting phosphines of the fornula\_/\J
.quat ernary ammoni um-bases of the forrmula [err] in which alk’

repre- -nts anal kyl radical, such ¢ & |ower alkyl radical, and [err]

represents an anion, such as a halide or hydroxyl ani on, and by reaction

with strongbase such as kal al for e but II| hi um or
phenyl | i t«'ﬁg ‘TPE’G&PF@S&% ‘iﬂn‘Hg‘F a® eﬁﬁnon?ﬂgﬂ abl e

leem1se eﬁeichfﬁﬂ Elorn leoaanit 1, : eocaRip IS ididé.WaﬁﬂhKGBWhirﬁﬂaﬂumtidiithed

ower o ERE] aaublf HHIE0SS, fa#%% wf%%én%#ié 6845 & o de.
?g?hargnfhhénnhaﬂép pcidssifion exanpke chy@moehionﬁcalnidt Guhpoundz ?Lr%ﬂfa
[err] in %Ebﬁaﬁrrho reprgs‘é'rﬁs a'l koxy or p %’Qﬂ, w%ounéﬂlof the -
fornul a HeF- phosphorumtat esents hal ogen. Conpounds of the formul a
i dha(r:g o ﬁl gag t rr] V\/m grﬂngsab(r!g?)m?[ Io eh .;)r22-
Aoyt Tﬁgﬁeﬂﬁ #he a&pn&a@f%a i, B prodhrenl gecet ’

methods known per se, for example by reacting phesphinea o
of the formula 9(22)3 with quatarnary amoninn bases of

the formula RZ-CE(R )-R(alk')38@ in which al‘k' repre=
sents an alkyl radical, such as a lower alkyl :adical,-
o’
- an@ B<:) :eprcsanta an. anian such as a‘halid. or hydruxyl |
anion, and by sdbaeqnnnt reactian with strong bases, such
as alkali mntal ozganyls. fo: exanpla bntyllithium or
pheuyllithinuu The corresponding quate:nazy ammonium bases
:a:e obtained likswise by reaction of phosphines 2(22)3 with
known ccnpounds of the formula R dBal in the presence of
bases, snch as alkali mntil hydraxides. lower alkanolates,
hydrides oz anidcs. for e:nmple sodium hydro:ido. sodiun :
methanolate, pctasaiun‘hydrida or potassiun.amide. _
Canpounda of the formula x1-9(z3) -CH(R3)-R can
be p:odueed. for e:unplc. by reacting compounds of the -
formula P(Z )3 in which Z, represents alkoxy or phenoxy, -
with compounds of the formula nalpcz(na)-az in which th _
represents halogen.
' Compounds of the formnla Vid are ohtainahle by
acylation of caupounds of the fcrmnla

(vig)
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general formula [err] in which [err] represents optionally functionfd
nodi fi ed hydroxy or nercapto, or amino, or a salt thereof, and, if{d8
‘conyerting a so-obtainable free compound of the formula | into a @
f¥€e conpound or into a salt or converting a salt obtainable accord~ag t
the process into the free conpound r into a different salt. Functlonally
. modi fied hydroxy or nmercapto is, 62 €xanpl e, hydroxy or mercapto
‘etherified by | ower alkanol, such as net hanol et hanol, or by an

OBt one! e el G 0P EoioloR, BT o i gallen #, Pyorony o

an organi c acid, such as sulph0|c acid, for ‘exafpl e | ower al kyl sul phoni c or

'Céh,%yrthernnrre be produced, for exanple by cyclising.a conpound'iﬁg '

optional | y ﬁﬁgygdﬂeg £NE8Y . aC|d such as nmet hanesul phonic or
p-toluenes onlc aC| r by an nor ani c_acid, such as- .a mnegal acid,
for exanple hydr thep, ﬁFBEﬁFoﬁletéGﬁ& ) QFgﬁpgsents for
~exanpl e, wrtmﬁch?&ﬁhﬂdy for npld by Wﬁﬁg&d aryl oxy,

such as phenoxy. . |lo |kl ugh_as,net’hyl- thio, | ower
alkanoylo cqﬁgﬂPﬁéféﬁ: ﬂﬁki fﬂﬁég - 23- sulphanyloxy or _
optionally substituted arylsulphonyloxy such as net hanesul phonyl oxy or
p- toluenesulphonyloxy, or. hal ogen, such as chlorine or brom ne. The

cyclisation.is carried out in a manner known [err] for exanple in the
presence of a condensing ageli’&—sf,rclﬂ-‘as an aci di c condensing agent.

| ncl uded anDng t hese N/\
_ : ' (viiI) ,
N -_
R,~C=NE &
N

in which Zg rep:escnﬁs opticnally functionally modified
hydroxy or mercapto, or amino, or a salt thereof, and,
if desired, converting a so-cbtainable free compound
of the formula I into a different free compound or into
a salt or converting a salt obtainable according to .the:
process into the free compound or into a different
salt. : -
Functianally modified hydroxy or me:capto is, for
example, hydroxy or mercapto etherified by lower alkanol,
such as methanol or ethanol, or by an optionally sub-
stituted arcmatic alcohol, such as phenol, or hydroxy or
mercapto esterified by a suitable anhydride, such as
acetic anhydrida. by an organic acid, such as sulphonic
acid, for example lower alkylsulphonic or optionally
‘substituted arylsulphonic acid, such as methanesulphonic
or p-toluenesulphonic acid, or by an inorganic acid,

such as a mineral acid, for example hydrohalic acigd,

such as hydrodhloric acid, and represents, for example,
lower alkoxy, such as methoxy, or optiocnally substituted
aryloxy, such as phenoxy, lower alkylthio, such as methyl-
thio, or lower alkanoyloxy, such as acetoxy, lower alkane-



dre, for exanpl e, acids, such as mneral acids, for exanple sul phuric acid
Nelp>

hosphoric acid, and mneral acid halides, such a phosphoric acid

N\ for exanpl e phosphorus oxychl ori de, phosphorus tribrom de or ;

‘Os pentachloride. The raction is, if necessary, carried out in av/

Ot diluent, in a tenperature range of from approximately [err] to.
Lnpdely [err] In a closed 28ssel and/or under an inert gas, for

exampl € nitrogen. Inert solvents and diluents are optionally substituted

bR iehy Sk PUB S A1 0% HePel AR BN B Ly P I B

cycl oalsmﬂataa: mlphenyhoxy f or pedoluenssnlphonylaxy, ddoTxan,
dlpeny ii s Ae gfiﬂgeér GE%%E al i phatic ketones, such as
acet one or etone am des, as di al kyl am de, for exanpl e

di et Ihyf omani @e m&#ﬂh&ﬂe&; smiagl mterinawynmqm : {/lolr :
exanp a can
be proga?e%ccordl ng_to. mai-la; ﬁﬁb E&-bﬁﬂrﬁ Fﬁ ?Jor%éeH u stituti ng
the prisweh amiam ag @P%GM%G EsaEPthe'QGQ%BQPq these |,y neans

of alt kah::e.wot% wﬁpietﬁhaemb? Sﬁeaealaetnahe&@#d%ci&l Yﬁf’ :uagﬂally
reactively.esteri i S acyl a e n- w a
conpouﬁﬂaép Qﬁgép #ﬁpﬁ?gﬁPPﬁx aﬁé é&hﬁﬁﬁi %ﬁggerlvatlve
t her eomsmmdmmwuesmw hgnw.nesu téxmu a. The

acyl at 'p%s%fhagkes &&P&ﬁ&lﬁ&ge&&pﬁ%& e‘i:ibromide or phosphorus

pentachloride.  The reaction is, if necessary, carried ocut

in a solvent or diluent, in a temperature :ange of from

approximately 2G° to approximately zooPc. in a closed vessel .

and/or under an inert gas, for example nitrogen. f‘J
. Inexrt solvents and diluents are opticnally substituted

hydrocarbons, such as aliphatic or arcmatic halcgnnated '

hydrocarbons, for example chloroform or chlorcbenzene,

optionally mixed ethers, sueh as aliphatic. cycloaliﬁhatic

or aromatic ethers, for example ‘diethyl etho: diaxzn. '

diphenyl ether or anisolo. ‘ketones, such as aliphatic'

katones, such as acetone or methylethylketone, amides, sudh

as dialkylamides, for exanple dimnthylfozmnmide. or '

sulphoxides, such as lower alkylsulphozides. for example

dimnthylsulphcxido.- .

The starting materials of the formmla VIII can he '

produced according to methods known per se, for example |

by substituting the prima:y amino gronp in compounds of

the formmla

Ph—i-R;

.\\N(*\ |
B mz -

()

?
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out -aecording to a nethod known [err], for exanple by reaction with
optionally functionally nodified carboxy derivatives, such as acids,
‘anhydrides or activated esters. Anhydri di sed carboxy in this procesg
anhydri - dised, for exanple, by inorganic acids, such as a hydrohp
by~ hydr azoi ¢ aC|d by hydrocyanic acid or by organic acids, such i'!.jb
al kanoi ¢ aci ds optlonally substituted by hal ogen, for exanple acet I
~Included anong these are, for exanR#er acid halides, for exanple acid

chl.ori des, correspondlng aC|d azides, acid nitriles or acyloxycarbonyl. The

acyl ation 0 r |
functtonal Iy m)%% ed er| vat | veaé'hé%?tlbg %r #ﬁ%ﬁuﬁ%oﬁ%@s'
manner. “WH" ally zepetivyely sstaridving dbis graBeiing
material, tuw malefsiee bigefidiviithd a0 ewga, ox agqgice of a

ﬁtyé?.“gebas qw%iaef%é&a“ i ehop " Eulnibnally, medidiad Gerivaries,

nmetal al caherdaf, fand emmlﬁomingsthm eorizasgonding’ amidide twith like
t he subse%ﬁgﬂfs action wwth amonia, 'is carried out, for exanple, in an
I nert sol ch as an al kyl ated am de, for exarrpl e N, N-di.nethylform

am de, an opti onZ¥he mbybmeqfhybﬁoéMR nﬁ-&ﬂ'mﬁl& aayzied orm or E
Chereof . e adtodaly %[ e‘é“ﬁ“‘ 8 éﬁ%‘)%%é'r‘-‘g’?ure gl WL et
'gas at nos Ofh ally medified axhowa t, be
~produced mvﬂm@. péwssssﬁﬂw E&E.d ahﬁ&d:ida@b:ewwih@éw ogously
_to Fi scherd ester ndol emﬂyézfﬂg carboxy in this process is anhydri-
| dised, for example, by inorganic acids, such as a hydrobalic
. acid, by hydrazoic acid, by hydrocyanic acid or by organic
acids, such as lower alkanoic acids optiocnally substituted
by balogen, for example acetic acid. Included among these
are, for e:anple. acid halides, for example acid chlorides,
co:respcnding acid azides, acid nit:iles or acylo:ycarhouyl.
The acylatian with a compound of the formnla 31-COGB
or an optianally functionally modified derivative thereof
is carried aut in customary manner. When using an _
anhydride, especially an acid halide, as starting material.
the acylation is preferahiy carried out in the presence
of a strong base, for example an alkali metal hydride,
for example sodium hydride, an alkali metal amide, for
example sodiun anide. or an aIkali mstal alccholate, for
e:anple potassium methanolate.
| The acylaticn, like the subsequent reacticn with
ammonia, is carried out, for example, in an inert solvent,
such as an alkylated amide, for example N,N-dimethylform-
amide, ‘an optionally halogenated hydrocarbon, for example
chloroform or chlorobenzene, or a nitrile, for example
acetonitrile, or in a mixture thereof, if necessary at
reduced or elevated-température and/or in an inert gas
atzosphere. |
The compounds of the formula IX may, for their part,
he-prodnced according to processes known per se, for



tﬂééting phenyl hydrazones or correspdndingly 1, 3- substituted
“4-pi garidones with acids, such as with ethanollc hydrochloric acid, or by
.and conden- sation of correspondlngly substituted

dy oxyket ones with optionally substituted anilines. The conpoundS\gf
dp¢lla | X may furthernore, in a preferred enbodi nent, be produced, for&J .
py quat erni sing starting.cpgpounds of the fornula [err] in which
Bz represents an optionally substituted [err] phenyl-lomer al kyl- radi cal,

! e PR Hon BRI, S AR LBRh SRRl M L1 o0,

by cyantfeatingdphenylc ydraxbres (dr darrespohdinglybtisi3mabl e as

ozl GpBREscaral° R ibeated ik Wolde PabR Ra ISR o1 10 i or

genat i oatbanalict hydsochlonice qwild.acbtlrby acyI&t:Lonandanndfen-he gener al

f or mul Salet EQ?@?@H& nple, froma
- 26-. cgs£%8%3 6? ?ﬁ QEQAf rri |ch [e r 6§gprg§g%§§ a group of
the for cpEipnaldy suke %B%ﬂts hydrogen or |ower alkyl and

[err] represenmefwbmlmbom saff cheehekm@Pelr a group of

the forpula [err whi ch..J.errlis,the: a f g _mneral aC| for exanple
chlori d&® 3rg %’5 - ' tbbr%ﬁ °é od, for example %7
quaternising starting ccmpounds of the formula

(IVvad)

'in which Bz :epresents an optionally suhstituted : |
a-phenyl-lower alkyl :adical, preferehly benzyl. especially
with benzyl bromide, and splitting the bond at the resulting
quaternary nitrogen by means of a nucleophile. preferably
by eyam.des. and in a con@ound cf ‘the fom:la

ph—/‘ - o
\1(\ | o (e
hw(nz')z . .

ohtainable as intermediate. as deaired solvolysing the
cyano group and splitting off the benzyl groups, for
'example hy hyd:ogenolysis in the presence of a hyd:r.'e-
genation catalyst, for example palladium,

The compounds of the general £cmula Ior salts |
thereof can furthermore be produced. for example. from a
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‘or r-epresents - nethyl optionally oxidised to the stage of fornyl, or salts
t.hereof, by converting [err] by solvolysis or oxidation into the gr o
[err] and, if desired, converting a so-obtainable free conpound of .-"

forquia | into a different free conpound or into a salt, or:convert{ing
.%aft obtainable in accordance with the process into the free conpouhd
into a different salt. Functionally nodified carboxy conpounds and
functionally nodified carboxy conpeu@ls=different from[err] are, for

- exanpl e optlonally functlonally nmodi fied ortho-ester groups , such as

trialo-, EEBO t&ﬁ# tri-lower al koxynethyl groups, _
anhydrldlse oxy,such a cyano, a group of the fornmula [err] - cyano-,

azido- or hal ocarbonyl, acyloxy- carbonyl, such as.acetoxycarbonyl, or
derivatives of carboxy of the fornmula [err] or [err] in which oxo is
optionally replaced by thio or optionally substituted imnmino, such as
optional Iy esterified thiocarboxy, suchgas |ower alkylthi-oe- carboxy, for
“exanpl e et hyl t hi ocar boxy, anldated tbrgqarboxyl -27- imno-esters, such
as imde- or amide-halide groupPh m for exanple i m nochl oronet hyl or
am nodi chl oronet hyl, im no ether\q?dhplngs such as Fda) al kylim no ether
or | ower alkylenelnlno et her group ngsﬂ- or exanpl e nmethoxy- i m nonethyl ene
. or ethoxyi m nonet hyl ene, or anldl oups, such as am dino or | ower '
al kyl am di no, for exanple nethqu a ¥di no. Methyl oxidised to the fornyl
stage, or functionally nodified groups thereof are, for exanple, optionally
reactively esterified or etherified hydroxynethyl or optionally
functionally nodified formyl, such as hydroxy- nethyl, nono- or
di - hal onet hyl Iomer alkoxynethyl fornmyl

in which Rz represents a group of the formula -cn(ns)-a

and in which R3 represents hydrogen or lower alkyl and
Ri represents functionally modified carboxy different from
R:‘ or a group of the formula

-c(ao)-g;)c:) in which B C:)is the anion of a mineral
acid, for example chloride, bromide or tetrafluoroborate.
or represents methyl optionally oxidised to the stage of
formyl, or salts thereof, by converting a; by solvolysis
or oxidation into the group R, and, if desired, converting
a so-obtainable free compound of the formula I into a
' different free compound or into a salt, or converting a
salt obtainable in accordance with the process into the
free compound or into a different salt. Pﬁhctionally
modified carboxy compounds and functionally modified
ca:baxy compounds different from Rz are, for example
optionally functionally modified’ ortho-ester groups, such
as trihalo-, halo-di-lower alknxy— or tri-lower alkoxymethyl
groups, anhydridised ca:boxy such as cyano, a group of
the formula =Ca=0, cyanc-, azido- or halocazhonyl. acyloxy-
carbonyl, such as acetnxyearhonyl. or derivatives of
carboxy of the fozmula.nz or R®, in which oxo is qptianally
replaced by thio or optionally substituted imino, such as
qptionally esterified thioccarboxy, such as lower alkylthio-
carboxy, for example ethylthiocarboxy, amidated thiocarbnxyl.
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or"ﬁ orm mino. Functionally nodified carboxy conmpounds, such as.optionally
'anally nodi fi ed ortho-esters, anhydridi sed carboxy or acyloxycarbonyl'
%o voI ysed directly, or in several sol vol ysis steps, to free,
W- or ami dated carboxy. The solvolysis of [err] is carried out \Pﬁu
wanner, for exanple by hydrolysis W|th wat er, by anoonolysis with :
anmoni a, by am nolysis with a des ?eg primary or secondary am ne or by
al coholysis with a correspondi ng al cohol’. The process is carried out, if

necess oy nollhaltdid)’ SREHE Ca®f 1M §8L 2b¥S hmidR-Rallde Yr diiﬁh{sle”t in a

cl osed vessel, 1n a tenperature range of from appr.oxi err] to o
appr Xi #ﬂFe Jﬁ mmhtft°§a F’%%&Pﬁ%ﬁ%l{ dogen.  Cat al ysts
are, fomigfe? LI!S nShEn aﬂemaﬁe:samyas.ﬁ]doaletm apror al kali.ne
earth petal r QXi de f or npl &y so ot assi_um.or l,ci um hydr oxi de
or termeﬂaﬁq Sneiing eiER SEoRFLPERNCLo5; SHAALE, A oy

exanpl dmii homethyléne, omremdyimimdnethylegeagom amidiro ag;:oupe; al aci ds
for ex dr | i u hl g&h%l

car box?% 8@'%5@ f%“é %Wgﬂg\%egrs REn&Car oxyI I C acl ds or

opt i onamidinghst i tut ed benzenesul phoni ¢ aci ds, for exarrpl e acetic acid

-28- or p-tol %Eﬁi:ﬁs &4 h bt%g ﬂ_mfjﬁorrryl
stage, such as ne hyI r ox ﬂ%t% gr Q:)fﬁunctlona:filly nodi fi ed
der i vampdd£iese meaahp%eo a?%ﬁetﬁ?? ignaddshet hyl |

- ner cap&as&i:wew mﬁﬁmiearcepétnaﬁﬂeauhwmjmdﬁ no, may be

oxi di seg il ! a(il;)/ functionally modified formyl, such as hydroxy-
methyl. mongc~ or di-halomethyl. lower alkoxymethyl. fomyl
or formimino, : o
| ‘Punctiocnally modified carhoxy compounds. ‘such as o/
cptionally functionally modified o:tho-esters. anhydridised
' carboxy or acyloxycarbonyl can be solvolysed directly.
or in several solvolysis ‘steps, to free. _esteriﬁ.ed or
amidated carhoa:y _ :
' The solvolysis of Rz is carried out in known ‘manner, .
for exmple by hydzolysis with water, by amonolysis
with amonia. hy aminolysis with a desired primary or
seconda:y amine or by alcoholysis w:.th a corresponding.
alcohol. '.l‘he process is carried ont. if necessary, in the
presence of a catalyst. in a solvent or diluent, in a - .
closed vessel, in a teuperature range of from approximately -
o° to app:oxi:nately 150 c and/or under. inert gas, for
- example. nit:ogen. :
_ Catalysts are, for example. basic condensing agents,
such as alkali metal or alkaline earth metal hydroxides, -
for example sodium. potassium or calcium hydroxide, or .
tertiary organic anines. such as pyridine. or trialkylamines,
for example triethylamine. or acidic hydrolysing agents,
such as mineral acids. for example hyd:ohalio acids, such
as hyd::ochloric acid. or o:ganic ca:boxylic or sulphonic N
acids, such as "lower alkanecarhoxylic acids or. optionally
. substituted henzenesulphonic acids. for example acetic acid




or. by way of several oxidation steps, optionally by way of hydroxynethyl or
forqyl, to carboxy. Etherified hydroxynethyl, preferably |ower
a]koxynethyl for exanple ethoxynmethyl, is OX|dised, in the presen flpn
oxi dising agent, to formesterified carboxyh especially | ower alko
carbonyl . The reaction of formyl to form carbamoyl is carried out,

exanpl e by neans of an 'ami no conpouwnd28n=t he presence of an oxidising
agent, such as a trans- ition netal oxide for exanpl e manganese di oxi de,

and, if n Pgo?_@ a nucl eophile, especially a cyani de.
Oxi dation of err |s car out I n Tustomary manner, for exanple using
cust onmary . oxi di si ﬁr@imeéxéap#be Sprmylaistage,

catal yti Capuamagisl wd glox 152! £32hb1 , ObrC FiEH L 1y -
manganat es ch ‘as _so hr e or_potassiu &r manganat e, _ or _
transiti omgﬁf- shareptcssughoas aémeﬁ'-m%-urﬁqm oxi de.

The oxi datg IeC&hl ﬁﬁg&ﬁ?ﬁﬁﬂ‘th 1?nthgggb nuaﬁ in a
Cerr] Xe?ﬁ#{sé‘ﬁﬁéir yvins%e% St Ehan neyobe ibised, dHfactlen oY
produced asedbgt wayt ofasaivegals peidztion, stepsoxoptionallycdnt ivey
o Bro i O ERSEERTMIC L sormdf, 18 SREBBR ST RIS ® 00 T,
of phosphdnydnexymetbyds, wqﬁmmroawﬂmld ifomvexampler |
;gg;g:gg:%%ﬁaﬂﬁ 1aPasidiied 14 68" BReBencd bF ' UblaPlfly' O
t, to form esterified carboxy, especially lower alkoxy-
carbcnyl. The reaction of formyl to form carbamoyl is
carried out, for example by means of an amino compound
\_ in the presence of an oxidising agént,'su&h as a transe—
. ition metal oxide, for example manganese dioxide, and, if
necessary, in the presence of a nucleophile, egpecialiy a
. cyanide. o _ : o . '
Oxidation of Ri-is carried out in customary manner,
for example using customary oxidising agents. These are,
for example, optionally catalytically activated oxygen,
alkali metal salts of chromates or manganates, such as
sodium chromate or potassium permanganate, or transition
. metal oxides, such as manganese dioxide or chromium
trioxide. The oxidation is carried ocut, if necessary, in
~an inert solvent, in a closed vessel and/or while cooling :
or heating, for example at appraximately o°® to approximately
150°c. .
The starting materials of the formula X can be
produced according to analogous processes, for example

by reacting campaunds of the formmla

(via) ,
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as | ower al koxy, and/or phenoxy, and [err] represents function- ally
nodi fied carboxy different fromJ[err] or a group of the fornula [err] or
nethyl’optlonally oxidised to the fornyl stage, splitting off from : _
»qedi ates of the fornmula [err] optlonally obtainable in this nanner\,wQJ
err] represents [err] and [err] represents a radical of the fornmula
V dr [err]respectively, a gopgyownd of the fornmula [err] or [err]
ively, and isonerising a conpound obtained in this manner to a

conpoynd fornula X The react 'S usy carried ouf in an-inert
solveﬂ? “BGFLESE ?cﬁﬁﬁl?’h Bﬁﬂat %hy %ﬁmh as an
1z:ar;:)rrrat'l:.he tomw,l’ Iwhiclszmay De Lal thae form @‘ih:ﬂier o€ az .

etr 0 ornan1 e, in a
t erpoPhepbapdiel 5'&?-3?;0%% #%ﬁ%ﬂ?ﬁ%ﬁ&rﬂ%ﬁ@ oy lerr]
?nd/oandpﬁnoﬂhﬂbr mmrqeaen#eeaﬁk¥h byspheaadhandzz -30- base,

or e ahﬁ#ﬂ e Ol dy it

- but air(l' h eﬁ‘Eaa 1Terr ﬂm °: gtég?@feng% 20T the
f or AR JOVRT,ALXRRYyr nd/On Emwotmé B'nrspreemat Sanstianvol ysi s

or oxayi ﬂadu.med Yairlbciiy? e Lérée eﬁ&nSkartbega Roup} AP the from

conmpounds  of the [err] in mhlch Bz ?epresents an optlonally

subst ptute arfs k r.ef er abl zy t he
terti w M (uby |§rq&ﬁé?¥ai %Eti #}M%eﬁ%ﬁ chl ori de,
t he bfozmpl Btageua@pmitedngtaftn!ramoﬁntermediatea of the

formula

' g e
R. | | (vin) ,

opticnally ohtainable in this manner, in which x' represents'

-é:Dor -§:) and 24.representa a radical of the formula

-P(zz)3 or -p(x (2 )2,:-espeetively. a ccmpound of the
formula xg-p(zz) or X =p(x4)(z )2 respectively, and
iscmerising a compound obtained in this manner to a
campound of the formula X. .

The. reaction is uaually carried out in an inert
solvent, for example an optionally halogenated hydrocarbon,
such as an aromatic compound, for example benzene or
toluene, an ether. such as tetrahydrofuran or dioxan, or

an amide, for example dxmethylformam;de. in a temperature
range of from approximately 20° to approximately 150°
_and/or cptionally in the presence of a catalyst. such as a
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spl it~ by nmeans of a strong base, such as by a cyanide, for exanple sodium
cyani.de, and in a resulting conpound of the fornula [err] the cyano grgeg
is converted into [err], for exanple by solvolysis to carboxy or |owe
aIkQuarbonyI and then reduction to hydroxynethyl or |ower al koxyneth 4:’
regpectively, and the Bz groups are split off by hydro- genolysis in
presence of a hydrogenation catalys).gghe -pound obtained in this mahre

"is then reacted with -31- a conpound of the formila [err] in which [err]
represents optionally functionally nodified oxo and. Hal represents hal ogen,
and cycl i shasen forcexampienam metabralecholata) aswchsagarried out

~in the pre§gﬁsgggﬁmatgg&;aqﬁﬂﬁuﬁygh&§jng agent, such-as a mneral- acid-
hal i de, for exanple gQ%Fpgprus OX hI ride. EBFH n{lds of thg Eornula I
in which [err] re rPAERTEALS: oduced
by addi ng aft theafdrapllal X in mffﬁ.oh i a rrmmyn'dbaef caftebgor nul a '

ormia | 2? ofvirSof bR Henir v o AR ”%F@%bsz PR cBER RS 1,

or phenyl and {:tar}:ingpr Sorn example oanc qmpounds 3£ the formula.
Ph-—g/q\?hﬁz o f' (Iva)
NNt |
B
s

in which Bz represents an optionally substituted c-phenyl-
lower alkyl radical, preferably benzyl, the tertiary
nitrogen atom is guaternised, especially with benzyl

- chloride, the bond at the gquaternary nitrogen atom is _
split by means of a strong base, such as by a cyanide, = _
for exampie sodium cyanide, and in a resulting compound
of the formula -

\
Ph-_-'“

\a/\

BszBz 

{(IVe)

the cyano group ia converted into Rz' for example by
solvolysia to carboxy or lcwar alkoxycarbonyl and then
reduction to hydroxymethyl or lower alkoxymethyl
reapectively. and the Bz groups are split off by hydro-
genolysis in the presence of a hydrogenatian catalyst.
The compound cbtained in this manner is then reacted with



N ’ . :
fomila [err] The reaction is carried out in customary manner, for exanple
in. the presence of an acidic catalyst, such as a mneral acid, for exanple -

T uric or phosphoric acid, and optionally whil, heating. The starti ng -
g,. @ als of the formula XIb can be produced accordg to anal ogous \Ju
p fsses, for exanple by reacting conpounds of the fornula [err] in which g
[err] represents oxo or thioxo, JMghhydroxyl am ne or an acid addition salt
thereof, -or with an azide, such as an alkali netal azide, for exanple:

sodi um azi de. Compounds of the fornula I ip which [err] represents
.esterified or am dated 1-carboxy-| ower and al k represents vinylen

are pro@ca&pdﬁdeaﬁnﬁc Poraalnwdr Rgeat i ng ap,orﬁprwma;cz ounds of the
formula [err] -33- in which alkr pré&m et hyl ene, the splitting

of f of hydrogen with sinultaneous formati f ‘an addi - tlonal bond, and,,

:Lt geZ' [ﬁ%‘ige@ér#@% #iﬁﬁﬁ@?#mﬁ%?‘% or conver%oﬁse;n\ég%gﬁgd of
the for sl zepessnts| balogendi andi cycdd sation itm mmndimor :

convertlw af fmag_gogdli dadilea F&P_c £040 the free
compoun t e*orrru b I nto ifferent salt. The dehydrogenatlon i's
carri ed BRRsency n%e‘lmﬂ Me 3@&%&%’?‘5" aﬁu@eiitﬁd t enper at ur e,

for exafiliferddl ca¢ctdEa3id6¢ raﬁgexeinﬁlm Wt&ycﬁbéﬂdbo

appr oxi rrately 3&‘ and V\ésh kh%h‘sg of aa T in which R
represents amidated 1-carbo=ymthyl can further he
produced by adding water and ‘splitting off a protom in
compounds of the formula -

ph-——-—o— cnz-csn-as

\,\
a,"_n’

(x1a) |

which are prodnced in situ by rearrangement of compounds
of the formula

X

| ph—o- cx-xz-c:-zv.5 |
\
ﬂ' alx
/
o

(x1D), -

in which Rs represents cptionally substituted lower
alkyl or phenyl and xs representa a :adical of the



‘dehydrogenating agent. Such agents are, for exanple, dehydrogenation(?!l ’_
Gatal ysts, for exanple sub-group ele- nments, preferably of the sub-gr SR
VIIl, such as palla- diumor platinum or salts thereof, such as ruthen|un}ﬂ

‘trlqbenyl phosphi de-chl oride, the catalysts optionally belng supported on a

‘dwi'tabl e carrier, such as carbon, alumi.nium oxide or silicon dioxide. Oher
dehydr ogena- tlng agents are, for exanpl e, qui nones, such as p-

benzoqui none, for exanpl e tetrachkoB& p benzoqui none or 2,

3-di chl oro-5, 6-di cyano- p- benzoqui none, or anthra- quinones, for exanple
phenant hr ene- 9, 10--qui none. The reaction is carried out in an inert,
optionally high- boiling, solvent, such as an ether,- for. exanple- dlphenyl

et her, |f.ﬂnilk%i11!kﬂﬂe¢rp?ﬂs 4 in a closed vessel and/or under an
inert gas, for exanple nitrog&h) The conpounds of the formula | to be used

"as starting materials can . be produced according to the. afore described

. processes. A conpgug ctisnf Dot 3R udcidty

i nvention can be ceﬂgggi gylntgsguh?f?g?ent co und the fornula I in
a nannerlg%iMPﬁﬂﬂP { Cha PERESRCR-PE] A, ¥8%oxy, this can
be convertafbm&rdlmmzsaetdf,l tori whomwic or 34- [err} I into
correspon ing optionally
reactive W%g %%t?é 0$§§ %%**ﬁg}%% (#l%éﬁ $ with a desired
al cohol , for exaffhe stazting matieriaisi of m@mJ.aam etam deri ved

t her ef [ OMpep hedi gag]bgw ﬂf@&‘i it ea%j Lve

chEo %%rlvaglvesa ed s . sed '£52 &

functlonal
rea ing campeunds of tha farmnla

'\\Vf\ilk ' - (XIc) ,..

a.,’ W

in which X, represents oxo or thioxo, with hydroxylamine
or an acid addition salt thereof, or with an azide,
such as an alkali metal azide, for example scdium azide.
Compounds of the formula I in which”Rz represents
esterified or amidated 1-carboxy-lower alkyl and alk
represents vinylene are produced, for example by

dehydrogenating appzopriate campounds of the formula



2 .fér exanpl e, anhydrides, there being used as anhyd- rides especially"
By “anhydri des, for exanple those wth inorganic acids, such as :
¥® orial ic acids, for exanple hydrochloric acid, or hydra20|c or Lo
hy bcyani c acids, or with organic carboxylic aC|ds such ‘as | ower al karai/e
acids, for exanple acetic acid. Reactive derlvatlves of an al cohol are, for™
exanple car boxylic, phosphorous, sol BBurous or carbonic acid esters, for
exanpl e | ower al kanecarboxylic acid esters, tri-I|ower aIkyIphosphlte

di -1 ower -al kyl sul phite or. pyrocarbonate, or mineral or sul phonic acid
_esters, forimmhﬂ;dle zlik orepreséentsi éthylenel phwitic the dsphitting

' -benzenesur !$#M§g§§ tQ?EF ﬂ%?ﬁ! S of the
‘al cohol con nedl'Il em?ﬂcaﬁlon ree car boxy |2&fcgarlr§|% Sut in the

presence ofhi@nﬁinm:wga@@enif dnsizedonconverting alompownds agents

that split @éaffm Ndccabalig| Sol inbhdnbentiidd BMitd Wibegkanpiol s, for

exanpl e aci or éia.c Ero 0 |c aC|ds such as hydrochlor?% h dro-

brom c, sulSewRqund n%l‘l% %eﬁ?mrﬂcf%ﬁﬁl/m

t ol uenesul ORiKe emﬁhnﬂa Lr%ﬁtiﬁhdhlesheb:oﬁib@' b iHd Iweﬂeiehher ate.

Sﬁ;fog?[¥uggﬁfr bhﬁ%# gdﬁgg%gaglggap entsPiéi.-for e aEEod||n1des
d|ethylcarMBMthe(hzdeébdltytbohhnyfreebmdmguuﬁa(bf the fo:mula I '
??ethyl - ,é t%a%igggggé -carbodlln1de ‘Con- ~densi ng agents for
e esteriflcé esfers are, for exanple, basic. ccondensi ng
agents, such as |m ghhzdmmetion éﬁamaut &R 2 manmeral i ne
i o oe LR st ac Ul basiband, sl 21
example a temperatu:e range of from appreximately
100° to approximately 300°, and with the use of a
dehydrogenating agent. Such agents are, for example.
dehydrogenatien catalysts, for example sub=group ele-
ments, preferebly of the sub-group VIII, such as palla-
dium or platinum, ‘or salts thereof, such as ruthenium-
triphenyl-phosphide-chloride. the catalysts opticnally
being supported on a suitable ear:ier, such as carben,
. aluminium oxide or silicon dioxide. Other dehydrogena-
ting agents are, for example, quinones, such as p-
benzoqpinone, for example tetrachlo:o-p-benzoquinene
or 2, 3-dichloro-5, 6-dicyeno-p-henzoqninone. ‘or anthra=
qninones. for example phenanthrene-Q 1o-quinone.. The
:eaction is ‘carried out in an inert, opticnally high-
boiling, solvent, such as an ether, for example diphenyl
ether, if necessary under pressure, in a closed vessel
and/or under an inert gas, for example nitrogen.

The compounds of the formmla I to be used as
starting materials can be produced according to the
afore-descrzbed processes. .

A compound of the fermula I ohtainahle according
to the invention can be converted into a different COM=
pound of the formula I in a manner known per se.

If the g:oup R, contains free carhoxy. this can
‘be converted-accord;ng to esterification methods known




nltrogéﬂ bases , for exanple tertlary organlc am nes, such as triethylam
or- pyridine. The esterification is advantageously carried out with the
al ¢ohol in excess. it is preferably carried out in an anhydrous nediu
neceSsary in the presence of an inert seolvent, such as in hal ogenated
-hyﬁfobarbons, for exanple chloro- formor chlorobenzene, or in ethers,’
exanmpl e tetra- hydrofuran or dioxan. The reaction with an olefin can be
carried out, for exanple, in the preseacgq4ok an acidic catalyst, for
exanple a Lewis acid, for exanple boron trifluoride, a sulphonic acid, for:

exanpl e p-toluenesul phonic acid, -or especially a basic catalyst, for .
exanpl e sodi umBRE r£ %rﬁ%ﬁ?ﬁ‘é’-n ﬁyaﬁﬁggé'ég CRERSXheBOB ol vent
EUCPhaS an etp@ﬁﬂuﬁﬁﬂ |U§t§éﬁ8119rrF&EE&g@hW@gifﬂéﬁ‘carboxy b
urthernore, free. car or re ive i opal c¢ar boxy, derivatives canh be
converted into9% @ §€°ﬁs¥ﬂral YR @ Gesdnachialeshel.

primry or seccﬂaﬂ:arexatpm alreévetmepdeﬁbhei&lasehéw‘eowdﬁow oldEfes or

Wi denyar at | SREIYRY HSERAR, Yr ol e i BE bR S e S o e

are used as cond&nsung agents preferably bases, for exanple inorganic

bases, such as al kal Bl §VAQHAGS. e RECEAANR CanibyT A Al ™

hydrOX|de organi-c-nitrogen bases, such as m nes

pyridine, triba®@afar @m&%tmmidqe, theret baﬁalgosadeaheaa mhyd-as

t etrachl orosi | qﬂﬂgfd garé I

ding to the m?g%terdgl#r n v&n ch” [err] cont |nsaé§;lerefh g%?giboxy as

~ substituent, c ¥ Bk inorganic 3¢ids, | suehsas- hydrphadiscacics + &ampl e by
reaction with W@Wd&ﬁﬁ@%ﬂ,%%ﬁﬁrﬁb&é%%&%ﬁ an

alkalr.netal acids, or with organic carbaxylic acids, such as lower
N2 . alkanoic acids, for example acetic acid.

- Reactive derivatives of an alcohol are, for éxample.
carboxylic, phosphorous, sulphurcus or carbonic acid
esters, for example lower alkanecarboxylic acid estérs,
tri-lower'alkylphcsphita. di-lower alkylsulphite or

- pyrocarhonate,_or mineral_o: sulphonic acid.esters, foxr
' example chloride, bromide or sulphuric acid esters,
henzenesulphonic,'toluenesulphonic or ﬁethanesulphonic
acid ~esters, of the alcohol concerned.

The esterification of free carboxy is carried out
in the presence of a condensing agent. There come into
consideration as agents that split off water by catalysis

~ in the esterification with alcohols, for example acids,
for example protonic acids, such as hydrochloric, hydro-
bremic, sulphuric, phosphoric, boric, benzenesulphonic
and/or toluenesu;phonic acid or Lewis acids, such as
boron trifluoride etherate. Customary water-binding
condensing agents are, for example, carbodiimides sub-
stituted by hydrocarbon radicals, for example N,N'-
diethylcarbodiimide, N,N-dicyclohexylcarbodiimide or
N-ethyl-N'=(3-dimethylaminopropyl!-carbodiimide. Con=-
densing agents for the esterification with reactive
esters are, for example, basic condensing agents, such
as inorganic bases, for examplg'alkali metal or alkaline




gt, for exanple the sodium or potassi u_m'salt, I f necessary - 36- in
% presence of a catalyst, for exanple a strong base, such as an al kali -
'.

| - hydroxi de, am de or al cohol ates, for exanple potassium hydr oxi de,
um am de or sodi um netanol ate, or a strong acid. such as a m neral '\/u

acid, for exanple sul phuric aci a5 =phosphoric acid or hydro- chloric acid,

or such as an organlc sul phonic acid, for exanple an aromatic sulphonlc

acid, such as t ol uene ul phonic acid. Esterified c can furthernore:

be co @m@eeapsoﬁr o8 I P22 3 ‘R&g eprocesses, for

exanp (?waesmdﬁoérseaeﬂuﬁhayaresdaeecﬁ mx&rﬁw; ocfhergandee into

consi deration as catal ysts preferabl ases xa e_al kali netal

hydr o %’bgh A383 4 otPh §-P gﬁ&ﬁ ??I’ed car boxy may

furt hesuak a&et:bathylaﬂinetorcpyh@n& cﬂe)rﬁsi;ercht‘ieatibnr exanpl e by

o bads dviftidisialy! GardiR SR A Akl L1 SRATPI S R0 OO ol e

. ammoniexeesay t iTH %ﬂlM@#egmycmCﬂﬁém%mMersd as bases, for

I S e e e g AR R 01 00

phosp Hﬁ?ng Pglrg I]'E%M 'ﬁ% OFP=t he fornul a

| obt GMI&Wmébeornwumnn vm:ﬂemmowﬁa&r] cont ai ns

an a car.box tuent can be transfornmed according to nethods: '

kno %%é‘%ﬁ% #&‘%ﬂé am de bond and thus convert the carbanoyL into

free car boxy!hé'hrsao'pﬁoatwthhl ancaﬂ.lerfé.ah @an ibe t¢ar:pie!§eou'b,of a catal yst,

.for ewl&ample. in the pzesence of an acidic catalyst, for
example a Lewis acid. for examp.'l.e boren t:i.f.luoride, _
'sulphonic acid, for example p—toluenesulphonic acid R
especially a basic catalyst, for example sodium or
potassium hydroxide, ‘advantagecusly in an inert solvent,
such as an ethe:r:. for example diethyl ethe: or tetra~-
hydrofuran.

E‘u:the:more. f:r:ee carboxy or reactive functional
carboxy derivatives can be converted into a desired
amidated form by solvolysis with ammonia or a primary
or secondary amine, it being possible also for hyd:cxyl—
amines or hydrazi.nes to be used, the solvolysis being |
carried out in custcmary manner with dehydration, option-
ally in the presence of a condensing agent. There are )

-used as condensing agents preferably bases, for example
inorganic bases, such as alkali metal hydroxides, for
example socdium or potassium hydroxide, organic nitrogen
bases, such as tert.-amines, for example pyridine, _
tributylamine or N—dimethylaniline. or tetrahalosilanes.
such as tetrachlorosilane.

Further, ccmpounds of the formula I obtainable ‘aceor-
ding to the invention in which R, contains esterified
carboxy as substituent, can be transesterified in custo-
mary manner, for example by reaction with a corresponding
alcchol or a metal salt thereof, such as an alkali metal
-salt, for example the "_s'odium or potassiuin 's'alt, if necessary

BN



a b&se, such as an alkali metal or alkaline earth netal hydr oxi de or
carbonate, for exanple sodium potassiumor calcium hydroxide or carborgte
or an acid, such as a mneral acid, for exanple hydrochloric acid,
.sulphurlc aC|d or phosphoric acid. If the group [err] of the fornula I
corit ai.ns an esterified carboxy group, this can be.converted into an - 37-
am dat ed carboxy group, for exanple béénmnonary sol - volysis,

advant ageously hy an axcess of ammoni or an am ne containing at |east one
hydrogen atom option- ally in the presence of a catalyst. There are used

ﬁsdcat ﬁ: yStSinfﬂjieﬁﬁiéBéﬁcéCbﬂS rﬁ:ﬁL exdiipibe 4 O§tLY k l&se tal
ydrochl oric, sul phuric as suc as, a i nmeta
hydr oxi des, $8FBe38pR a%#gnpg%%ggﬁ%‘fﬁﬂ BEBSrerr]
~of the form:torlesanphenpoaass&hm W@nsﬁﬂhﬂnmy«th&imn be
converted i arb m Y., ysi's with
an al cohol Wﬁiﬁé;éééﬂcg of %%gfﬁo?g‘)&a r#‘ﬁ‘ég ﬁﬁtﬁéﬁ# %égbfor _
exanpl e, acifbx esampletsulpburigs acidar a:lhaaphm:ict actdamplhyqlnogphori c
acid, hydro- cﬁﬂé c hilgl ﬂg}% ggﬂg f the
formula | is su fﬂgtla?ﬁ? gﬁ?ﬁ%&erﬁ&a :% th| S .can be o0x| |se 9
customary nESMRIRPIE é@r?ﬁ@ﬁé Fnguiphonis asicul $HFh3s R-toluen -
al kanesul phoswiph Jﬁf&eaegae into considerati | on as suitable oxi di sing agent S

fsacr:ht 22 g)glrgglt hgno#o thgf‘-i gg% de sta e; ﬁr, exa%%;no anj edperam ds,

per sul phuri d.mdthdrgneeccarbonydg:mp:hmnﬂﬂngatﬁ& known processes,
for example by hydrolysis in the presence of a catalyst.
There come into consideration as catalysts preferably
bases, for example alkali metal hydroxides, such as |
sodium or potassium hydroxide. Esterified carboxy may
furthermore be converted into carboxy in customary manner,
for axample by solvolysis. optionally in the presence of
a catalyst, for example an aci.dic oxr basic agent, or _
into amidated carboxy by amonolysis or aminolysis with
ammonia or with a primary or secondary amine. There
are used as bases, for example alkali metal hydroxides,
such as sodium or petassiﬁm hydroxides, and as acids,
for example mineral acids, 'sucl_: as sulphuric acid,
phosphoric acid or hydrochloric acid. Likewise, com-
pounds of the formula I obtainahle according to the
invention in whzch the group Rz contains an amidated

~ carboxy substituent can be transformed according to o

methods known per se that split the amide bond and thus
convert the carbamoyl into free carboxy. This operation |
is carried cut in the presence of a catalyst, for example
a base, such as an alkali metal or alkaline earth metal
hydroxide or carbonate, for example sodium, potassium
or calcium hydroxide or carhonate. or an acid, such as
a mineral acid, for example hyd:ochloric acid, sulphu:ic
acid or phosphoric acid.

' If the group Rz of the formula I contains an

esterified carboxy group, this can be converted into an



percarboxyllc or persulphonlc acids, for exanple per- formc, peracetic,

uor operacetic, perbenzoic or p- toluenepersul phonic aC|d or mxtures *
mAdr ogen peroxi de and acids, for exanple a m xture of hydrogen per oxide
acetic acid. Frequently, the oxidation is carried out in the presenoé
di tabl e catal ysts and there_shoul d be nentioned as catalysts sui tabl e
aci ds, such as optional ly substTtufed carboxylic acids, for exanple acetic:
or tri- fluoroacetic acid, or -transition netal oxides, such as oxides of

.ﬁ'x.egi”tﬁﬁ'% o}“!f?at .%?c%r‘éae%%péﬁﬁéﬁfad%%?w& - exanpl 6. at

t enper a volysis VWM MY caxp 889885 aﬁpam-la&i wr100[err]. The

oxi dati gg Eﬁihgecaﬂ tf0e] &2k 3R R g’h Hd-£spondi ng
manner , ﬁth di nj tro en tetroxide .as catalyst |n the 5re ence of oxygen at

" lowte %%cpﬁ R %ﬁ#&w‘éx. dThese ere msedbws al kyl thio
~to | oweeaehlgreteql mxd:awmci shseal h& hh.ﬁewd'a‘éi% agent is used

in exce 0 t rnu a Fr].represents ‘an aromatic
radlcaligﬁbgfgﬁgﬂ %M?% TG X ?ﬁ F 8? Lﬁﬂ!kh&F%ﬁ 4¢wonyl can be
r educedomcbasésng smhm‘sqcaiskadrb\m{:al rhydeciiidesqr Eo&pme ower '
alkylth rom | ower alkanesul phonyl derivatives,
al so to g#nggetsa%ylm n%ﬁz}é’%éabl e reducing agent is, .for exanple,
- catal yti cal I ngclthﬂag@@'m/d! @ the oformelaglucedtadnse amisuls- or oxi des,
~such a w&wﬁw&%wwwd'amgfcéﬂ%& 8%hdeEeadP iR Y suppor t ed

on a swtabl arrl er,- such as

ester carboxy for example by customary solvolysis
with an alcohol in the presence of a catalyst. '_!.‘he'

catalysts used . are, for example. acidic catalysts, such _ .
as mineral acids, for exanple phosphoric acid, hydro- | .
chloric acid or sulphuric acid._ |

If the substituent R, of the formula T is sub-
stituted by lower alkylthio, this can be oxidised in
custcmary manner to corresponding lower alkanesulphinyl
or lower alkanesulphonyl. There come into consideration
as suitable oxidising agents for the oxidation to the _
sulphoxide stage, for example, inorganic peracids, such .
as peracids of mineral acids, for example periodic acid
or persulphuric acid, organic peracids, such as suitable
percarboxylic or persulphonic acids, for example per=-
formic, peracetic, trifluoroperacetic, perhenzo:.c or p=
toluenepersulphonic acid, or mixtures of hydrogen peroxide
and acids, for example a mixture of hydrogen peroxide '
with acetic acid.

?requently, the oxidation is carried out in the
presence of suitable catalysts, and there should be
‘menticned as catalysts suitable acids, such as opticnally
substituted carboxylic acids for example acetic or- tri- ,
fluorocacetic acid, or transition metal oxides, such as =
oxides of elements of sub-group VII, for e:ample vanadium,
molybdenum or tungsten oxide. The oxidation is carried
ocut under mild conditions . for example at temperatures of
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‘active carbon or barium sul phate. There also cone into cosideration g
r_eduat:ﬁ\g nmetal cations, such as tin(Il) lead(ll), copper(l), manganese?
ti-taniun(l1l), vanadiun(ll), nolybdenun(lll) or tungsten(lll). compounds] e
‘hydgogen halides, such as hydrogen chloride, hydrogen bronide or hydrogen
Iedi de; hydrides, such as conplex netal hydrides, for exanple

l'ithiumal um ni um hydride, sodi umbog®hydride and tributyltin hydride,
phosphorus conpounds, such as phosphorus halides, for ‘exanple phos- phorus
trichloride, phosphorus tr| br.om de, phosphorus pentachl ori de or phosphorus

~oxychl ori gpprpkimaitelss ~ rtmsapprmhﬁnatahys-phoogc.or phosphorus .-

pent asul phi de- | r aptan thio

aci ds, such as %e %ﬂ%’?&%ﬁ %\% W%o%ﬁi%%xﬁ%ﬁcg;@s %e di t hi oni t e
or sul phucbr:ﬁ.gdnoumﬁlnemr«mn&mmannhne/wmddﬁalwbm di oxi de
conpl ex. fLee uggds jiag @ manner
known [errgﬁi‘u'*: or exarrpl e rea ng Wé‘ﬁe&@ﬁ&e é%ﬁ*?‘srggagem oo’such as a
m ner al asmesntars@s.easr&am @im exidakion of theon.

Dependi N0; BlekN 16458 & fec IRiwds T WBisSé 48l Shan{1 Teblad n:hwew conpound
may be in the_formof one of the smEle |$$ rs Or mxtures thereof, for

exanpl e, H@Héﬂr&i’n&hﬁn 8§F89H°atoms as pure
optical isomersgcomgponds Iweﬁorﬁmsxniﬁ whiERSROf riepee@entssuch as

Focul t) noa pEORaELe: a«%a@ft”e frireted By, Xt”%ﬁa@pﬁ?@g’im be
separ at edorolower aikydsulghunylcan doe nﬁmceél adcébtdingces of the
consti { UChbnokl KAMWA TN Ye d"'thd ol SpbdQIRL10Weds hIKELRART S O
ccmpounds and, starting from lower alkanesulphonyl
~ derivatives, also to lower alkanesulphinyl. A suitable
' reducing agent is, for example, catalytically activated
hydrcgen. there being used noble metals or oxides, such'
as palladium. platinum or rhodium or their oxides,
optionally supported on a suitable carrier + Such as
active carbon or barium sulphate. There alsoc come into
consideration reducing metal cations, such as tin(II) '
‘lead(II‘, copper(I), manganese(II), titanium(II), |
vanadium(II', molybdenum(III) or tungsten(III) compouhds.
hydrogen halides, such as hydrogen chloride, hydrogen
bremide or hydrogen iodide, hydrides, such as complex
metal hydrides, for example lithiumaluminium hydride,
sodium borohydride and tributyltin hydride, phosphorus
- compounds, such:as phosphorus halides, for example phos-~
phorus trichloride, phosphorus tribromide, phosphorus
pentachloride or phoaphorus oxychloride, phosphines,
such as trz.phenylphosphine or phospho:us pentasulphide—
pyridine, or sulphur ccmpounds, such as mercaptans, thio.
~acids, such as thicphosphoric acids or dithiocarboxylic
acids, dithionite or sulphur/oxygen complexes, such as
an iodine/pyridine/sulphur dioxide complex.
‘Resulting salts can be converted into free compounds
in a manner known per se, for example by treating with an
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exanpl e by chromatography and/or fractional crystal- lisation.

ting racemates can furthernore be resolved into the optical anti podes .
XNJown nethods, for exanple_byg acrystallisation froman optically actt ve ,
sol Vent, -by neans of m croorganins or by-reacting an acidic end pro- du&UV,-
wth an optically active base that forns salts with the racem c acid, and

separ gaiiic hredge ﬁt Obﬁéhnﬁé hnnﬁhie&ammd.fﬁ &Xpane§ €8xt he basis of

their d| ferent S d.nto di ast er eoi soners, from which the
ant i p F‘Jﬂ'ﬁé*' éﬁsﬁ' éf’b'f"gﬁ" * suitabl e agents.

ég\r/rgghﬁgeou ncl 62 by &Oﬁd o b Fharel he fE)(ra% o;‘rh?hel r l'
hydrat"é% 1 gllg ﬁ@@é@l"@‘? F%@ﬁdsﬁbbﬁﬁ f% $§| g? ation . Onng to
t he clotethelposshbhepisomcnorhm« fehardaf ;n foxi exambdef,or m of

:E:: i éé%%ésﬁé{(%oéﬁl ﬁﬁﬁg an appropr X"ﬂlmﬁ%ﬁ én%f%aﬁ %sé‘ﬁtsﬁce)oggflrjgg;og(rjl ng |

tely optlo
SPmersoet Seh, asran #orPTﬁ'eFﬁt@éxa’l so'to those

enbodivpigs &F 156mBES]CHECACad/ diaciniated)] G FEOUPESGE abhai nabl e as
i'nternedi ates at' any stage of thgggrocess are used as starting materials
and t K& FPMETI; @ a starting material is used

in the formaisﬂn nﬁ.xesm af Maﬁereﬁbonm .ahé mtmttres con-
CLY o8 b Bh 58 AL eobRaRRRE U ' D Rt hRyBAEEE DY oo
begi ndhemisabedifferences of the constituents, in known manner,
' into the pure isomers, diastereoisomers or racemates,
for example by chromatography and/or fractional crystal- :
lisation. '

Resnlting racemates can furthermore be resolved into
the optical antipodes by known methods, for example by
recrystallisation from an optically active solvent, by
means of microorganisms or by reacting an acidic end pro-
"duct with ah optically active base that forms salts with
the racemic acid, and separating. the salts obtained in
this manner, for example on the basis of their different
solubilities, into the diastereoisomers, from which the
antipodes can be liberated by the action of suitable
agents. Advantagecusly, the more active of the two anti=-
podes is isolated. = = - - '

The compounds v including thair salts. can also be
obtained in the form of their hydrates, or :.nclude other
solvents used for the crystallisation. SRR

_ Owing to the close relationship between the new
compounds in free form and in the form of their salts,
there are herein to be undarstood by the free. compounds
or their salts accordingly and appropriately optionally :
also the corresponding salts or free compounds respectively.

The inventicn relates also to those embecdiments of
the process according to which compounds obtainable as
intermediates at any stage of the process are used as
starting materials and the remain:.ng steps are carried




especial ly valuable. The invention relates also to novel starting nmaterig ‘\
and processes for their manu- facture. The pharnmaceutical preparations
‘according to the invention, which contain conpounds of the fornmula I or @ :
phar-kaceutical |y acceptable salts thereof, are those for enteral, such a

oral or rectal, and parenteral , adnggistration as well as for topical -
adm ni stration to warm bl ooded ani mals, that contain the pharnmacol ogi cal
active substance alone or together with a pharmaceutically acceptable

carrig[- Ehz.demaeeswhxﬁhﬂrﬁci&uerﬁebsignasgdeaﬁnéESOEo&hﬁc&pgpiestﬁf
war m bl 0o | t he indiyidugl condition, and on the
net hod of §g‘ %’%%ﬁ%rﬁﬁad‘? & esFPAEEIAN §9Bral and the
war m bl ooddéianissal wei ghs apprOX| rratel y 75 kg, an approximate daily dosage
of 30 to 300 Y ppy %‘};@#ﬁ% o] equal portions, is
estimated. The new e[ﬁ}l %%p%‘eél?+rg%si§§%§éiﬁn' g‘ﬁ Egarrpl e, from
appr oxi mafERy PFefaxrablyn Starting Mﬁ%iﬂbbythosm &hprtom mat eI y 20
%to apprewstmtelin: diidd faeﬁsﬁm S&@S&ﬁacsegﬁaﬁi b

er ar en er

preparatlons a d|n to,the in on for ent
adni ni st r& g‘ﬁg'é‘ f’g}“@}éﬁﬂ ﬁi Frlakes adsastosuch as

dr.agees, nebeit staraing embterialaceaid (pr@oeﬂieﬂ £6r 2BR8¥keRanulhese are
produced | nner- known [err] for: exanple by means of conventional

m xi ng, granulating, coating, dissolving or |yophilising processes. Thus,
phar maceut i cal ‘Phopphmmmcair @rep;aratieonatacoordﬁngetobthened by

mbi ! e alid I-at
conbi ni Ngj hH8n8EbhY Cwhl | iftalld c?#d réfe;_ﬁe fg%’hﬁ%%e granul-a i ng

aresultin mxture an ure or gra 8form
tabl ets , eu‘cically accep e salts thereof, are those

for enteral, such as oral or rectal, and parenteral,

_ administration as well as for topical administration

- to warm~blooded animals, that contain the pharmacological
active substance alone or together with a 'pharmaceutically "
acceptable carrier. The dosage of the active substance
depends on the species of warm-blooded ‘animal, the age
and the individual condition, and on the method of '
administration. Normally, where administration is oral
and the warim-blooded animal weighs approximately 75 kg,
an approximate daily dosage of 30 to 300 mg, advantage-
ously divided into several equal portions, is estimated.
' The new pharmaceutical preparations contain, for "
example, from approximately 10 % to approximately 80 %,

' preferably from approximately 20 % to approximately 60 %,
of the active substance. Pharmaceutical preparations '
according to the invention for enteral or parenteral _
administration are, for example, those in dosage unit

~ forms, .such as dragées, tablets, capsules or suppositories .
or also ampoules. These are produced in a manner known o
per se, for example by means of conventional mixing,
granulating. ‘coating, dissolving or lyophilising processes.
Thus, pharmaceutical preparations for oral administration
can be obtained by combining the active substance with
solid carriers, coptionally granulating a resulting mixture.
and processing the mixture or granulate to form tablets
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-‘ or dragee cores, if desired or necessary after the addi- tion of

I\t abl e adj uncts. Suitable carriers are especially fillers, such as sugar .
1/ exanpl e | act ose, saccharose, mannitol or sorbitol, cel I ul ose :
pbfepar at i ons and/ or cal ci um phos- phates,. for exanple trlcaIC|urnphosphaua\v
or -cal ci um hydrogen phosphate, al.so binders, such as starch pastes using,

for exanple, corn, wheat , ri<egprepotato starch gelatin, tragacanth,

met hyl cel | ul ose and/ or pol yvi-nyl - pyrrolidone, and/or i f desired,
d|S|ntegrators such -as t he above-nenti oned, starches, and al so

car boxamsdbageet eochs .cms!esir@l qmlryecessmr aft:erntheagaai-al ginic aci d

or a s ther h m al gi nate. Adjuncts are especially

fl ovv-r ?ﬁ 38&53%?% ‘cants, for exanple silica, talc, stearic

acid or sal tswi.teh&ef cazrilerss amrﬁﬁpmmyafim“st,esum and/ or

polyet I r bI optlon- ally
&y ain@ﬁ.%e 1¥esaé sdé %gl EGE u (3% ]

gastric jul Ce- ?GSI stant, “coat'l. ngs there I nter 1a,

concerﬁ‘PﬁP%B"%ugﬁﬁlé-mwem ns IW/@?I 93156311& phgam arabic, talc,
pol yvipuaess!, orbéowwwm ShofRaes értamem oxide, lacquer

solutiong in suifabl rganlc sqQlve ts or sgl vent xtures, or, to pr oduce
gastril® Eéf’??gﬁ% i‘%‘?ﬁ‘fﬂ! o?f%défaguﬁ Pm%se L
. Ergparmings,foncbxmpa.eet yﬂomi.l winseete , iridoal ofepotato starch, o
ydr ox nme u pat t gnents may be
" added é/g‘?ﬁ%nf a%?é?%géf‘% ?%%W*% a‘é&g iXF'RPX;ﬁ ification
pur - pyexobidéne,i andlm,nd.ﬁjldéaiﬁd. dﬁsintégaators,sshchance Q her

Egg;ul es%ﬁe%% n, and ét% sea‘l ;r!dmtagsuées c%@ﬁ 1]:):‘ | ngﬁati n

and a gtasehei gEpssslinked bidone, Tagagny &ﬂ-slipé-d: capsul es
TRy Cogéfdorhg saltveh&lamnm s&esémmxoslgiﬂaeaul ahfjuncts
are especially flow-regulating agents and lubricants. for
example silica, talc, stearic acid or salts therecf, such -
as magnesium or calcium stearate, and/or polyethylene-
glycol. Dragee cores are provided with suitable, option-
ally gastric juice-resistant, coatings, there being used,
inter alia, concentrated sugar solutions, which option-
ally contain gum arabic, tale, polyvinylpyrrolidone,
-polyethyleneglycol and/or titanium dioxide, lacquer N
sclutions in suitahle organic solvents or solvent mixtures,
or, to produce gastric juice-resistant coatings, solutions
of suitable cellulose preparations, such as acetylcellulose-
phthalate or hydroxypropylmethylcellulosephthalate. _
Colouring matter or pigments may be added to the tablets
- or dragee coatings, for example for identification pur=
poses or for indicating different doses of active substance.
_ Other pharmaceutical preparations for oral admini-
stration are dry-filled capsules made of gelatin o and soft
sealed capsules cons:.sting of gelatin and a plasticiser,
~such as glycerin or sorbitol. The dry-filled capsules may
_contain the active substance in the form of a granulate,
for example J.n admixture with fillers, such as lactose,
binders, such as starches. and/or glidants, such as talc
or magnesium stearate, and optionally stabilisers. In

o
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“for €xanple in adm xture with fillers, such as |actos€, binders, such as ‘=
sy arches, and/or glidants, such as talc or magnesium stearate, and Y
optionally stabilisers. In -42- soft capsules the active substance i 5‘"
preferably dis- solved or suspended in suitable liquids, such as fatty

o+t's, paraffin oil or liquid polyethyleneglycols, it |i kew se bei ng

possi ble for stabilisers to be add%d There cne into consideration as
rectally adm ni- strable phar rrac'etﬂe cal preparations, for exanple suppo-
sitories consisting of a conbi nati on of the active sub- stance with a '

Syniner Bokr Rpratis, o SRR iR SrafSEaBDCHR 1 'S,

hi gher abbiwedsorl Bmw dos sSud table ubiquids i suchcasl fa'a'[tyul es that

contain Eilhpo qt & Y5196 B0G L ’Fyéo i+t here comi ng
~into- con? era n as ase su st:"adr‘lg'es%?oirﬁéexarrpﬂ“\bé tr| gI yceri des,

pol y- ethid Gﬂégﬁy SoPassihle £ pddedqit abl e forns

for parenteral -mdn‘bncmﬁt aﬁﬂwmﬁﬁmsﬁureeemt admiaiive

substance.in -soluble . form for e le a_,water-soluble salt, or
suspensi BFS %c\?é‘ a%iy}g{? » EPF c2XamBAS; FYPBP™y i nj ecti on

suspensi sﬁto:ieal t:ahbé.sltipmtuﬂ i combimdtion ofhthécactivehsab-fatty oils,

for exa 0|I [tyg t&h npl e
et hyl ol gg{:gn ? iTg X5 %@%%d o"?f%%'géus ?%O%Ctl suspenS| ons
t hat conbasquassos mm.ngaadzmhmgmthetiqmégémeuﬁcdem '.

car boxy ¥keeh| H&E&Sea&% y st ey ﬂﬁﬁée? PPcdid SRl hegRkky al so

stabllls rs For tO e cone Lnto €on-
: alkanols. s also possible to use gelatin rectal

capsules that contain a combination of the active sub-
stance with a base, there coming into consideration as
base substances, for example liquid triglycerides, poly-
ethyleneglycols or paraffin hydrocarbons. |
Especially suitable forms for parenteral admini-
stration are aqueous sclutions of an active substance
in water-soluble form, for example a water-soluble salt,
'.or suspensions of the active substance, such as corres-
ponding oily injection suspensions, suitable lipophilic
solvents or vehicles, such as fatty oils, for example
sesame oil, or  synthetic fatty acid esters, for example
ethyloleate or triglycerides, being used, or aqueocus
injection suspensions that contain viscosity-increasing
substances, for example scdium carbaxwdeth?lcgllulose;
. sorbitol and/or dextran and opticnally also stabilisers.
" For topical administration, there come into con-
sideration especially creams, cintments, pastes, foanms,
tinctures and solutions that contain from approximately
0.5 to approximately 20 % of the active substance.
Creams are oil-in-water emulsicns that consist of
more than 50 % of water. As oily base there are used
especially fatty alcohols, for example lauryl, cetyl or
stearyl alcchol, fatty écids,_for example palmitic or
stearic acid, liquid-to~solid waxes, for example iso-
‘propylmyristate, wool wax or beeswax, and/or hydrocarbens,



- "/eratlon especially creans, ointnents, pastes, foans, tinctures and

‘ @.:tlons that contain from approxi mately 0.5 to-approximtely 20 % of the A
gci4lye substance. Creams are oil-in-water emulsions that consist of nore~ .-
than 50 % of water. As oily base there are used especially fatty al cohoW
for exanple lauryl, cetyl or stearyl alcohol, fatty acids, for exanple '

palmtic or stearic acid, |iquidalgos sol i d waxes, for exarrple I so- |
propyl rryrlstate wool wax or beesvvax and/ or’ hydrocarbons -43- for
.~ exanpl e"Vasel i ne" (petrolatun) or paraff| n oil. There come |nto
~ consi deg a&nglé"%ééimé‘sm&&aem) G PldrDesosllh Thegeni nantly
e

hydroph| rtie such as corre I'ng non-Lonic epul sifiers, for .
exanpl Mtﬁ‘?ﬂl‘é@éﬁ %oﬁaﬁﬁﬁ%’g% ﬂm V8dduct s
ther eOfsuEéEéh@és Pl B! eeacmhaht yotiydrgii N orpr ope:ties, |

. pol yoxyet hyl ene-sor b| tan- atty ac ter ) oxyet hyl ene
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enul si fﬁaty an:rb:h esterhabf peﬂ.arlalmhd.mfoﬂ eﬁtlwbﬁhmhmd-éel phates, for

exanpl H%Mn g stearyl
sul phat |ch are usﬂahgy used presence ?;;:Q bMﬁlol s, for
exarrpl e:z:@qummvleaessea Ak 19%%aTS eN/duecous phase
are, f%ésagatﬁ viBabk Fadese ﬂwﬂléﬂzﬁﬁ &t za aciar exanple
pol yal rcg:ﬁé?s uc ?Band/ or .

In, sorbltol ene -
pol yet IR EREY) OF| °°’5'ﬁ'ﬁgB¥§§" gz{%ﬁ%’r‘ 9'6 88bst ances,
etc. (" \émalﬂemeeﬂﬂ smenofamumlﬂcnm Wss)fernexameare

ot on Fbrm TRl 20 Sabilnc kil i st S
cone stearyl sulphate, which are usually used in presence
of fatty alcohols, for example cetyl alcohol or stearyl
alcochol. Additives t.o the. aqueous phase are, inter alia,
.agents that rednce the drying-out of creams, for example
polyalcohols, such as. glycerin, sorbitol, propyleneglycol .
and/or polyethyleneglycol. and also preservatives, M
#- odorifercus substances. etc.C"VMM— o “Tueen’ M"ﬂlw Tde 'H“"(S)
Ointments are water-in—oil emulsions that contain
_up to 70 %, but preferably from approximately 20 % to
approximately 50 %, water or aqueocus phases. Thezre come -
into conside:ation as fatty phase especially hydrocarbens, -
for example Vaseline, paraffin oil and/or hard paraffins, '
which, to improve. the water-binding capacity, preferably
contain suitable hydroxy cecmpounds, such as fatty alcohols
or esters thereof, for example cetyl alcochol or wool wax
alcohols. or wool wax. Emulsifiers are corresponding
lipophilic substances, such as sorbitan fatty acid esters .
(Spans) + for example sorb:l.tan oleate and/or sorbitan
isostearate._ Additives to the aqueous phase are, inter
alia, mo:.sture-retaining agents, such as. polyalcohols,
for example. glycer:.n, propyleneglycol, sorbitol and/or
_polyethyleneglycol. and preservat:wes ¢ odoriferocus suh—

@ Stances etc._(Spm' » &W Tnde M)
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"“Vaseline", paraffin oil and/or hard paraffins, which, to inprove the \/
wat er - bi ndi ng capacity, preferably contain suitable hydroxy conpound, .

‘as Jatty alcohols or esters thereof, for exanple cetyl, alcohol or wool wax
‘acehols, or wool wax. Emulsifiers are corresponding |ipophilic substances,

such-as sorbitan fatty aci d estems4®§'Spans") , for exanple sorbitan ol eate

and/or sorbitan isostearate. Additives to the aqueous phase are, inter

alia, noisture-retaining. agents, -such as polyalcohols for exanple

gl ycerin, propﬁm|mmeasabaxe| aahmpupo Wﬂnémg;m| asénd o
preser vaidgagy am{ afyens§t§aeea tpS&@ffm 3 udemigabred Trade -
(0] a

Mar k) Fa ts nhydr gus and o) in as ba ecially
hydrocarﬁﬂé}g% qggﬁh? g??rnai9gsEPFH§ *ﬁiiy Tfins, also
nat ulr al Qﬂtjéﬁd ity ﬁdﬁ e:‘:mple.fagcohlﬁt ﬁwﬁgﬂf %cz?mgleﬁtidelg id

trig ycer| Olgl.s or angp at ed peanut
oi| or c&R e#ef%é# giﬁarFFﬁl ﬁ? }%%?qﬁaffor exanpl e
gl yceri n peanat skl dox sd:arteree;.lasaisbl fattyf acidk parttial restexsy

The. addr GGy T ROt adiint bl ol edRinl holf-S a’#nﬁ'g@%%%es Bro

creans a# ekl e TRX rexample; okheafastyi adcshnds ingerease such as
met al  OXiv3s a1 6y P! £osbiB Wa RS daeoemm&cs.ﬂ@ﬁeaﬁybﬁleshtalc

and/or alum.,niumsilica i ¢h serv bin ny noi st ure or secretions
present . qdaiﬁi ?ié%%gf¥%n939§ el R8s OLRFmAnES; qui d
oi | -in-vater erpistedsare creansl ahdr sinkmbnatsyeadale ddugbtimibons, such as

ChlorOflgﬁnplﬁ&né BowdlE Seonstituents, such as metal oxides, for
~ example titanium oxide or zinc oxide, and also talc and/cr
_ aluminium silicates whzch serve to hind any moisture or
secretions present.

Foams are dispensed from pressure containers and
are liquid oil-in-water emulsions in aerosdl_form._halo—
genated hydrocarbons, such as chloroflucro-lower alkanes,
for example dichlorodifluocromethane and dichlorotetra-
fluorcethane, being used as propellants. As oil phase

_ there are used, inter alia, hydrocarbons, for example
paraffin oil, fatty alcchols, for example cetyl alcohol,
fatty acid esters, for example isopropylmyristate, and/or
other waxes. As emulsifiers there are used, inter alia,
mixtures of emulsifiers:with predeminantly hydrophilic
propert%ss. sgch as polyoxyethylene—sorbitah-fatty acid

' esters (TWBens\, and emulsifiers with predominantly lipo-
philic properties, such as sorbitan fatty acid esters
(Spans\ In addition there are the customary adaitives,

,. such as preservatives etc. .-,

Tinctures and solutions usually have an aqueous
ethanolic base, to which there are added, inter alia,
polyalcohols, for example glycerin, glycols and/ox
polyethylenegi?col, as moisture-retaining agents for
reducing evaporation, and fat-restoring substances, such
as fatty acid esters with low polyethyleneglycols, that.

;ihtgﬁponsideration as fatty phase especially hydrocarbons, for exanple ég*\'

H(D




xanple di chl or odi f |l uor onet hane and_di chl orotetra- fluoroethane bei ng
propel l ants. As oil phase there are used, inter alia, hydrocarbons, .«

Anpl e paraffin oil, fatty al cohols, for exarrpl e cetyl alcohol, fatty.
“sters, for exanple isopropylnyristate, and/or other waxes. As N2
enul sifiers there are used, intergalia, nixtures of enulsifiers with .

predom nantly hydrophilic propert “es, such as . . -
pol yoxyet hyl ene-sorbitan-fatty aci d esters ( Tweens” ) and emul sifiers with

pr edom Ays%%pfi hlih§ P ARE hat cid esters

(Spans) there are tF ustomary ad%il T ves such' as
~ preser \RU¥ecas eﬂcrePiﬁﬁmgsfﬁFd% Fatns m#m%VEE%"séueous

et ha“°'ffcubaéli‘e smﬁhbghthae&%hshm dded, 1% HeddsdarPp! y8heeho! s, for

-exanpl e cerin s-,;and/ or poI yet hyI ‘enegl ycol , as noisture-retaining.
agents ‘X’F ng %&éﬁ #'HFPon and fat-restoring: substances such as

}‘attyhaCI d esrics snahtSabewrpobgethy argdieailly, addmustramie S tots?y . |
i pophi 0 a | acenent for e
oy AR EERE BRepRbRendalTin liia WHE 03 2 fRRNgECTETL (01

ot her Xfjawitigenngeadfor esamplleehyardjfmlyiag)for hmspendingy :

adnmi ni &f)@? 5%55 | sRr r ner known
[err], S‘Pf)r exanpl e g%&%l \%lan%%r qﬁﬁ?ﬁ. ng - e ac §°§t§i§ﬁce in the
base nﬁhﬁ#%ﬂforif nnacsgsanrn t Procesaing sthe. amviepﬂﬁ-bes& ng the
acti ve siihed! fCenaNEoPA ber B ablatidn iis ({4 sussaliyall ¥ediveal ved in

gnguggé:é]:a tvvo h eaggg}‘ O&asew&ntforceatem&swfoaﬁgﬁ?swﬁeg in the form of
processing in the form of a suspension, it is usually o _
mixed with a port;on of t.‘ne base after emls:.f.ioation .
and then added to the rest of the formulation. <
The present invention relates also to the use of
coampounds of the formula I and the salts of such com=
pounds with salt-forming properties preferably for the
treatment of inflamnat:.ons. especially inflammatory
disorders of the rheumat:.o type, especially chronic
arthritis. : =
The follow:.ng Examples illustrate the ahove-desor:.bed -
invention but are not :.ntended in any way to limit the
scope thereof., Temperatures are in degrees Centigrade.
'i'here is no consistent characterisation in the
_ literature of the linking points in the pyrim:.do—indole

ring system,




mxed W|th a portion of the base after enulsification and then added t
rest of the fornulation. The present invention relates also to the use ] -
corrpounds of the formula | and the salts of such com pounds with i

sal taform ng properties preferably for the treatnment of inflammations, N
esPécial ly inflamat ory disorders of the rheumatic type, especially chroni ¢
arthritis. The followi ng Exanples illusggate the above-described inventi on

but are not intended in any way to limt the scope thereof. Tenper at ures
are in degrees Centigrade. There is no consistent characterisation in the

Ilélger?ture of fbhmihmh d Iemmis of rthé\ecwpc?:dfe bﬂdlehél Ebﬁ'ﬂltﬂ)ﬂimﬁm |[§”]
-46- form ng the ba e fornul a t.,he ol der
literature gources ?ﬁ%’dct s@'ﬁ%@*ﬁ%ﬂb‘upﬁl ﬁ?grf:ﬁst ﬁBaFPﬁ" eﬁ;‘ﬁ %m by
[ 3, 4-a], wher &he décﬂniu@ndim@e&mcﬂam:ﬁmgoay#teﬁ By [3s n used. From
consi der ationg; cheWs' l]; qg‘g cgﬂ éﬁg:ggg?ﬂmgt rlesl gluggg E;geg naft er

for the aboverlng structure: yr|m arrplel
7- (met hoxy- 1nseﬁnchl rophenyl )-3,4-di hydro- pyrim do[ 1 6-a] i ndol e-5-acetic
aci d ethyl ester hywlda&isi(aek‘%%ﬂodﬁ é:@i—ineiple. the following |

2- hi or ob ; eth
[ (p-chlorobenzoyl 13T 3% 1% tXVSJd hereinafter for the above ring

st:t_.:_cture: Errimidor 1 6-a.]indole.




oxy-indol e-3-acetic aC|d ethyl ester are boiled under reflux for 3

vacuum The residue is dissolved in 1500 ml of methylene chlorid
extfacted by stirring with 2000 ml of ice-water and rendered al kaline by -
adding 500 m of concentrated agngsig and, after brief stirring, the

met hyl ene chl ori de phase is separated of f. The nethyl ene chI ori de phase is -
washed neutral wth ter, dried, over rr] and the me ne chloride is

di sti | Bxample ﬁhe_h\f&ﬂﬁ%!z '?E‘g‘fhﬂ-?rm '®T acetone and

500 m =of EI"ITCI : AYyarogen chlori de

sol ul| gty pEn Tkskes] si-he.e%usee.a e‘mﬂe &Olmré&loride

y rOC - nrul

3, 4-di hydro- pyrim do[l 6- a] i ndol e- acetlc ‘aci d et hy| ester crystal | i ses out.
[err] -48- 188 ¢ 058 mol) i ofelef (pi muqm-ammm]-

06 o04-RiSent-Lhdd g4 “%ﬁ‘%?%‘%%a SRVIT b e 2B dd St O

. of 205rmuxrrfozsthrh¢mgenbne82§| uanfbphnmm&lcrudemda) 131 ¢

0. 45 %}, t " are
((ZII ssol ved at ?h% e Stirri ng, aﬂ 5.2 0T - a(%ﬂt%(rﬁrl lj,ﬁgnd i'n the
cour seO3E &F @ hath temperature of) ?oof “Béﬁfyla i ahte YA Meed.  After a

short n@:ddﬁdaerwldmm £ar 1500 wd EUmathyl éiie/ dilorideput .

Stirri %:accteql nue(*:frr{ O”M%piébarm of ice-water and
rendered alkaline by adding 500 ml of concentrated ammonia
and, after hrief stirring, the methylene chloride phase is
separated off., The methylene chloride phase is washed W
neutral with water, dried over ll’azs_o and the methylene
chloride is distilled off. The residue (136.7 g) is
dissolved in 120 ml of acetone and 500 ml of ether, and
100 ml of an approximately 4 nemal hydrogen chloride
solntion in ether are added to the solution. While so
doing, the hydrochloride of 7-methoxy-1-(p-chlorophenyl—
3,4~-dihydro-pyrimido[1,6-a ]indole-acetic acid ethyl ester
cryetallises out.

Cﬂao\-. //\.— /CHZ-COOCZE'S
o0
° /O\ /0. .
N e HC1
/’§ / \n/

cl’\”



for abﬁroxjnafely.lS hours, the n1xture S then cooled in an ice bat' apd .
the crystals are filtered with suction; mp. 150-151. b) 464 g (1 e} e
the re Iting N, N-dibenzyl -6 nethoxy- tetrahydro-[err]-carbolniniun1br M de -
~are .{Lssolved, while heating to [err], in 4250 ni of nethanol, and,
confse of 5 nminutes and while, stirring, a solution of 196 g (4 nDI) of
sodi um cyanide in 500 m of water is added. The solution is boiled under
reflux for 3 bours. On cooling, Z-Q benzyl am no- et hyl ) - 3- cyano- net hyl - 5-
met hoxy-indole. crystalises, after seeding, to yield colourless crystals
having a neltlng poi nt _of 102- 104 c) 220\%5%8 537 pol) of the nitrile
produced in b) ar eThsslattex is |spetion apd washede sol ution

i s sat ur at 6gitRt acgeaag/,ubh droyld1 ylleldHhg Yel1oeisH erpatal sonavs.nt;hen

settie tnoampLHaS Relbs G %ﬁh?ﬁfﬁcﬁée&f&“a's %a@i EL8Rved i n
2000 ml of Vﬁzlenvuthanom/hbotmbut a0 meltixig rpoih'&mfam-ezc i el yh3 hour s
e o L CORh el " Ryl dad | M SRR G N

t ol uene/ i cefoblowssThe separated tol uene -phase is washed with water, dried’
-49- over sodium sulphate and filtered over 1000 g of al um ni um oxi de (Act .

G ade 3) and subsea@uenﬂﬁy FadQedS\mod )t aﬁjé@emlerémthmngatsnf the
t ol uene, %b&lhiewai‘ﬂidl'% fﬁet i g8 as

SGZFLAEE& ﬂ?«ﬁ%é& £ asotenisrale; ane “°”m& a%s%ﬁ@?‘gﬁmaa..n )
are dissol v@4l gn{0.55 mol) of benzyl bromide are added. - After a
short time, the benzyl ammonium derivative begins to
| c:_:yat‘alliso out. Stirring is continued at room temperature
—~  for app:eﬁmtny- 15 hours, the mixture is then ccoled in
an ice bath, and the crystals are filtered with suction:
Mepe 150-151°, -

b) 464 g (1 mol) of the resulting N,N-dibenzyl-6-
methoxy-tetzahydro-y—carboliminium bromide are dissolved,
while heating to 65° in 4250 ml of methanol, and. in
the course of 5 minutes and while stirring, a solution of
196 g (4 mol) of sodium cyanide in 500 ml of water is.
added. The solution is boiled under reflux for 3 hours.

. On cooling, 2-{dibenzylamino-ethyl )=3-cyano-methyl=5-
- methoxy-indole. ezystallises. -after seeding, to yield
.colourless crystals ‘having a ‘melting point of 102-104°,

e) 220 g (0.537 mol) of the nitrile produced in
b) are dissolved in 300 ml of absolute ethancl and the
‘solution is saturated, at =-5°, with dry hydrogen chloride.
The solution is then stirred for 5% days at 20°. The
separated crystals are allowed to settle, the supernatant
solution is decanted, the sediment is dissolved in 2000 ml
of ice-water and the solution is stirred for approximately
3 hours at 20°. While cooling with ice, it is then
rendered alkaline with concentrated ammonia solution and
extracted by stirring with 1500 ml of toluene/ice-water.
The separated toluene phase is washed with water, dried

he




00 nml of absolute al cohol and hydrogenated at 20-35 under nornal

f. have been absorbed a further 18 g of catal yst are added and

of 17300 m .. After filtering off the " - catalyst and sub ently washing
W th met yl enechl oride, ‘the sol«t#9n=i s concentrated to dryness by
- evaporatlon and the residue is dissolved in 250 nl of ether After seeding,

Form coroe sedip ARGy aacE Ry ke Rg %g?%‘*'o 5 o dPpidaig, 7 |

(0. 223 wotideof(Actk. Gradeod) hgnd5snbnqu odstb, mluem#]yl ester
produce | GIY) f t

sol utlo;lifl%‘gover edﬂ% af?a%? o?l%ng gel N so |um dr |de :

sol uf i owhichs daisubiested o °9f aﬁéﬂ% o%/q &;I oride is .

added , y3litHédt fuirthéer ggcaﬁibgpr] hours, while stirring vigorously -

“and extraction by stlrrlng 1s then carrled out for a further hour. The
met hyl ene chl ordyYle 18ms3 ¢ sSof hthes2pdidenty shdxyvbtdoledr i ed

oryer b The¥ e CReE dekf ﬁﬁt?%y§?§§ﬁ3‘f’e‘i?3?#ft#%&4%@‘$§ A o

2- [ (p- cHIS@m mb ot absalite) alechol] asd bydrogenatad -8 22+3% aci d ethyl

iskﬁ;ngw W%rl m dgglfgﬁﬁggﬁg}g%g’céﬁc acfcﬁtet hyI ester. 54 g

0. 154
_EJO' I ed Wrﬂdﬁ'i‘&ﬁﬁéb&: 18 g of catalyst are added and
hydrogenation is continued until the absorption of 32

ceases at a total of 17300 ml. After filtc:ing off the -
catalyst and subsequently mhinq with methylens chloride, o/
the solution is concentrated to dryness by evaporation |
and the residue is dissolved in 250 ml of ether. After
seeding, 2—aninbethyl-5-methoxy—ind¢le'—3—aceﬁc' acid

ethyl ost.: c:yatallisas to form colourless crystals '
having a mlting point of 79—80 .

@) 61.7 g (0.223 mol) of the z-aminoethyl-S—
mth_oxy-indolo—s-acetic acid ethyl ester produced in Q)
are dissolved in 600 ml of methylene chloride and the
solution is covered with a layer of 150 ml of 2N sodium
hydroxide solution. A solution of 43 g (0.245 mol) of
p-chlorcbenzoyl chloride is added, at '0-59, in the course
of 2l hours, while stir:ing vigorously, and eat:action
by stirzing is then carried out for a further hour. The

~ methylene chloride phase is then separated of.f. washed with
water, dried mr ugso and concentrated to dryness by
evaporation. 'rhe residue crystallises on being taken .
up in ether, to form colourless crystals of Z-C(p-chlo:o-
benzoyl-aminc)-ethyl ]-S-methoxy-indole-a—acetic acia
ethyl eata: having a melting point of 136-138 - .

Ssure with the addition of 18 g of palladiumn-carbon (5 %. \Wen 12500-

JRE00 mic aff Aphaveiheencester are

yd ogenation is continued until the absorption of [err] ceases at a tot@"*"'
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3 hours in 250 m of phosphorus oxychI ori de Excess phosphorus oxychI ori
ig then distilled off at 60[err] in vacuo and the residue is stirred w
1000 nmt of ice-water. The aqueous solution is clarified by filtration
H)L/lsgf rendered al kaline with concentrated amonia and extracted with 5
of" ether., The ether phase is dried over sodium sul phate and concentrat€d
to dryness. The residue is dissolved in 200 i of acetone, and 25 ml of an
approximately 4 normal hydrogen chloride solution in ether are added. After
seedi ng, the hydrochloride of = 50 =
‘1- phenyl - 3, 4- di hydr o- pyri m do[ 1, 6-a] i ndol e- 5 acetic acid ethyl ester

crystal | gsampie 29/ mﬁfﬂm.%; vEfm2d8EY | 604 aaaoaeois-ln 175,
Whi Ch  C 8l et/ S T -

187- 189) actltechaedd idudiyll asltemym the salt nelts at 83-84 after
r ecrystaJ-l-r-s-at—r-e-n-f-ﬁ-e-m-e-t-h-er-—'Fhe 2- (benzoyl am no- et hyl )-i ndol e-3-acetic

S arting mater | 3 Bl GIAERALL & Aripeiniffaniiotetinir as]e® )
Exanpl e 3=atetiicoacid ethylrmskax faxre WBMdrhydfmmc for '
15, ToipdinBitld SO U et pLElobslo Ry 10 i
Exanpl e Phospbarns cﬁy_qpélqgjr is then di illed off at 60
thi o- benifybagtibhaind ¢He) Idedidid AH- s&&iﬁi'é‘daﬁféhc"ogodmit Bel ester having
B et hEFBpAERT.. 3 e AdAsla, A0 THETR b9 F1AFATLRE. BY,ELLETARIAR o ny)
ester hasveg Hyfilo, rendsrdd 1 Kalirdel 3pieh | concenteated, ammoniainal OQOUS
ranner, LLS extracted with 500 ml of ether. The ether phase is _ '
dried over sodium sulphate and concentr_ated. to dryness.
'\ The residue is dissolved in 200 ml of acetcne, and 25 ml
of an approximately 4 normal hydrogen chloride soclution
in ether are added. After seeding, the hydrochloride of
1-phenyl-3, 4-dihydro-pyrimido[1, 6~a]indole-5-acetic acid
ethyl ester crystallises to form yellowish crystals having
- a mélting point of 172-175°, which can be recrystalliied
from 1N hydrochloric acid (melting point 187-189°). The
base liberated from the salt melts at 83-84° after '
recrystallisation from ether. _
The 2—(henzoylamino—ethyl)—indole-3-acetic acid
ethyl ester having a melting point of 162-1 63° which is
. used as starting material can be manufactured analogously
 to Example 1 a) - &). |

Example 3:
7-£1uoro—1-(g—methylthio-phenyl—B A-dihyd:o- ,
pyrimido[1, &a];ndole-s-acetic acid ethyl ester having '_
a melting point of 119-120° is obtained, in a manner _
analogous to that described in Example 2, from 2-[( p-methyl-
| thio-benzcyl-aminc)-ethyl]-S-fluoro-indole-acetic acid
ethyl ester hav:.ng a melting po:.nt of 157-158°,




2- benzoyl am noet hyl -4, 5-di net hyl -i ndol e-3-acetic acid ethyl ester 'having a
e ng point of 183- 184[err] Example 5: 1-( 3-su|phannyl-4-ch|oro-pheny| .
4- di hydro- pyrimdo[1, 6-a]indol e-5-acetic acid ethyl ester having a-. -’
ng point of 227-228[err] is obtained, in an anal ogous manner, fronhgykj'
3glil phanoyl - 4- chl or obenzoyl -am no )- ethyl]-indol e-3-acetic aC|d et hyl
ester having a nelting point of 212-213 Exanple 6: 1-(2, :
6- di chl or ophenyl ) 3, 4- di hydr o- pyrgg;do[l 6-a] - indole-5-acetic acid ethyl
~ester having a melting point off92-93[err] (hydrochloride mp. 138-142) is
obt ai ned, in an anal ogous nmanner, from 2-(2 , 6-di chl orobenzoyl - am noet hyl ) -
i ndol e 3-acetig acid ethyl ester haV|ng a melting point of 125-126[err].
 Exanp| EX3mpie Ei-plcollnyl )-3, 4-di hydro-pyrimdo[1,6-a]indol e- 5-acetic
acid ethyl ester having a nelting point of 113-114 (hydraqchloride m p.
192-204) is obnahdéupﬁhykm1qph§nxﬁn& 4edibydrorpyr do(1,6-a]~
2-(2- | La43a Chd aving a

(2 PLAGLI AOBLAREEICCY ﬁeﬁy&p &%@0&&&@ a0m8i Rk g&:g ghavi ng

mel ti ng pol nt e 8: The ori de of

1- ( 2- tﬂfe?\§27’3$32 émmi AN ARAlOGEBSTSNBEE,| £T8M d ot hyl oster
'gaVEn?%awﬁ th d i t amleba-aa&?a ol mannernfmm"
i enyl am no- |n ole-3-acet]jc. a ester having a nel ting
| poi nt @FBY OQEKEFeSﬂ')é'”)& "9'&5’ mﬁx?bl"gé'ghﬁorophenyl ) -3, 4-di hydro-

Example 5:

1-(3-sulphamnyl—d-chloro-phenyl)-3 4—dihydro- _
pyrimido(1, 6-a]indole-5-acet;c acid ethyl ester baving a
melting point of 227—228 is obtained. in an analogous B <
manner, from 2-[(3-sulphamoy1-4-dhlo:abenzoyl-amino)-
ethyl]—indole-3—acetic acid ethyl ester having a melting
point ot 212-243 .

Example 6:

1-(2,6~dichlorophenyl)=3, 4-dihydro-pyrimido[1,6-a]- - S
indole-5-acetic acid ethyl ester having a melting point ' '
of 92-93° (hydrochloride m.p. 138-1 42°) is obtained, in
‘an analogous manner, from 2-(2,6-dichlorobenzoyl-amincethyl)s
indole-3~acetic acid ethyl ester havmng a melting po;nt of

- 125-126°, |

' Example 73

1-(2-picoliny1)-3 4-dihyd:c-pyrimido[1 G-a]indole-
S-acetic acid ethyl ester having a melting point of
113-114° (hydrochloride m.p. 192-204°) is obtained, in
an analogous manner. from 2-(z-picolinoyl-aminoethyl)-_
indole-3-acetic acid ethyl ester having a melting pcint
of 117—118 . '



- 1-phenyl - 3, 4-di

_pyrlmdo[l 6 a]lndole 5- acetlc aC|d 117 249 (0 27 rml) of

7. et hoxy-1- (p-chl orophenyl)- 3, 4-di hydro-pyrim do[ 1, 6-a]i ndol e-5-aceti ¢ |+

aci d et hyl ester hydrochloride are introduced, while stirring, into a )

soImLyon of 550 g of potassium hydroxide in 200 m of water and 1500 m “of
¥hanol . The mixture is stirred for- 10 hours at roomtenperature, the

met hanol is distilled off [err], the residue is dissolved in 1500 nl of

ice- water, and 700 m of concentrated hydrochloric acid are added to the

solution while cooling with ice. The separated hydrochloride is filtered

with suction and recrystallised Trom 2300 i of 50 % ethanol to yield

7- nethox%-l-ﬁﬁ-c Qoropheny ) -3, 4-dihydro-pyrimdo[ 1,6-a]- indole-5-acetic

acid hyd 2 in the form of yellomnsh crystals having a nelting point

of 225- 228[err] wi t h deconposition) ggie 10: The hydrochl ori de of
R&&&Wﬂmiﬁ of o] +h2etbienyddeds 4xdiltyda@ng a nel ting

t of p239mad: m&;m|
P(r)l)nm tﬁe corre%oﬁ'wlé-lh et SJ'&EQtié Qéi&' Hﬁﬂngil.neﬁﬁein;?h E@drxﬂrg;, de
of 7 1 | s BRI ELBGRARRY 1991 SHRT TS - b2 SOREATERG. piRi AR amaL
[1,6-2a]i ﬁdﬁhﬁ:?; Ereim Q-a(czatmummmi-é wamaoma.azacmc(w th

cthyl " oofEid mE °bt=%z”e%%%r%‘2ﬁ8?$ BPLRE; phoporT #1% ' #oPOni N9

- (p- rret hyl sul ph| nyl - phenyl) -3, 4-di hydro-pyri m do[ 1, 6-a] i ndol e- 5- acet ic acid

nxample 9: 7-methcxy-1-( p—chlo:ophenyl)-a 4—dihyd:o—
pyrimido[1, G-a]indcle-s-acetic acid

117.2 g (0.27 mol) of 7-methoxy-1-(p—chlo:ophenyl)-
7 3,4~-dihydro-pyrimido(1, G-a]indole-s-acetic acid ethyl
ester hydrochloride are introduced, while stirring, into L
a solution of 550 g of potassium hydroxide in 200 ml of ”
water and 1500 ml of methanocl. The mixture is stirred for
10 hours at room temperature, the methancl is distilled
off in vacuo, the residue is disadIvVed in 1500 ml of ice-
water, and 700 ml of concentrated hydrochloric acid are
~added to the solution while cooling with ice. The ™
separated hydrochloride is filtered with suction and
recrystallised from 2300 ml of S50 % ethanol to yield
© 7=methoxy=1={ p-chlo:ophenyl)-S bdihydro—pyrimido[‘! 6-a]-
indole-5-acetic acid hydzrochloride in the form of yellowish
‘crystals having a melting point of zzs-zza° (with
deccmposition).

Example 10:

The hydrochloride of 1-phenyl-3, bdihydro—pyrimido—
[1. G-a]indole-s—acetic acid having a ‘melting point of
235-240 (with decomposition) is obtained in an analogous
manner from the corresponding ethyl ester. '



ha;'-\/i-"ng a nmelting point of 208-210[err] (w th deconposition) is 'obt ained in

anal ogous nanner fromthe correspondi ng ethyl eater. Exanple 13: The .«

gnjchl oride of 6, 8-dinethyl -1-phenyl -3, 4- di hydro- pyrimd[ 1, —
6\af/ndol e-5-acetic acid having a nmelti ng poi nt of 212-220 (with NN
decolrrposﬂmn) I's obtained in n anal ogous nenner fromthe corresponding ~
ethyl ester. The correspondi™ Pemi hydrate has a nelting point of above
210[ err]. Exanple 14: The hydrochl oride of 1-(3-sul phanmoyl -4-chl oro-
phenywro pyrim do[1, 6-a]indol e-5-acetic acid having a melting
poi nt (with decorrp05| tion) is obtained in an anal ogous manner
fromthe cor S €41 Juoride of 1-(2,
- 6-di chl oroph M{%& égyrlﬁigggk g Zﬁ%@%u ic acid having
a mel phagyﬂ.dn—ri. deidinmiaypyninida &oﬁ'p Lndode=Ssagiatdiqia@atid an anal ogous
manne &ﬁgfg t er - W " The '
hydroéﬁl orl de 0 @;{E@ﬁ @Q?f Qﬁb %dr(()?ia]/!rl m do[ 1 -tgs]l ndol e 5 acetic
aci d Ravehfained dmman WE%
obt-ai gegw ne@tglal ogous manner fromthe correspondl ng et hyI est er S 1-(
2-thienyl)-3, 4-dihydro-pyrimdo[1l, 6-a]indole-5-acetic acid crystallises

at pH 6-7 fromthe aqueous solution of the hydrochloride, in the formof an
i nt ermhmpa.lat #22vi ng a nelting point of 187-189[err]. o

The hydrochloride of 7-fluoro-1-(p-methylsulphiny1- :
phenyl)-3,4-dihydro-pyrimido(1, 6-a]indole-S-acetic acid
. baving a melting point of 208-210° (with decomposition)
is obtained in an analogoua manner from the cor:esponding
ethyl este:. - | | o

Example 13:

The hydrochloride of 6,8-dimethyl-1-phenyl-3,4~
dihydro-pyrimida(1,6~alindole~5-acetic acid baving a
melting point of 212-220° (with decompositicn) is obtained
in an analogous manner from the corresponding ethyl ester. The .
. corresponding hemihydrate has a melting point of ahovo 21o° |
Example 14: - -

The hydroohloride of 1-(3-su1phamoyl-4-ch1oro-
phenyl)-3, bdihydro-pyrimido[‘! 6-a]indole~5-acetic acid -
having a melting point of 21 s-zzo° (with deccmposition)
is obtained in an analogous manner :Erom the oo:responding
ethyl ester.

mample 152

The hyd:oohloz'ido of 1-(2 G-dichlo:ophenyl)-:i 4-
dihydro-pyrimido[‘? S-a]indole—s-acetio acid having a - |
 melting point of 270-277° (with decomposition) is obtained
in an analogons manner from the co:respond:.ng ethyl

eater,.



Exanﬁ?e 17 1 phenyl 3 4 -di hydro-pyrimdo[ 1,6-a]indole- 5-acetic acid,
gmide 1 g (0.003 nol) of 1- phenyl - 3, 4- di hydr o- pyri m do-

[1, 6-a]indol e-5-acetonitrile is heated at 1000 for 30 n1nutes in 10 g (¢
,’pongbosphorlc acid. The reaction mxture is dissolved in 100 M of wa

twe sol ution is rendered-al kaline, while cooling with ice, by adding
goncentrated aia and the reaction oduct IS extracted with nethyl ene
~chloride. The nethylene-chloridé'ﬁﬁ se is washed neutral with water, dried
over [err] and the solution is concentrated to dryness. The solid 1-phenyl -
3, 4- di hyBxampkei #6do[ 1, 6- a] i ndol e-5-acetic acid ani de remaining as resi due

i s recrystartset—from methanol to yield colourless crystals having a

nmel ti ng point 0§h33%y@$@E§DGEidé”8!(Ku( #% hjdgg a has a
mel ting 53- wi_t h deco 03|t|on§ fartln naterlal can be -
nanufactﬁ?ﬁﬂm§§°[ahﬁbﬂggngP

2- (di benpdiam 8¢- 28%235% C(Qiie:h Wiﬁém s bﬁtiﬂﬂédednl aho 300 g of

pol yphosphoric acid _and_t re is heate at 1 _Wwhile stirring,
f or appr8§ Wﬁu?eé?n% gh%ﬁ %8kg of ice,
rendered1a(Rathdenyi)aadmﬁgihydznﬂpyzi-ido 156-a}nnﬂule-5ﬁdcetﬂcacted ‘Wi th

ovapor ot MoE8 BETEERS1I0R K Ny i G GG °LadPlcRSRALIRR O L1 DY
syrup mhoghtbanhﬂﬂracydpsﬁﬂﬂseanﬁhﬂethmt¢é anhinternal saltisec[err]. b)

120 g ( ) aChe: Ligmorgipgdg®, i ndol e- 3-acetani de are
hydr ogenat ed" at 30 35 ozwm

Exampig_17:' 1-§henyl—3.4—dihy620qpyrimidc[1.G-a]indole-
S5-acetic acid amide

Ao . : . . _
1 g (0.003 mol) of 1-phenyl-3,4-dihydro-pyrimido-

- [1,6~a]indole~5-acetonitrile is heated at 100° for 30

~minutes in 10 g of polyphosphoric acid. The reaction

mixture is dissolved in 100 ml of water, the solution is

——rendered-alkaline, while cooling with ice, by adding
concent:ated ammonia and the reaction product is extracted
with methylene chloride. The methylene chloride phase is
washed neutral with water, dried over nazso4 and the
solution is concentrated to dryness. The solid 1-phenyl- :
3,4-dinydro-pyrimido(1, 6~a]indole-5-acetic acid amide
remaining as residue is recrystallised from methanol to
vield colourless crystals having a melting point of :
239-240°. The cor:esponding hydrochloride has a melting
point of 253-260° (with deccmposition)..

The sta:ting material can be manufacturedas
follaws* '

. a) 38 g (0.1 mol) of 2-(dibenzy1aminc-ethy1)-indnle-
' '3-acetenitrile are introduced into 300 g of polyphosphoric
acid and the mixture is heated at 100°, while stirring.
for approximately 60 minutes. The mixture is poured onto
1 Xg of ice, rendered alkaline by adding concentrated



préséu're, with the addition of 12 g of 5 % palladiumon- carbon, in 1.2

litres of methanol. Wien 14.4 litres of hydrogen have been absorbed, -
hygeogenation i s discontinued, the catalyst is filtered off and the i
soViNijon i s concen- trated to dryness in vacuo. The residue is Uu

re gtallised from 100 mM of ethanol with the addition of 250 ml of ether.
The Tesul ting 2-amni noet hyl -i ndld®®-8- acet ani de has a nelting point of
156-157. ¢) 17.5 m (0.15 nol) of benzoyl chloride are added, while

Sti”'gﬂpﬁ *@&leﬁo oXi 0.1 nol) of
2- am noe B?' %g’?ol e- 3- acet am de Ieﬂﬂé@fr:n thrfgﬁgywiehti%gz etghfar and 12)0 i
of wat @FY phase and, eoRreRtEpkIngld&d by @vARREatdan ¢ eact i on
s CO”E’-QBS.&H:?IW Ey=inadlea9Lacethini dad jiss optdinaed for 1 hour

at 0-5[err] and th arat benz am.ng- et hyl ) -i - 3- acet am de
havi ngL m g?ﬁé’%?#ﬂ@’ﬁl? \é\)?mj‘ttﬂ:q'& tﬁ’(ﬁF d 1.6 g
(0. 005mop) dESZAG&ﬂlzoyl ani no- et.hyl) - i ndol e- 3-acet.am de is. heated under
reflux for 2 hours in 16 m of phosphorus oxychl ori de. -Excess phosphorus

oxychl ori de i d)di $20 I@d(b.f.‘! mob) of| 3—(dihdn¢1nlanliuoeqethylh- wat er and

by-pro -taﬁﬁ ﬁéﬁfﬁg&g t hAC =ie®]- q{:fﬂa]
Concengﬂate fzgm"ronl 2 1S a?l%éd a Eggug}ﬁ ?gsgs e 'C00 |ng and

ext r acPrefsyre, aith the Additicn ef Nzt er °ﬁa§h?‘n§ad-|4@ the et her
phase aagbes)Can M3l rnﬁsebyorwaﬁen - Whehend, 43 1 tres of

O e aela e 8 e b Lakc804Y MG SRl o o)
be conthet cataa.vstaﬂs)ﬁla&ered ogfir andl thedeou.atﬁ.ogt dsdnoen-Poi nt '
trated to dryness in v __gg The residue is recrystallised
from 100 ml of ethanol with the addition of 250 ml of . i
ether. The resulting 2-aminoethyl—indole-3-acetamide has -
a melting point of 156=1 57°. '

_ e) 17.5 ml (0 15 mol) of henzoyl chloride are
added, while stirring thoroughly and cooling to
approximately 5 " to 21.7 g (0.1 mol) of Z-aminoethyl-_.
indole-3-acetamide in a mixture of 200 ml of ether and
100 ml of water, and 100 ml of 21! NaOH are gradually _
added dropwise. ~ The reaction is complete after approximate-
ly 1 hour. Stirring is continued for 1 hour at 0-5° and
the separated 2-(henzoylamino-ethyl)-indole-3-acetamide -

having a melting point of 223-225° is filtered with

- suction. | ' |

'd) 1.6 g (0.005 mol) of 2-(benzoylaminc-ethyl)~
indole-3-acetamide is heated under reflux for 2 hours
in 16 ml of phosphorus oxychloride. Excess phosphorus
oxychloride is distilled off, the oily residue is taken
up in water and by-products of the reaction are removed
by extracting with ether. Concentrated ammonia is added
to the aqueocus phase.' while cooling ‘and extraction with
ether is carried out. After washing and drying the ether
phase and concentrating it by evaporation. -phenyl-a 4-



of 195-205[err]. Exanple 18: The hydrochl ori de of 1-(3-sul phanoyl -
phenyl) -3, 4-di hydro-pyrimdo{ 1, 6-alindole-5-acetan de having a nel
p0|nt of 249-257[err] (with deconp05|t|on) I's obtained in a manner
| Qgeus to that described in Exanple 17, from

1 -sul phanoyl - 4- chl or o- phenyl ) - 3, 4-

dlhydro pyrimdo[ 1, 6-a]indol e-5-acetonitrile having a neltlng poi nt of
280-285[err]. Exanple 19: 12 g (0708 ml) of 1-(p-nethylthio-phenyl)-3,4-
~di hydro-pyrimdo[ 1, 6-a]i.ndol e-5-acetic acid ethyl ester are dissolved.in

120 m of dghydre~pyedmits{cl -£]ih dbré-siaéat&hmtéimeeaspebeéuﬂ@dﬂ6*

‘added. Th nlxtur eft,.tQ n o] X|natel rs t. room
tenperatu &i&?’éﬂl% M% }%f‘i:"i%g %ﬁgg ne with
concentradeiagneﬂhnrgai«h&drnnhibmiefeeiaylcanebetconibrteﬂhyl acetate
phase is e o331 qﬁ;%q# a t| ng 1-
(p-.net hyl églégh%xﬁgenya)qqmg rac;fjib?/r |%§g’?§ é %?F‘ﬁg'gge - et ic acid
ethyl est®f 3PP9sROS j.zes fron1ether to yield yell owish crystals having a
mel ting point of 150-151. Exanple 20: In a manner- anal ogous to that

descri bed_i n. agpl el the hydrochl oride of 7-fluoro-
- (p- met hyFEAmBLBhdRFI ) - 3, 4- di hydro- pyri mi do[ 1, 6- a] i ndol e- 3- acetlc aci d
et hyl- ester -57- having a nmelting point of 210[err] (w th deconposition)

i s obtai ned starmheghyﬂmudhﬂd:ideH65H1¢13b$ﬁmﬁuﬁmﬂyiﬂd}chlpro—
S N AR B -7 hathale
having a melting point of 249-257° (with decamposition)
is obtained, in a manner analogous to .that described in
 Example 17, from 1-(3-sulphamoyl-4-chloro-phenyl)-3,4~
\_/ dihydro-pyrimido[1,6-a]indole-5-acetonitrile having a
melting point of 280-285°.

Example 19:

12 g (0.03 mol) of 1-(p-methylthioc-phenyl)=3,4-
dihydre-pyrimide[1.G—a]indelezs-acetic acid ethyl ester
are dissolved in 120 ml of glacial acetic acid, and 4 ml .
of 30 % hydrogen peroxide are added. The mixture is left
to stand for approximately 20 hours at rocm temperature, o
is poured onto 1 litre of ice-water. rendered alkaline
with concentrated ammonia and extracted with ethyl acetate.
The ethyl acetate phase is washed, dried and concentrated
by evaporation. The resulting 1-(p~methylsulphaxy-phenyl)- |
3,4-dihydro~-pyrimido[1, S-A]inddle-s-acetic acid ethyl ester
crystallises from ether to yield yellcwish crystals having
a melting point of 150-151° :

Example 20:

In a manner analegoue to that described in Example 1
the hydrochloride of 7-£1uoro-1-(p—methylth;o—phenyl)-
3, 4-dihydroepyrxmide[1 G-a]indole-B-acetzc acid ethyl ester



Ihyl] 5-fl uoro-indol e-3-acetic acid ethyl ester, there is obtained the
K drochl oride of 7-fluoro-1-(p- chloronethyl- -

io- phenyl ) - 3; 4-di hydro-pyrimdo [1, 6- a]lndole 5-acetic acid ethyl ester
having a nelting point of 198-202[err]. Exanple 21: The hydrochl oride OL/
7-f1 uoro- 1-(p-net hyl sul phoxy- phenyl) -3, ~/
4- di hydro- pyrim do[ 1, 6-a]i ndol e- 5- acéﬂic'aC|d et hyl ester haV|ng a neltlng
poi nt of 261-264 is obtained, in a nanner anal ogous to that described in

Exanpl e 19, starting from7- quo od-,net hyl t hi o-
‘phenyl ) - hawing 2 mebying; BoLat Gfa]z" I‘Mbc@%#@?ﬂ% igster
hydr00h|Qﬂﬁﬂﬁhuﬁiaﬂﬂéftﬂﬂg £ binl 2Lf { b-mety: éﬁiﬂ&?bn1d0[

1, 6- | t It t f- 213-22 th
deconpos TS T ?éfﬂiﬁn%ﬂ e ”i%bé)rsh” L 496e2 8oy e |
Exanpl e &mdgtingkftqmlzg Vpééhmcuemnthylth;o—phenyl—amino - '

oo M RSNt g et EhUx g3°°r

Ex I
[1agpaf|mhmain;du#h¢dbn§=qc ayi despﬁfgéﬁ}ugrQF1+ﬁnnqhhctqmathnyhth|o-
h I Hﬂhﬂﬁb _g%ﬁﬁgg t
Ee:%d) u%(%o-%fl ux, .\%l | e sti r&rrlén {m %&#j'éj-gl %r£§m ﬂ] grg 9

of pal | a®<HR AER¥E b%?\t?{Othﬂf PePei‘-m §’°5d“¥ l9§ h‘b?g‘oz%z ge 0

pal | adi um on- car bon -58- is added and the mixture is heated for a
further %hourf? f\fter filtering off the catalyst, the reaction mxture is
concentr cUo the residue is taken up |n a little ethyl acetate
and chronatographed over. silica gel.

ydrcchlo:ide of 7-£1uoro—1-(p-mathylsulphcxy-

'phenyl)-s 4-dihydro-pyrim1do[1 G-alzndole-s-acetic acid

ethyl ester having a melting point of 261-264° is U
obtained, in a manner analogous to" that descrihed in

Example 19, starting from 7-£1uprc-1-(p-methylthio—

phenyl)=3, 4~dihydro-pyrimido[1, 6~a]indole=5-acetic acid
ethyl ester hydrochloride. .

Example 223

7-£luoro-1-(p—mcthylthio—phenyl)-pyrim;do[1 G-a]- '
indole—5-acetic acid having a melting point of 213-220
(with decumposition) is chtained. in a manner analogous
to that described in Example 9, by hydrclysing 7-fluoro—_
1-(p—msthy1thic-phenyl)-pyrimido[1 S-a]indole-s-acetic
acid eﬁhyl ester.

: nxamp;e 23:__74f1§c#§—14(y—mgghyitpib-phényi)-éyfiﬁidb-'

[1,6-a]indole-5-acetic acid ethyl ester

2 g of 7-fluoro=1-(p-methylthio=-phenyl)=3,4-
dihydro-pyrimido(1, G-a]indSIe-S-acetic acid ethyl ester
-are heated under reflux, while stirring in 20 ml of
diphenyl ether with 0.5 g of palladiumpon-carhan (10 %).
Afte: 2 hours, a further 0.5 g of palladiumpon-carhon



Usingfﬂéxane/ethyl acetate (9:1) fractions are obtained which, after
concentration by evaporation and recrystal- lisation fromether, yield
7-f'l uor o- 1-'( p- et hyl t hi o- phenyl 3- pyrimdo[1, 6-a]indol e-5-acetic acid ethyl
estepnraving a nelting point of 120-122[err]. [err] The follow ng are
obM™di ned .i n an anal ogous manner: 1-phenyl -pyrinido[ 1, 6- a]lndole 5-acetic
acid ethyl ester having a nelting p0|nt of 59-62 and
- 7-net hoxy- 1- (p- chl or ophenyl ) - pyr.i 1, 6-a]indol e- 5-acetic acid ethyl
ester haV|ng a mel'ting point of 1 1 Exanple 24: 1.0 g (0.003 nol) of
1- phenyl - 3, 4- di-hydro- i mi do[ 1, 6- a]|ndole 5-acetonitrile is stirred for
48 hours %1-? pddef ands @gﬁl misctare) [ia &%ﬁ%ﬁmﬁcanﬂ fartheyf 3choursl..
sat ur at edappbp bﬂgg e irtha cgm e/e dﬁlﬁﬁ?uilhs'“ Iled of f
oride o

under redyced essure E ‘Temal ni n crude

1- phenyl - 33 /CORRSRETAESE; Jaquo .c the wrfidus #F%e?lﬂyi-neéter i S
suspendediige1d athol muawwwtﬁ:éﬂd%ﬂﬁusﬂiw gelstirring.

QI ':“e/lr gg%?fﬁ?dﬁ ghen Pﬁéyir hydr o Bga i ndol e- &I c acid

t%ﬁ"' Be®on from I N

hydr ochl owhichei df.t;rebdnceny::uaiiema:y rayapcﬁtimg mdnteefyéﬁil%g anple

;ZJﬁe nil )843 aﬁ%tg&agg}:%??gtigo li%}g]]kl E?So#ﬁ -ac et%t%ﬂé?lhﬁi?-%h?n}dg
heat ed urm % ﬁuﬂjénﬁsgag S-pcetic acid ethyl ester having a
melting point of 120-122°,

| P\. ’.\._ /caz-cooczns
' ' P w '
®

- The follcwiag are obtained in an analogous manner:

1-phenyl-pyrimide(1, G-a]indole-s-acetic acid ethy.‘l. ester
having ‘a melting point of 59-62° |

7-methoxy=1=( p-chlorophenyl)-pyrinidoh 6—a]indole-

. S5~acetic acid ethyl ester having a melt:ing point of .
130-131° , . : ; o . oo

o

Example 2'45 -

1.0'g (0.003 mol) of 1-phenyl-3,4~dihydro-
pyrimido(1,6-a]indole-5-acetonitrile is stirred for

48 hours at 0° in 50 ml of absolute ethanol and 50 ml of
ethanol saturated with hydrogen chloride. The solvent is



____eii;_____“""m,“ e == = o . :
stirring, in 500 mM of ethyl acetate with 40 g of deactivated Raney nickel.

be catalyst is then filtered off andtheflltratels concentrated by .
E /apor ation under reduced pressure. The: rési due yields, after recrystal - .
4 isation fromether, 7-fluoro-1-(p-net hyl t hi o- phenyl) - 3 4- ' N

di hydr o-pyrim do[ 1, 6 a] i ndol e-5-acetic acid ethyl ester having a nelting hdd
poi nt of 119-120. Exanple 26: Tabggts each containing 25 ng of active
substance, for exanple 7-fluoro-127(p-nethylthi o- phenyl) - 3, 4- di hydr o-
pyrim do[ &k, 6-a]indol e-5-acetic acid or a salt thereof, for exanple the

hydr ochl dhiete distillednoffaunderdreduced RassiTa,. nd!hnrrem.ﬁswguent S

(for 100Qhidd Hydrodhibyfas ot Qﬂﬁﬁenyl-B.bdg.hydt > pyrimd Star-. 25.0 9

| act ose ch

7.5 g mﬂBmxﬁnaIind@ﬂscéraseséminoethyl ester is su & in 10 m1
5.0 g MEESiatestHidBéated at 40° for 15 minutes vlhﬁ.ﬂ de:ﬂi:flf Lised

wat er Man e solid
i ngr edi eAELeF e"’?‘ﬂ'%‘?gf ole CBB‘PK}OQQM%Y%WW Sﬁ'ﬂjﬁ{‘aﬂﬁ'o 6 m
Then the Meeﬁelﬁaidnethyll eete:ehyth‘ochm’dsuemstmbseeaaddhalf of

wat o7 and RO MEFeReAbh: RheEhn Brbn® 1x At hlihfo ELH Blalfa® T

pol yet hy lexystals daving08 melsingapodntries NE&Intt8g. starch paste is added
'to the main.portion and the mxture is granul ated, if necessary W th

Example 252

3.84 g (0.01 mol) of 7=-flucro-1-(p-methylsulphoxy-
phenyl)=3, 4~dihydro-pyrimido[1, G—a]indol;-s-acetic acid o
ethyl ester are heated under reflux for 2 hours, while /
sti:ring in 500 ml of ethyl acetate with 40 g of '
deactivated Raney nickel. The catalyst is then filtered

' off and the filtrate is concent:ated by evaporation under
' zeduced pressure. The residue yields after recrystal-
lisation from ether, 7-£1uore-1-(p-methylthio-phenyl)-3 4=
dihydre-pyrim.do[‘l G-a]indole-S-acetic acid ethyl ester
having a melting point of 119-120°,

Example 263

' Tablets each containing 25 mg of active substance,
for example 7-fluoro=1=( p-methylthio—phenyl)-3 bdihydre-
pyrimido(1, S-a]indole-s-acetic acid or a salt thereof,
for example the hydrochloride, can be. manufactured in the
fellawing manner." :

Constituents (for 1000 tablets):

active substance 25.0 g
lactose - 100.7 g
wheat starch o - o 7.5 g
polyethylene glvce.'l. 6000 5.0g
talc - | . 7~ s.0g¢g
magnesium stearate - ' . _ 1.8 g

demineralised water - . Qes.



the aadltlon of mater The granulate I n drled overnlght at 35[err] forc .
through a-sieve having a mesh width of 1.2 nmand pressed to forn1tab|et '
of approxinmately 6 nm di anet ers havi ng' concave faces on both sides. In an i
'analogous nmanner , it is also possible to manufacture tablets each
cbntalnlng 25 ng of one of the conpounds of -the fornula | nentioned in.
Exanples 1 to 19, it being possible for the conpounds to be also in the
formof acid addition salts, such as hydrochlorldes and for conpounds in
which [err] is 1- carboxynethyl +068e=al so in the formof salts and bases,

such as sodiu otassiumor zinc salts. Exanple 27: Tablets for cheW| ng,
each conwﬁg of active substance, for exanple
7.-fluoro-1-(p- y t hi O-

~phenyl) - 3, 4- di hyrb-h% | 99344 1 1RoTedianFa. arg Sirst SQEQﬁde§§§ﬂﬁgﬂhereof
for exana sidve Ii;a:himg'nlarmebh widtheoffaQubamnyr e Thehothex agqtdive n t he

fol | owi n ti 0 t ubst ance
0. 04 | " SuHEliCe, 1ad¥osd P PREL! | REghb8tud QQeEi-Qk-.g §)n51 %%fxacc ReUD
179.5 g fthie starch are mixed. The other half of the stargh digcine
12. 59 St%@’dﬁeﬁ&i in 40 ml of water and this suspensi®r)dss HIday i ne
1.0 g 5 %ogelati sol ut I\/ar]'ngacture Al
the soli &9 ﬁgm %ﬁjlé‘#*?%t"#o%%dp?%l’ﬁﬁﬁﬁl&"?l 5}@%93\/ h width
of 0.25 o# vﬂﬁﬁmnml resgllting starch paste is added to the main

portion and the mixture is granulated, if necessary with

the addition of water. The granulate is dried overnight

at 35°, forced through a sieve having a mesh width of 1.2 mm

and pressed to form tablets of apprcximately 6 mm diameter

-~ baving concave faces on both sides.

- In an analcgous manner, it is also pcssible to -

manufacture tablets each containing 25 mg of one of the -
 compounds of the formula I mentioned in Examples 1 to 19,
it being possible for the compounds to be also in the
form of acid addition salts, such as hydrochlorides,

and for compounds in which R, is 1=carboxymethyl to be
also in the form of salts and bases, such as sodium.
potassium or zinc salts.

 Example 27:
Tablets for chewing, each containing 30 mg of
active suhstance. for example 7-f1uo:o-1-( p-methylthio—
phenyl)-3, bdihydro-pyrimido[‘l 6-a] indole-S-acetic acia

‘or a salt thereof, for example the hydrochloride, can be -
~ manufactured, for example in the following manners:




t he.l act ose are nmixed and granul ated with the addition of the gelatine _
’ !_Qtion, the mixture is forced through a sieve having a nesh wi dth of 2 .
"--d'ri ed at 50[err] and again forced through a sieve having a mesh width .
1.7 mm The active substance, glycine and saccharine are carefully \/\;

m xed, the mannitol, the | actose granulate, the stearic acid and the talc ™~
are added, and the whole is thaogghly m xed and pressed to formtablets-

of approximately 1 00 mm di aneter having concave faces on both sides and a
break grogu@pesitient[{for #0b0 dabkecs)al ogous nmanner it is also possible
t 0 MaNUf aete=amt=add=at S f Or chew ng, each containing 30 ng of one of the
conpounds of the fornula | nentioned in Exanples 1 to 19, it .being pOSSI bl e
for the cacptwvedsubstiance so in the formof acid add|t|on3QaIQg such as
hydr ochl and for conpounds in which [err] is 1ag9f ymet hyl to
be al so |§Lg§% P Tm of salts wth bases, such as sodium ;gc??aog?(um or zinc
sal ts. lacgcsgxarrpl e 28: Tablets each containing 100 5@ ive -
subst ancegaf@r exanple 7-fl uoro- 1- ( p- et hyl t hi o- phenyl ) - 320@ dr o-

pyrlmdo[l gnl ndol e-5-acetic acid or ‘a salt thereof, for eg)l le the

hydr ochl o?h!ﬁ ®an be manufactured in the follow ng manner’: gosi tion

(for 10003tehkgashcia:t|ve subst ance _ 10.0 g 100.0 g

| act ose 248.5 g cornstarch

17.5 g poPPEERBFEN® gl ycol 6000 - 5.0 ¥°2|

| 5. 0g 5% gelatino solution T q.8.
Manufacture: .

 All the solid ingredients are fixat toroed through v
" a sieve having a mesh width of 0. 25 mm. The mannitol and
the lactose are mixed and granulated with the addition of
the gelatine solution, the mixture is forced through a
sieve having a mé__sh" width of 2 mm, dried at 50° and again
forced through a sieve having a mesh width of 1.7 mm.
The active substance, glycine and saccharine are carefully:
mixed, the mannitol, the lactose granulato. the stearic -
acid and the talc are added, and the whole is thoroughly
‘mixed and pressed to form tablets of approximately 100 mm -
diameter having concave faces on both sides and a break
groove on the upper side.

In an analogous manne: it is also posaible to _
manufaetnre tablets for chewing, eaoh containing 30 mg
of cne of the compounds of the f.omula I mentioned in
Examples 1 to 19, it being poasihle for the oompounda to
be also in the form of acid addition salts. such as
hydrochlorides, and for.' compounds in which R, is 1-
carboxymethyl to be also in the form of salts with
bases, such as sodium, potassium or zinc salts.



| oSt i - m—— - - @ b maeee 8 End

[ gn‘é?i um st earate 4.0g dem neralised water
g,s. Manufacture: The solid ingredients are first forced through a siev
having a mesh width of 0.6 nm: Then the active substance, |actose, talc,
magresi um stearate and hal f of the starch are.intimtely mixed. The ot her
haf of the starch is suspended in 65 nml of water and this suspension is
added to a boiling solution of thep hyet hyl ene glycol in 260 m of water.
The resulting paste is added to th€ B | Verul ent substances, and the whole
is mxed and granul ated, if necessary with the addition of water. The
granul at e iBxammplel 2821 ni ght at 35, forced through a sieve having a nesh
w dt h of 1-2—m-n1'|'rd—pressed to formtablets of apprOX| mat el y 10 mndl anet er

havi ng concave facggp, 4Rk &3 jde. In
an anal ogous manner-, | t 'S Qﬁogééggﬂgfﬁgfoﬁga act ur vt%l ets eac
cont ai ni ng £880 eﬁpms @ Tofd f gh@etbw#ﬁhaornagaw Ry iibederes 1 to

25, i1 bel irpimidile Pess ia&sca&aesadsc&a bt ¥ walle) errden of acid

TS0 car boAR R S“Cﬂebéumz&ﬂebie 30 s ool Yoy Saipiticias Ll

sodi um potfeddiowiny mamsessl ts. CLAI MS: 1. N, N -bri dged car boxylic
“acid am dines of the general formula

Composition (for 1000 tablets):

active substance | _100.0 g

lactose o 248.5 g
corn starch - ' | 17.5 g
. - polyethylene glycol 6000 | 5.0 g
T eale | : . 15.0¢g
magnesium stearate | 4.0 g
demineralised water | Q8.
Manufactures:

‘The solid ingredients are first forced through a
sieve having a mesh width of 0.6 mm. Then the active
substance, lactose, talc, magnesium stearate and half
of the starch are intimately mixed. The other half of the
starch is suspended in 65 ml of water and this suspension
is added to a boiling solution of the polyethylene
glycol in 260 ml of water. The resulting paste is
added to the pulvemlent substances, and the whole is
mixed and granulated, if necessary with the addition of
water. The granulate is dried overnight at 35°, forced
through a sieve having a mesh width of 1.2 mm and

. pressed to form tablets of approximately 10 mm d:.amete:
having concave faces on both sides and a break groove
on the upper side.

In an analogous man'ner'. it is also possible to
manufacture tablets each containing 100 mg of a compound -
of the formula I according to Examples 1 to 25, it being
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r] in which [err] represents an aronmatic radical, [err]
l’ga esents optionally esterified or am dated 1-carboxy- Iomer al kyl, Ph
bt esent s optionally substituted 1, 2- phenylene and alk represents an
ali phatic hydrocarbon radical separating the inmno group fromthe nethine . ™

group by from1l to 3 carbon atons, and their salts. 2. Compounds of the ~/
~formula | according to claim1 in which [err] represents phenyl optionally
substituted by |ower ‘al kyl, by mo®& =al koxy, by optionally hal ogen-
contai ning | ower alkylthio,. [ ower al kanesul phinyl or |ower alkanesulphonyf,

by sulpﬁﬁﬂgy t a&gﬁpggﬂ I gt and/ or by
hal ogen,” or #%%‘f)egﬁt S % %nb%r ls?or%gyafb %a!ta\g?(f)ary opt| onal |y
'contmlmﬂﬂﬂ4 sakys, FBﬁEra&IPE aFex heeRRguRdshet er o

at om ni tird GEHL.CI: eﬂs?ﬂ-?ﬂk bym 'ttrdDgﬂ‘ avfb 1hﬂ ]geﬂél filaﬁﬂ cfui phur or
oxygen, ents car boxy-| ower a 0 e ornu alerr] in

o o't A41ES pFERCREgeR,, 28 Va@?i% FRCASRATRRT PG aRLFa-
substituted by | ower alkyl -, Iomer alkoxy or hal ogen- contalnlng phenyl or
pyridyl, by~ - 65 hydroxy or by |ower al koxy, or represents carbanoyl

optionally substituted once by hydroxy or am no, once or twi ce by |ower
al kyl or hydroxy-lower alkyl, or twice by 4- to 7-nmenbered | ower al kyl ene
or 3-oxa-, 3-thia- or 3-aza-alky|ene,_[err] i's hydrogen or |ower



alkyré Ph is 1,2-phenyl ene optionally substituted by |ower alkyle | ower

~ al koxy, halogen and/or trifluoro- nmethyl, and aldes‘Lgﬁgij:ilgl;iEL
separating the methine group fromthe imno group by from bon ,
atoqg,or | ower al kenyl ene separaksmmtdmenethlne r fromthe imno group
by-2 carbon atons, and their salts. 3. Corrpounds g mﬂ‘m ccordi ng
mﬂ ﬂaby | ower

toclaim1lin mhlch [err] represents phenyl optiona
al kyl, | ower al ko: ower al kyl thi o, hal o- | ower aIkyIthlo 5| ower
alkanesulphlnyl T bwer al kanesul phinyl, . | ower alkanesulphonyl

hal o- | ower alkanesulphonyl sul phanoyl. - N—nDno- or N, N-di -l ower -

al kyl sul phamoyT and/or halogen .or represents pyrronI furyl, thienyl,

thlazolyl pyr|dyl dyl . eac ti | bst|t d by | ower al kyl,

| oner al kbxy~ anfiN o? gﬁgﬁgkcgﬁﬁcﬁgaﬁégéﬁg§? th?o¥ﬁﬁﬁﬁ err] in

whi ch R2 g&xmarfoxy, phenyl- or pyridyl-1ower: alkoxy carbonyl optionally

substituted by |ower alkyl, |ower alkoxy or hal ogen, hydroxy- or | ower

al koxy-1 ower al koxy- carbonyl, | ows, al koxycarbonyl, carbanoyl,

N- hydr oxycar- banmoyl, N-.a 'nocarbaﬁnﬁ N-nono- ~ v N, N-di -1 ower al kyl -

car banmoyl or -hydroxy-1o a | car banoyl, or carbanoyl substituted by 4-

to 7-nmenbered | ower al kyl elg, 3-oxa-, 3-thia- or 1)

3-aza- al kyl eneam nocar bonyl , IS'L,e»n\L)‘.represents hydr ogen gr f ower -al kyl, Ph
on

represents 1, 2-phenyl ene opt bstituted by |ower alkyl, |ower
al koxy, halogen and/or trifl orog;}ﬁﬁk and al k represents Iomer al kyl ene
“separating the_nethine grauﬁ'kgo the imno group by from1 to 3 carbon:

atons or |ower alkenylene qepargﬁlng the nethine group fromthe i mno group
by 2 carbon atoms, and their salts.

> in which | |
Kgﬁg'ai represents an arcmatic radical, |

R, represents optionally. esterified or amidated
1-carbexy~lower alkyl,

Ph represents optionally substituted 1,2—phenylene.

, and . . )

"alk <rzepresents an aliphatic hydrocarbon radical
separating the imino group from ﬁhe methine '
group by from 1 to 3 carbon atoms,

and their salts.

’2, Campounds of the formula I acccrding to claim 1

~ in which R, represents phenyl optionally suhstituted

by lower alkyl, hy lower alkoxy, by qptzonally'halogen-_-

~-containing lower alkylthio. lower alkanesulphiny; or

lower alkanesulphonyl, by sulphamoyl opticnally mono-

or di-substituted hy lower alkyl. and/ocr by halogen, or
represents 5= or 6-membered monocyclic heteroaryl
cptiocnally containxng lawer ~alkyl, lower alkoxy. and/or
halogen and having as heterc atdm nitxcgen. oxygen or
sulphur, or nit:ogen and, in addition, sulphur or oxygen,

Rz represents 1=carboxy-lower alkyl of the formula.

- =CE(R,) -Rz, in which Rz_represegts ca;boxy lower alkoxy-

. carbonyl opticnally substituted by lower alkyl-, lower

'alkoxy- or halogen-containing phenyl or pyridyl, by



f66' 4. Conpounds of the fornula | accord|ng_FB‘ETETNT&-+n_m@LED [err]
vesents phenyl optionally substituted by Iome ﬁ haV|ng up to and

judi ng 4 carbon atons, by | ower al koxy havi n ing 4 :
on at ons, - by hal o- Iovver al k)@é hi o havi ng up 4 carbcwh
5, by Iomer al kyl thio haV|ng b to and |nclud|ng 4* can ms, by
hal o- | ower alkanesulphlnyl havi ng up to and including 4 carbon atons, by -
| ower al k nesul | yhavi tonB by
- hal o- | g% 1 y%,ﬂ%#yl‘o%j ia%%‘%éﬂgﬁh‘(aﬁg% ng up to and

‘i ncl udi ﬂoualbynsubatitultpdsdqﬂaarhwlhydgowrmoammou tinge- | ower

“al kanes ag v Pd 1@%5’@& ﬂﬂ,&g bop.atons in the

al kyl dl%g:ng hg/ ngﬁ- Fl?i%gieng: I'n atom c nu éragf up to and

i ncl udlt'vgia bnr#ePOegcmhppadjyﬂdm t&hkyleneon 3poxXamal |y substituted
by | oweq_ Vil ng u fdf% t by | ower al koxy
. havi ng to an?ifl %c gﬁ%g’rqbo?%ggns% an r%i gen havi ng an
.atomcévﬁﬁﬁﬂe ﬁﬂoa' Wé-l%rﬂ? tetadgP¥up of the

for mul aydwés | aliRyIh)i Sowke' allldokiy W rwe:pheﬂﬂuoﬁb-pyrl dyl -1 over

| ?Lﬁf’ﬁéfarﬁay”iarmﬁté?% 1 IR, e 48RsFaliad: Rara | nol Ui ng 4
car Eogrm@eagﬂbnf H;chalthged.mﬂwwiﬂmycﬁrhnnyl toggngér g(r)n I :
hydrgxﬁ%\l\gﬁ?ﬁ% §gyg%gr%#§y§4n%r§%#%p%mg#éal Koxycar)t/)armyl or
car bann;éth:[.aer@rouph#ﬁ'nug&heorimimrgmuglbylazmgrhpm atams,i ncl uding 4

~ carbon 8 "En, f% %a 2- phenyl ene optionally substituted by | ower al kyl
~having up 'to and inc di ng 4 carbon atons ., by |ower al koxy having up to

and i nc3wudi ngCampannds the fermmlaI raceoeding,tagedpi®otand i cl udi ng
an at omgg \&h‘iﬁ@ﬁrR‘ representa phenyl cptionally substituted : S/
by lower alkyl, lower alkoxy,. lower a.'l.kylthio. halo- |
lower alkylthio, lower alkaneaulphinyl. halo~lower
alkanesulphinyl, lower alkanesulphonyl. halo-lower _
alkanesulphonyl, sulphamoyl. N-mono- or N.N—di-lower
ancylaulphamoyl and/or halogen, or represents pyrrolyl,
furyl, thienyl, thiazolyl, pyridyl or pyrim:.dyl each
opticnally substituted by lower alkyl, lower alkoxy and/
or halogen, R, repr__ea_ents a group of the formula -CH_(RB\-RE_
in which Ré is carboxy, phenyl- oxr pyridyl-lower alkoxy-
carbonyl optianally substituted by lower alkyl, lower
alkoxy or halogen, hydroxyh or lower alkoxy-lower alkoxy-

' carbonyl, lower alkoxycarbonyl, carbamoyl. N~-hydroxycar-
bamoyl, N-aminocarbamoyl. N-mono- or N.N—di-lower alkyl-
carbamoyl or -hydroxy—lower alkylcarbamyl, or carbamyl
suhstitntad by 4= to 7-menberad lower alkylene, or 3=oxa=-,
3=thia=- or 3-aza-a1kyleneaminccarbonyl, Ry represents
hydrogen or lower a.‘l.kyl. Ph represents 1,2-phenylene _
optionally substituted by lower alkyl, lmr alkoxy,
halogen and/or. trifluoromethyl, and alk represents lower
alkylene separating the methine group from the im:.no group
by frem 1 to 3 carbon atoms or lower a.‘l.kenylene separating
the methine group from the imino group by 2 carben atoms,
and their salts. = =




of 35~and alk is 1, 2-ethyl ene, and thelr salts : Corrpounds of the
fornul.a | accordlngto claiml1 in which [err] Wn
.~subst|tuted by hal ogen, |ower alkylfhio, |ower alkanesul phinyl OWET
- 67-%\_91 kanesul phonyl, hal o-1ower al kylthio and/or s r| d
thienyT, [err] represents a group of the fornmula [ 'mﬂwmw@yﬁ
represents carboxy, |ower al koxycarbonyl or carbanmw .

1, 2- phenyl ene optional |y substituteggby | ower al koxy, | ower aIkyI and/ or
hal ogen, and alk is 1,2-ethylene or vinylene, and their salts. -

phenyl " opt R R R R %efe "t te
and i ncl udwlnt;:lslEl bgpi‘osental phentrlooptﬁ.ongmLy teubati tutddiddyglawexr - bon -

atons, by %ﬁgﬂ%%%g ICar ohdtéfoms ang;grsby :

by haI 0- Iower al
Ralewsr mul a

aV| ng 0
sul phanoyalkaxy waﬂai,ng wp Eei en&
[egr] '|n M[ ifﬁﬂéesaeiﬁgca ngSYanB.O‘A%El w[éaﬁlhanwhw up to
an I Ncl u r or .,carbpa r epr esent s enyl ene -
optional | %’% @@Wﬁﬁ%@?"?ﬂ*ﬂo@ §v “Bﬁ‘%ﬂ? 4 carbon
atons, by dtoees, dhky&a.t@-flogerpaihanéduﬂ.ng ﬁcmd and/ or by

hal 09eh ML i £ L g AU o Uyt 10004 W&M?ﬁvﬁém al

accor di ng up 3 and lincluding dccarbomppatoms:,s hyhdhalo-duweamn alkanesul-

substi t ut e ddlyX NooP-PoNés | QkiNeBR1LERLAYA" nAVENHY g €5\Adi) ifcidafRg

4 carbon atoms, by sulphamoyl, by N-mono- or N,N-di-lower

alkanesulpham?l each having up to and including 4 carbon

. atoms in the alkyl radical, and/or by halogen having an-

" atomic number of up to and including 35, or represents
pyridyl or thienyl each cptionally substituted by lower
alkyl having up to and including 4 carbon atoms, by lower
alkoxy having up to and including 4 carbon atoms, and/or
by halogen having an atomic number of up to and including

38, R, represénts a group of the formula -CH(R,)-R} in
which Ri represents carboxy, phenyl- or pyridyl-lowcr _
alkoxycarbonyl, optionally substituted by locwer alkyl hav-
ing up to and including 4 carbon atoms, by lower alkoxy
having up to and including 4 carbon atoms, and/or by
halogen, lower alkoxycarbonyl, mono- or di-hydroxy-lower
aJJ:oxycarbonyl, lowe: a.'lJc.oxy-lowe: alkoxycarbonyl, N-
hydroxy- or N—amino-carbamoyl, N-mono- or N,N=di-lower
alkoxycarbamoyl, or carbamoyl, ' is hydrogen or lower
alkyl having up to and including 4 carbon atoms, Ph is

1,2-phenylene optionally suhstituted by lower alkyl

'havinguptoandincluding4carbon atoms, bylower
alkoxy having up to and including 4 carbon atoms, and/or
‘by halogen having up to and including an atcmic number
of 35, and alk is 1 z-ethylene. and their salts.

5. Compounds of the formula. I according to claim 1 in
which R, represents phenyl optiona,lly substituted_ by

1 _ .
halogen, lower alkylthio, lower alkanesulphinyl, lower




|ﬁtlud|ng 4 carbon atons,- by Iomer aIkyIthlo having up to and including 4
ag;bon atons, by | ower. alkanesulphlnyl haV|ng carbon’
_gigﬂ

h £he 3-position by sul phanoyl and, in addition, m mu)mﬂmllon by\_/
het’ogen -havi ng an at-omi ¢ nunber of up to and incI ‘Illml m3 dyI or
thienyl, [err] represents a gro of the fornula [errf i vthi éh [err]
represents carboxy, |ower al kox;#)’ar'bonyl having up'to and including 5

~carbon -68- atons, or carbanoyl, Ph represents 1, 2-phenyl ene option-
ally substituted in the -position in rel atlon 1o the bonded nitrogen atom
by | ovkikamesudphanyig bﬁlpchgmgﬁrﬂ%kx%#ﬁ# andfer suipbampylyhe 3- and

5- pOSléi-%rJ?Id V8¢ Bhihyl]viR) éﬂﬁ%'i‘%ﬁ&h Blof €RBDON atoms, or in.
t he 4#% v haI o nﬁ%%w an atom ¢ nunber_of up to and inclu

35, a _ ﬁ%’% dowsr  Conpounds of
th?'f | t tuy ﬁl Bﬁ' t oPL t glﬁﬁ Fﬂ-;f# irih i t
optiona [ n,the SI |o ower a 0 having up to
and Hﬂ?ﬁ Y%ﬁﬁiéﬂ‘&ﬁ@ h&yi \Llj\f |ng up to and

i ncl uchnd/drdaabogentoand aﬂ.kb;imalmgeth)alanq o vzinyd.enéunber of up to

5, or by hal ogen having an atomic nunber of: up to and i ncluding 35, or )

s

and i rﬂ‘?% represents: | ower al koxycarbonyl nethyl, Ph .
represen pl’*len ene ional |y nono-substituted in the 4- position in

rel at i®n dOﬁl ggeg&nmﬁm & aceexrdingoky chammup to and
hﬂ%zﬁ%ﬂe?éﬁiﬁﬁ*ﬁﬁ?ﬁﬁ?% be Wiﬂﬁ??“?ﬁ*ﬁ Bedy el Sart s,

by halogen having an a ¢ numbe: of up to and cluding

35, by lower alkylthio having up to and including 4 car- '
bon atoms, by lower alkanesulphinyl having up to. and
including 4 carbon atoms, by halo-lower alkylthio having /
up to and including 4 carbon atoms and/or by sulphamcyl. |

or pyridyl, or thienyl. Rz rep:esents a group of the

formula -CHZ-R in which Rz represents carboxy, lower
alkoxycarbonyl having up to and including 5 carbon atcms,

or carbamoyl, Ph represents 1.2—phenylene opticnally
suhstituted by lower alkoxy having up to and including

4 carbon atoms, by lower alkyl having up to and including

4 carbon atoms, and/or by halogen having an atemic number

of up to and including 3s, and alk is 1 z-ethylene or

vinylene, and their salts.

7. Compounds of the fcmla b 4 accc:ding tc claim 1

in which R r'epresents phenyl cpticnally substituted in

the p—pcsiticn hy halc-lcwer alkylthio having up to and
including 4 carben atcms hy lower alkylthio having up

to and including 4 carbcn atcms. hy lcwer alkanesulphinyl
having up to and including 4 carbon atoma, or by halogen
havinganatcmicnmberofuptcandincluding35,ozin

the 3-position by sulphamoyl and, in additiocn, in the 4-
position by halcgen having an atcmic numher of up to and
including 35, or pyridyl or thienyl, Rz represents a g:oup

of the formula -082-82 in which Rz represents carbcn:y .

lower alkcxycarbcnyl having up tc ‘and including 5 carben



9. Conmpounds of the formula | according to claiim1 in which [err]
represents phenyl optionally substituted in the p- p05|

al kyl thio having up to and i ncl udi ng 4 carbon atorrfa Iovver
0 ﬁ!ﬁ

al kakgsul phinyl having up to-and including 4 carb Iogen
haW'ng up to and including an atonic nunber of 35,
. carboxynet hyl, Ph represents 1, 2-phenyl ene optlonally sdbswltmt |n the.

p-position to the nitrogen atom by é 9- | ower al koxy having up to and
i ncluding 4 carbon atonms or by hal ogén°faVing up to and including an atomic

nunber of 35, and alk represents 1, 2-ethylene, and their salts. 10. _
7- Met hoxy-1 chl or ophenyl ) -3, 4- dro[ 1,6- a |ndole 5-acetic acid or
a salt thereéfl% ﬁ%%&lnﬁ# %3 y 2=phenydeng) oRtign+ i do|
(1, 6- a] Ih nIdO|h emwmﬁ ?sm mgﬂﬁioﬂﬂlg Z-eEhg-.Q.lbﬁ?tc the. ;
p- met hyl t hi | r 0-,41..6:ali,ndol e-5-acetjc aci
ethyl ester Or a saltgl%?gébf %g 51%?’9’0 gﬁr to
claim1 subsﬁ-anﬂmiﬂngeﬂsmmms;hine{:heeaeeahd 5nposﬂ.tﬁwmhes 1to

[ accor ding. LoV any%o%‘%ﬁmﬁ“?% S48, Sh1 800 B BRUBO e o o

phar maceut i c S }na itian hyRaleg em havtngt anoagomic manhex cal

adj unct s andgga @H’osan@in hﬁw%l Cahd PafRa% gt o W o' claim
14 substantlal as descr btgl W|th ref erenceé'tﬁg %ﬁyh iﬁx esbn%gtto 28. 1
6. Corrpound &'%d.l qir, ng to any one of claims 1 to 13 for

use in a netBQd fow éﬂfelﬂhéi formula I according to claim 1
in which R1 represents phenyl optiocnally substituted in
the p-position by lower alkylthio having up to
and including 4 carbon atoms, by lower alkanesulphinyl
having up to and including 4 carbon atoms, or. by halogén
having an atomic number of up to and including 35,

Rz represents lower alkoxycarbonylmethyl, Ph represents

1,2-phenylene optionally monc-substituted in the 4-

position in relation to the bonded nitrogen atom by .
~ lower alkoxy having up to and including 4 carbon atoms,

Or in the 4-position by halogen hairing an atomic number

. of up to and including 35, and alk is I;Z-ethylene, and
their salts.

9. Compounds of the formula I according to claim 1
in which R1 represents phenyl cptionally substituted in
the p-position by lower alkylthio having up to and .

. including 4 carbon atoms, by lower alkanesulphinyl having
up to and including 4 carbon atoms, or by halogen hav:.ng
up to and including an atecmic number of 35, 'Ry represents |
carboxymethyl, Ph represents 1,2-phenylene optionally
subst:.tuted in the p-position to the nitrogen atom by



Wai ni ng conpound$S the forrrul a | according to any one of clains 1 to:

éﬁ?r mﬁaﬁém Oiﬂ@i@dﬁngcﬁodyrﬁb B*sone of claims 1-
to or the nuf act Ur e of pharrra- ceut 1 cal preparar%loﬁs 19. Proces%z j

foro:hbsrnﬁnm&awgommm ‘inclpding an aifqmq: in which [err]
pgﬁﬁﬁﬁrso@ Onandd CalRlivepireddtitd §SPLATRYIDAD] | g‘;‘.i-t erified or ,!
ated 1-carboxy-lower alkyl, Ph represents optlona y substituted 1, !
?Fene and al k represents an al i phati c hydrocarbon radi cal separ ati ng‘

b

the 1001 N0 70iMeheyAlY L (8- R Rirth DY DY ﬁlaﬁlaérdz‘b Q atons, ~and |
thelr salts char,acterlhs'ed I n that from corrpoun S ofLS!tf'ne géner al forrrula sz

‘-t ment of the hun% or ani mal body. 17. Anti phl ogi stic =~ and/ or anal gesi c} "
' S

'[er-'H’dPﬂrewﬁ'tﬁFﬁ ‘F]W@ﬁr@?eﬁt ss%lpﬁ hereofiunct i onal |y nodified hydroxy of
ner ¢qQt 0, 7QupPIiciFe-Srladthial 1)S Sdds

* %&r ththelntroductlon-.
of an It r oun,ds o he fornu er -71- in which'
[erwﬁgﬁeﬁmaé-%%éﬂi % r ﬁmadziﬂf;t:f:cﬂi‘%%ﬁ Leor salts
theggef, mmmmtseﬂpwtwmmw@lwmgmﬁzwyﬁﬂﬁd&r] :
. ¢ S-a]indole-s-acetic acid ethyl ester or a salt thereof. |

13. Compounds of:fqrgula I according to clalm 1 substantially
as described with reference to any_of.Examples 1 to 25. :
14, Pharmaceutical preparations containing a: con;pound

of the formula'Iﬁaccording to any.one of.claime 1 to 13

in free form or in the form of a phama_ceutically acceptable ' \J
salt _together with customary pharmaceutical adjuncts and
carriersa ' | | | |

15. ' Pharmaceutical preparationsfaccordinéftc claim 14

substantially as described with reference to any of Examples 26
. to 28. |

16. Compounds of the formula I according to any one . ‘
of cla:uns 1 to 13 for use in a method for the therapeutic :
treatment of the ‘human ox animal body.

17. Antiphlogistic and/cr analgesic compositicns containing compaunds
of the foarmula I accarding to any one of claims 1 to 13. .

18 Use of compounds of the formula I according to
any one of claims 1 to 13 for the manufacture of pharma
ceutical preparations.

19. Process for the manufacture of ccmpcunds of the
formula ' :

A



. ———- . s -

Yin which [err] represents optionally functionally modi
mercapto, or amno, or a salt thereof, is cyclised; or in a conpound '

forrrul af[err] in which [enr] 'Ré)presents a group oumuﬁ l’mmj"ﬂ r]
‘which err] represents hydrogen or Iomer al kyl J ,H

ﬂuﬁc_lbnally nodi fi ed carboxy different @ [err] or a ‘gr 8upsof*t he
formula [err] in which - -72- [err] the anion of a mneral acid, or’
represents nethyl optionally Bhisisad. the formjl stage, or in sal t's
thereof, [err] is converted by\sol vol SIS or oxidation intqehpe group R2;
or for the manufacture of conpoynds o the formula I in wh Terr]

represents am dated 1-carboxymet yd/z Ph, [err] and al k have the above
meani ngs , characterised by the ti om\of water and splitting-off a
proton in conpounds of the fornul f Woo\ alk] in which [err] represents

optionally substituted | ower al and [err] represents a radica
of the fornmula [err] for the nuf§%¥n e of compounds of the formula I in .
whi ch [err] represents esterifled or am dated 1-carboxy- |ower. alkyl, alk

represents vi ne .and [err] and Ph have the above . nmegni ngs, characterised
i-n that corrpét% tHhe ’F?P*rﬁ?ﬁnfirﬂ‘ aFomatic radical, Rg represents
' aptionally esterified or amidated 1-carboxy—lcwer alkyl,

Ph represents optiocnally substituted 1,2-phenylene and

alk represents an aliphatic hydrocarbon radical separating
the imino grbup from the methine group by from 1 to 3
carbon atoms, and their salts, characterised in that from
' compounds of the general formula -

2 1
Ph—-./ _ | ph___%__nz - _
N/\ (11) or | llv/ \alk (11I),
/ 31/ \N/
a ' |

in which Z1 represents 6ptionaliy functionally modified hydroxy
or mercapto, or from salts thereof, H--Z1 is split off with
" the introduction of an additional bond; ox '

compbunds of the formula

_ i )-Rz :
\/ _ - {V),

_//i§§nl//”’

R,.



i f-which al k represents ethylene are dehydroge J e splitting off
gINhydrogen and sinul taneous formation of an additional bond

ki red, a compound obt ai nabl e according to the |\MHMQ‘“H\IE§MHM |nto >
t r{ferent conpound of the formula I, or_a free orrrul*a/iv
otal nabl e according to the inventi on is converted into'a salt, or a salt

obt ai nabl e according to the process 7% 'converted into the free conpound of
the formula | or into a different salt. - Process according to claim

19, wherein conpounds obtai nabl e as .int er di at y St aqge Qf_ the -
process . ar énuwhéichsRy Zeprapenhs: QRILO Yhﬁsgﬂﬁi#ﬁﬁﬁ OF} Eg’é‘d%r%%arri ed
out, or a g h&c?g 6&“&@1‘!&3 ithe#esf | nardcisonerbsed -salr.'t or, especially,

i s forned under he re on condlt l. Process accor di ng to claim
19 subst an®i gPEpoRRdy ﬁ'?‘?jre#]%% ‘to .any of Exanples 1 to 25.
22. A conpound of for rrul a I when produced by a process clainmed in any of
clains 19 to 21. 23. 1- Phenyl - 4-di hydro-pyrimdo-[ 1, 6-a]indol e-5-

- acetic acid, or a salt thereof. 24 7- Fl uoro-1| - { p- et hyl sul phi nyl phenyl)
-3 ,4-di hydro- pyrimdo[1, 6gjlndole-5-agetic acid, or a salt thereof. 25 .
1- (2 Thienyl)-3 , 4-di hydro-gyri mdp[ 1, 62a]-|ndole -5-acetic acid, or a
salt thereof. 26. 7-Fluoro-N(p- thyI sul phoxyphenyl ) -3, 4-di hydro-
pyrimdo[ 1, 6-a]indol e-5-aceticN\acifiethyl ester, or a salt thereof. 27.

7-Fl uoro-1- (p-nethylthio-phenyly-pyr do-[1, 6-a] ‘i ndol e-5-acetic acid
ethyl -ester, or a salt thereof. R8. g Fl uoro-1-- o

(p- et hyIth| o- phenyl ) - pyrlmil ado- [c.sma] . {vzII),

in which Zg represents optionally functionally mcdified
hydroxy or mercapto. or amino, or a salt thereof. is
cyclised ; or

in a compound of the fcrmla

(x), -

in which Rz represents a group of the formula -CH(R3)-R2

and in which R, represents hydrogen or lower alkyl and
z represents functionally modified carboxy different

from Rz, or a group of the formula. -c:(=-t:))-r.!@B6 in which



i‘naol‘e‘S acetic acid, or a salt thereof. The tex he speC|f|c.at|on has )

bgen reproduced by photocopylng t he applicants orlglnal ript. It 3
contain a few amendments whichcare difficult. tomﬂﬁl The ori gi nal @

typésciipt containing these amendments may be i ”/]I/IWI”orem ses’

t Pat ‘ent Ofice
8©is the anion of a mineral acid, or represents methyl
optionally oxidised to the formyl stage, or in salts therecf,
Rg is converted by solvolysis or oxidation into the
. group R,; or
for the manufacture of compounds of the formula I in
which R, represents amidated t1-carboxymethyl and Ph,
R .and alk have the above meanings, characterised by
the addition of water and spl:.tt:.ng off a proton in
compounds of the formula

3

" PR ,~CH, ~CaN~R_
SRR u"m2 :
- n/

(XIE.) ’

in which R; represents opticnally substituted lower
alkyl or phenyl and Xg represents a radical of the
fozmula sN-OH or =N~g=m ; or :

for the manufac'lmre of compounds of the formula I in

* which Rz represents. esterified or amidated 1=carboxy-

- lower alkyl, alk represents vinylene and R, and Ph
have the above meanings, characterised in that compounds
of the formula |

. \N/"\alk | (i_) ,

o SRt ) me———— . it v e am % em N s o me b emem——— e -
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in which alk represents ethylene are dehydrogenated \~ﬁ\)
with the splitting off of hydrogen and simultaneous '
fbrmatxon of an additional bond,

and, if desired, a compound obtalnable accord;ng to the

~ invention is converted into a different compound of the

formula I, or a free compound of the formula I obtainable
according to the invention is converted into a salt,

or a salt obtainable according to the process is converted

into the free compound of the formula I or 1nto a different

20, Process according to claim 19, wherein compounds

obtainable as intermediates-at any stage'of the process

- are used as starting materials and the remaining steps

are carried out, or a starting ﬁeterial is used in the form ™
of a salt owr, espeeially,'is formed under fﬁe reaction _7\~/
condltlons. . | . N
21; Process according to claim 19 substantlally

as described with reference to any of Examéles 1 to 25.

R2. A compound-of formula I when produced by a process

claimed in any of claims 19 to 21.
23. 1—Phenyl-3 4—dihydro—pyrimido-[l G-a]indole-S—

- acetic acid, or a salt thereof.

24. 7-F1uoro—l—(grmethylsulphlnylphenyl)-3 4—d1hydro-
pyrimido([1l, 6-a]1ndole—5-acet1c acid, or a salt thereof.

- 25% 1-(2—Thzeny1)-3 4-dihydro-pyrimido[1 G-a]-lndole

-5-acetic acid, or a salt thereof

26. 7-F1uoro-1-(g—methylsulphoxyphenyl)~3 4-dihydro—
pyrimido[l 6-alindole-5~acetic acid ethyl ester, or a
salt thereof.

27.  7-Fluoro-1-(p-methylthio-phenyl)-pyrimido-[1,6-a]
indole-5-acetic acid ethyl ester, or a salt thereof.
28,  7-Fluoro-1-(p-methylthio-phenyl)-pyrimido~[1,6-a]

) indole-s-acetic acid, or a salt thereof.

The text of the specification has been reprodu.ced by photoeopying the applicants original
typescript. It may contain a few amendments which are difficult to read, The original
typescript containing these amendmenta may be inspected on the premises of the Patent Office .
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