2103215 Novel am di nes, processes for their nanufacture p ’
preparations containing them and their use. The inventi onféaggfganovel
am di nes, especially N.N -bridged carboxylic acid am di nes of the general
formul a [ew$ in which [err] represents phenyl optionally substituted in
the p-positron by lower alkylthio_ hQV|ng up to and including 7 carbon

atons, by | ower al kanesul - phinyl ving up to and including 7 carbon

atons, by |ower al koxy having up to and including 7 carbon atons or by (
hal ogen havi ng an atom ¢ nunber of up to and including 35, t-hi.enyl, or
pyridyl optionally substituted by |ower alkyl -2- having up to and

i ncluding 7 carbon atons, R2 represents carboxynethyl or, secondly, |ower
al koxycar bonyl net hyl having up to and including 8 carbon atons, Ph
represents 1, 2-phenyl ene optionally substituted in the p-position to the

ni trogen atom by | ower al koxy having up to and including 7 carbon atons or
by hal ogen having an atom ¢ nunber of up to and including 35, and al k
represents vinylene, and salts thereof, with the proviso that if [err]
represents p-nethylthi ophenyl and Ph represents 1, 2-phenyl ene substituted

in the p-position to the nitrogen atomby fluorine, [err] is other than

car boxynet hyl or ethoxycarbonyl methyl, and with

Novel amidines, processes for their
manufacture, pharmaceutical preparations
containing them, and their use.

The invention relates to novel amidines, especially
N,N'~bridged carboxylic acid amidines of the general

formula _
Ph ;2
N ]
N
R,” \\N/
1
in which .
R4 represents phenyl optionally substituted in the
A p-position by lower alkylthio having up to and

including 7 carbon atoms, by lower alkanesul-
phinyl having up to and including 7 carbon

atoms, by lower alkoxy having up to and including
7 carbon atoms or by halogen having an atomic
number of up to and including 35, thienyl, or
pyridyl optionally substituted by lower alkyl



the further proviso that if [err] represents phenyl and Ph represents
unsubstituted 1,2-phenylene or if [err] represents p-chlorophenyl and Ph
represents 1, 2-phenyl ene substituted in the p-position to the nitrogen atom
by met hoxy, in each case Ris other than ethoxycarbonyl methyl, and.te

processes for their manufacture, to=pRarnaceutical preparations con- -1U
taning thenland to their use as nedicanments.. In the present description
and clains, "lower" organic radicals and conpounds are to be understood as

those having up thavéngnEPusPngnd, iespudiag v @erbenamdaml uding 4,
carbon atons. RThe ﬁ?éﬁénﬂgf bak:bbﬁs)ﬁe'&ﬁ?i B, CigaleRind1s, , ANbuey ei N- af ter

have espeC|aII ol | ow I n the scope ‘of the present
WYFﬁFBngimFﬁggixgﬁfﬂlgg R R anddmaluding o, opyI

descri ption: Lomer
I sopropyl -, n-butyB-carbéAus¥bms,sec.-butyl-, tert. -butyI n- pentyl

n- hexyl - hept thio n kanesul hin

Tethane. et PEer TreRepfEant. eoPRRndi ALl SRR Sup R T

met hoxy, et hoxy, nzxprbbexp-posmpn.opotp thebntidrpgens @homody, 1sse2r but oxy or
tert.-butox Hal o I er of
up to and i %cl udi n%%%ﬁ ﬁingxﬁgﬁlgrsl r?ga 9%%(@#&%\3{43?7 %l%;oqg] rom ne, and

al so i odi ne. Lomeroalhylhaéogenr hawingl en asomic ramher of Mpke

i sopropyl, n- butylanasgggluh&ngegs bypw! . tert.-butyl, and al so a pentyl,
hexyl or heptgﬁ radi cal hienyl 1s, for exanple, 2- or 3-thienyl, and

pyridyl is 2-2i% Eﬁpﬁeﬁ?PFayVlnléﬁBF-alkoxycarbonyl i's, for exanple,
et hoxy-ancetéwws hefeff QPWL¥hC@heOopybvided thato iF Ryt mepnemsll oXy-,

p-methylthiophenyl and Ph represents 1,2-phenylene substituted
in the g—position to the nitrogen atom by fluorine, R2 is
other than carboxymethyl or ethoxycarbonylmethyl, and with

the further proviso that if Ry represents phenyl and Fh
represents unsubstituted 1,2-phenylene or if R4 represents
p~chlorcphenyl and Ph represents 1,2-phenylene substituted
in the p—posztzon to the nitrogen atom by methoxy. in each
case R2 is other than ethoxycarbonylmethyl, and to processes
for their manufacture, to pharmaceutical preparations con- -
taining them and to their use as medicaments.

In the presen£ description and claims, "lower" organic
radicals and compounds are to be understood as those '
having up to and including 7, especially up to and including
4, carbon atoms. '

The general definitions used hereinbefore and herein-

-\Jf after have especially the folloWing'meanings within the

scope of the present descriptions:

Lower alkylthio is, for example, methyl-, ethyl-, n-
propyl-, isopropyl-, n-butyl-, isobutyl-, sec.-butyl-,
tert.-butyl, n-pentyl-, n-hexyl< or n-heptyl-thio, and
lower alkanesulphinyl is, for example methane~, ethane- or
n=propane-sulphinyl.

Lower alkoxy is, for example, methoxy, ethoxy, n-propoxy,
isopropoxy, n-butoxy, isobutoxy, sec.-butoxy or tert.-butoxy.

Halogen is, for example, halogen having an atomic number -
of up to and including 35, such as fluorine, chlorine or



hexyl oxy- or heptyl oxy-carbonyl radical. Sal ts- of -conpounds of the'forrrulae
| according to the invention are preferably pharmaceutically acceptable
salts, sgch as corresponding acid addition salts and/or, when [err] is
“1-carboxynethyl, internal salts or salts with bases. Sui.table acid addition
- salts are, for exanple, salts w th3imorgani c acids, such as mneral acids,
or organic acids, such as sul pham c acids, for exanple cycl ohexyl sul pham G~
acid, optionally unsaturated, dicarboxylic acids, or carboxy- lic acids )
opt i onRAAMERR t 2RAaRLFOsEBSERCUt ed by hydroxy or additionally containing
0X0 and/ or CEEARXYalRy1SUkpPheBkC ertingle ,Muddhyll 2@ 1 gy npl e,
sul phurjc acid or hyﬁ?Ohﬁl I ¢ ag.‘gs such ag q1r'o rtg&c or ;Eéd?% loric
acid. PHARFIRYE. | ATBut¥hsi 48P é’Pr'a?e&pt'liﬁ'r% 0y wrafet rboxylic
aci ds, dX@o exapgneyl pxnéxkglaordhepeiinradiaal., fumaric . acid or mal eic acid,
and there ar ag capRoxyl | ds,_opt N aidi tional | v. stituted
by hydr oxy ofbg%gﬁ‘i %ﬁeu ¥§2c§;ﬁ%§?§%ﬁgaox%ya%%(ﬁleggﬁﬂoéﬂéjfé#’é | e,
tartariis a&+d, 3medEcdapyeidpdeuvic acid or citric acid. Sul phonic acids
are, for equgmhgr ?fﬂaﬁ? i p;gg | phoh ,n'etga{g,?lphoni C
acid. Suitabl'e salfs w ﬁﬁgggggia?'g,' or e_xa%l ee?' ?r%ta ,_such as & kal i
metal AT MRRFPPRX¥aCArABRYLL, 2581 AdScr & MuteWY> RERMEIEOMEOtassi um
NMBgnes iyl okl CoF MhéptiSoxi/Latrbbngl HR@lcadal ts, such as zinc or copper
salts, or saln%éf W t a%ngyor %algg%fmi ut ed o"{jg_?mic am nes, such
as nor phol i ie@L¥8 8FoFPMBPRRES BE ' | [%lﬁngr GO g as nono-,
d: k f)r inventden ak&yppeferably phasmacéutiwaliliy -du&tphﬁlbié)vﬁlt% .
al kylam.ngs,_fo O-, - di - Qr_Ltr] -6t | arg ne .an
Fri o( PR B SO REBROREREN 2o ACREshon 30 R VA S e
al kyl araileiss dtecatboxymethyl, internal salts or salts with bases.
Suitable acid addition salts are, for example, salts with ;
inorganic acids, such.as mineral acids, or organic acids,
such as sulphamic acids, for example cyclochexylsulphamic
acid, optionally unsaturated dicarboxylic acids, or carboxy-
lic acids optionally additionally substituted by hydroxy or
additionally containing oxo and/or carboxy, or sulphonic
acids. Mineral acids are, for example, sulphuric acid or
hydrchalic acids, such as hydrobromic or hydrochloric acid.
There come into consideration as optionally unsaturated
dicarboxylic acids, for example, oxalic acid, malonic acid,
fumaric acid or maleic acid, and there are used as
carboxylic acids optionally additionally substituted by
hydroxy or additionally containing oxo and/or carboxy, for _
example, tartaric acid, malic acid, pyruvic. acid or eitriec o’
. acid. Sulphonic acids are, for example, benzenesulphonic,
g—toluenesulph_onic or methanesulphonic acid.
Suitable salts with bases are, for example, metal,
such as alkali metal or alkaline earth metal, salts, for
example sodium, potassium, magnesium or calcium salts, '
transition metal salts, such as zinc or copper salts, or
salts with ammonia or salts of substituted organic amines,
sucl_'z as morpholine, thiomorpholine . piperidine and pyrroli- -
dine, such as mono-, di- or tri-lower alkylamines or monc-,
di- or tri-hydroxy-lower alkylamines, for example mono-,



exanple, ethylamne or tert.-butylamne. D -lower alkyl--amnes are, for
exanpl e, diethylam ne or dipropylam ne, and there cone into consideration 1:
as tri-lower al kylamnes, for exanple, triethylamne, tributylam ne‘or:- “
di-net hyl propyl - amine. Furthernore, salts can be forned with basic am no
acids, such as lysine, arginine, hisjidine or ornithine, or with am nes
that are derived from nonosacchari des, such as N-nethyl-D gl ucam ne. The
ceppounds of the formula | have val uabl e phar ma- col ogi cal properties. In
parti cul adi-hete eed‘n-kéthmqnlamcanldatrr.abhydepxymetpx&dmg&hyd.)amna Vi ty,
whi ch may - h L nds | el
syndr one |°% %&@ﬁééﬁ%‘g"ﬁ%ﬁ%fégn e o#lgf %Q%e%pgﬁggimt elg(5 Qr;g(r) a I’OXI mat el y
30 ny/ kg pmamplrej, tgithmbalpi:mwrpteé‘hzubuqﬂlﬁmhﬁeuﬁl Phr‘i@"‘?é‘stal Itice in a

dosage T angg e '4A0) Woézgé‘iﬁ%fé)’ &&Qh?ﬂ%ﬂﬁé”&keh! Plaledn@,0. . In
addition, t aveamark ti-inflanfatory a I_aéé-%yltlc act|V|ty,
whi ch may 451-!5 d‘é%ﬁﬁ%t¢mdl%§° sepReiderakign RéoFFﬁ' 8We5e

rats in a s se ©f iRy Damine ¢! triﬁutylaﬁ&nsgbkgdnmthyap&owa@h in

Mt ARG é%ﬁéf%ef’%a%gaes%#%p%s3§s?mﬁ§sa% R OSIKD Rt
Acti ons, ‘:‘a,cﬂfﬁ (éxﬂ&lﬁ)asmydimes atginineappiskidinel pzsom:.athml mat el y
200 o LA e 06 VR R bt

stration, a PProxT ma t e corrpounds
of the foraml&-me@uwhrﬁsglRGMRepaw oedema of rats haV| ng

adj uvant - art hr ifpe . cdmiSotREBOSRIENE! £bBAuLA" TUhave %raiddlﬂ.ree frma-
excellently suita Ie as nedicaments for the_treatnment ammat ory
di sor der s, €kQ@kGA} | PrORSTELLA-t hdDy Héﬁﬁ%%%ﬂ%&%’t ﬁ?ﬁgﬁlﬁng i%ld, as
anti phl ogis#drcuRedd Oanssndeitepeioe {anadgeisic) activity, which may
_ be demonstrated, for example, by the acetic acid-writhing
o syndrome in rats in a dosage range of from approximately 4
to approximately 30 mg/kg p.o. and by the phenyl-p-benzo-
quinone-writhing test in mice in a dosage range of from
_approkimately 1 to app:oximatel? 30 mg/kg P.Oes o

In addition, they have a marked anti-inflammatory and
anti-arthritic activity, which may be demonstrated by
suppression of kaolin paw ocedema in normal rats in a dosage
range of approximately 10 to 100 mg/kg p.o., and which, in
addition, may be demonstrated by the suppression of
carrageenih paw oedema in rats, analogously to the method
described by Pasquale et al., Agents and Actions, 5, 256 '
(1976), in doses of from approximately 3 to approx1mately

.&~Z 300 mg/kg PeCoe
. Furthexrmore, in curative administration with admini-
stration, four times, of approximately 10 to 100 mg/kg p.o.,
the compounds of the formula I suppress kaolin paw cedema
of rats having adjuvant-arthritis. -

The compounds of the fbrmula I are therefore
excellently suitable as medicaments for the treatment of
inflammatory disoiders, especially those in the rheumatic
and arthritic field, as antiphlogistics and/or as peripheral
analgesics. ' o

e m—— i 4 e e————— e i §iS esn - e o 8t



13 -5- The invention relates, for exanple, to conpounds of the fornula | in
which [err] represents phenyl optionally substituted in the p-position by -
| ower gl kylthio having up to and including 4 carbon atons, such as )
'nethyﬂt i o, by lower alkanesul phinyl having up to and- |nclud|ng 4 carbon
“atons, such as nethanesul phinyl+ By=I ower al koxy having up to and incl uding
4 carbon atonms, such as nethoxy, or by hal ogen having an atomic nunber of \_;
up to and i ncl ud- ing 35, such as fluorine, thienyl, such as 2-thienyl, or"
pyri dyl optﬁhﬁﬂl%ﬂ%ﬁk&@&tn@bﬂtﬁ§ | §oir exrRPLenationgompaundan®S ncl udi ng 4

car bon +¥ed Fo it Psz.ﬁmdrﬂﬂﬂéh CPe?ﬁegeﬁ'tQObh@)‘zlyl b@’ﬁﬂoﬂa&fent S
car boxymet hyl or,_ sgecondly, oxycarbonylmatﬁ%ll having up to and

i ncl udiswPshitissh in ohke BﬁEﬂséglePhBXyéaPBSn W%WEesents
1, 2- phwltmeanwtixf&raidyngubséafhmdatemrshesncnoast tr@t}iy(lﬂﬂi% nitrogen atom

by lo [0)'¢ Vi n to |nclud ar,bo such as
rrgt ho;,(\’s’y glp“ﬁfll'?glq@é%%? ﬁYbﬂgc ﬁu?rgef‘m qu“%%cf'l ncl udi ng 35,
such asakbor iateams, asuchl &s rmethaneSulphm;ayénebyV\nbhrdzhelp%w so that if
err ‘ se ene
[subs{ I ?‘%Q’ég‘aewﬁsr% rg)%%ﬁ'é&ﬁ&&{ﬁay%eé%ﬁ’gogen Q I uo?“eq%y ’Tye‘rr] S
ot her mammad@gemtmz.m mhakmcbomberrmﬁhyp t«m@nﬁ timalhed-f ur t her
provis i f r S an &P ns tituted
Qng"d5 | g éﬁ fiﬁé%@%% f@ﬁ 18NgyuEH HEPRL &Gﬁgi
eny 1

1, 2-ph ene or repr esent of ophenyl  and r'esent s

1, 2- ph@¥yidydne qamsqnqlc&zdsmhsish‘éubeéoéw ghero adhkyln havag& YR om by

met hoxo lahE AT 1AEEh g €4 ' datBoAt aeéméhasuehhaéyﬁ@&muy sudd lag . The
i nventi,on .relate preferabl to co ds 0 e fornmula I_in which Rl

r epr es@nPECHRE | %@H | O&p" Secinal 1y,
p- nethabwﬂﬂlﬂﬁknﬁyﬁuﬁbﬁnyfﬁefnybahhvﬁageup to and including 5

carbon atoms, such as,ethox?carbonylmethyl,=Pb represents C;
1.2-phenylene optionally substituted in the p-position to
the nitrogen atom by lower alkoxy having up to and includ-
ing 4 carbon atoms, such as methoxy, or by halogen havzng
an atomic number of - up to and including 35, such as fluorlne.“
and alk represents vinylene, with the proviso that if Ry
represents g—methylthiophenyl and Ph represents 1,2-phenyl-
ene substituted in the p-position to the nitrogen atom by
f;uorine. Rz is other than carboxymethyl or ethoxycarbonyl-
methyl, and with the further proviso that if R, represents
phenyl and Ph represents unsubstituted 1,2-phenylene or if
R4 represents g-chlérophenyl and Ph represents 1,2-phenyl-
ene substituted in the p-position to the nitrogen atom by N
methoxy, in each case R; is other than ethoxycarbony;- |
methyl. ' o

The invention relates preferably to compounds of the
formula I in which R, represents unsubstituted phenyl,
p-methoxyphenyl or g-methanesulphinylphenyl; R2 in ea¢h case
represents ethoxycarbonylmethyl, Ph in each case repre-
sents 1,2-phenylene substituted in the p-position to the
nitrogen atom by fluorine and alk in each case represents
vinylene, or in which R4 represents unsubstituted 2—th1enyl.
unsubstituted phenvl, p-methanesulphinyl-
phenyl or g-methpxyphenyl, R2 in each case-represents



represents ethoxycarbonyl methyl, Ph in each case repre- sents 1,2-phenylene
substituted in the p-position to the nitrogen atomby fluorine and alk in ;
each case represents vinylene, or in which [err] represents unsubstltuted
2-thienyl, unsubstituted phenyl, p- met hanesul phinyl =
phenyl or p-nethoxyphenyl, [err] in_egch case represents -6 -
carboxymethyl, Ph in each case represents 1,2-phenylene substituted in the«f
p-bb5|t|on to the nitrogen atomby fluorine and alk in each case represents '

vinyl ene, .rwrﬁrr;kxéakgéierﬁﬂ; iR ga&ﬂ ease FBREBERALS 4NIURNL

2-thienyl, Terr sénts carboxyneth or ethoxycarbonylnethyl Ph in
each caseﬂﬂ#ﬂtmk#ﬂ%duhﬂuﬁhelPuP@Eltlanﬁ@nﬁh@n@léﬁe§%ﬂ<QWW@ébh case

represent seMidyd fd€and’ aik i\HI éscﬁe&slser 2RHRERBhE sURE MRSl & Bheny!

[err] represents carbo met resents unsubstlt

1, 2- pheny"8HeSh dhni h‘l‘ke?%rﬁéﬁﬁt §99Fﬁ§fegﬁé upsubs érrt?mreé’t?rlesents 2-
plt ﬁol i nyl bm :lﬂeﬁié@éﬁﬂbeédfbok?ﬁéi:hym eacbtﬁa&gclaemme&m b@hfﬁft Pylt gr
et hoxycar y n_each _case e stitute
Ch ohaC o b IH9Gh YoserEeRTeRanER GRGHPRYLRRERG: 2R R EAR e AR Case
[epre- serﬁ]skvimyémb casd sepresehtscoiinylieeae, nwnu.mrwhndra S prtefgrabl y
0 conpou ut e

phenyl , tgé? oxﬁgﬁeny EthtkthFﬁ&hgﬁgP%§|n§B %@% ; rr] |n e ch case
represent§H&h¥kycﬁhbnﬂprﬁ§ehys unaubnte&eheda a2 -1€D¢menylene
substi tut eghy nréﬂ?e?eﬂeﬁ"fr gléﬁet hgrnihr %&@:ha&éi'“r%rféé&{ﬂé?ez-and alk in

each case Tepresents vin which [err] 'represents unsubstituted
phenyl , pHﬁﬁ?&&ﬁ%hl%ﬁlEyf%ﬁ@ﬁ?PhSPY§4nBQh&%yﬁﬁ@WyFaﬁﬁﬂQﬁqu§%§ﬁﬁlcase
represent so& érehwl crpéth6x9é§bb6ﬁ?&mé%hly&$em ih 2atiendsne
substituted in g POS i
represent eny ene substituted in the p—posxtzon to
U the nitrogen atom by methoxy and alk in each case repre-
sents vinylene, and salts thereof. '
The invention relates preferably to compounds of the
formula I.in which R4 represents unsubstituted phenyl,
- E;methoxyphenyl or gémethanesulphinylphepyl, Rz in each case .
represents ethoxycarbonylmethyl, Ph in each case represents
'1,2-phenylene substituted in the p-position to the nitrogen

atom by fluorine and alk in each case represents vinylene,
or in which R, represents unsubstituted phenyl, '
p-methanesulphinylphenyl or p-methoxyphenyl,
R2 in each case represents carboxymethyl, Ph in each case
represents 1,2-phenylene substituted in the p-position to
' the nitrogen atom by fluorine and alk in each case repre-
[ sents vinylene, or in which R4 in each case represents
unsubstituted thienyl, R, represents carboxymethyl or
ethoxycarbonylmethyl Ph in each case represents unsub-
stituted 1,2-phenylene and alk in each case represents
vinylene, or in which R4 represents unsubstituted phenyl,
R2 represen;s carboxymethyl, Ph represents unsubstituted
1,2-phenylene and alk represents vinylene, or in which Ry
represents 2-picolinyl or p-fluorophenyl, R, in each case
represents carboxymethyl or ethoxycarbonylmethyl, Ph in
each case represents 1,2-phenylene substituted in the
p-position to the nitrogen atom by methoxy and alk in each



the nitrogen atomby fluorine and alk in each case repre- sents vinylene,
n which [err] in each case represents unsubstitutedthienyl, [err]
reartbsents car boxynet hyl or ethoxydarbonyl nethyl, Ph in each case ' )
. represents unsub- stituted 1,2-phenylene and alk in eacth case represents
vi nyl eneaserreprnbenlts[ mmh/meem,esaam ssalissibsheteded phenyl, R2 represents

Ca DOy Tt e P BRSPS P 2y 2 RSB Sl N oL ! epr esents -
each cafermepaeciedns wha.cho%&tégtlesentm hmubsbbwte&thytrpﬂénymeagch case
[ epr esephg &, 2r0RERKLANS SIS Wl d) Fdi6 L5 8984 ' E APl R OERDY LT 008N atom

by net hoxy ahd”a case
represecm: | nebeaeenasd 2sdhtienytleranl RThmeprosattoncarsbekes egpecially to

compoueyybhenkal Tihashy W o B R EREY 2, USHERLH LA

car boxwma'yit'otegeun] thep pepositidn H:Lcerl;he ani:t:f@géx}, aegrepgnt s car boxy-

or etho y hy re ted in the
o posi 1] A6t RA) anlTRy bepbes St BHETIY © S ar AN S BROERRERKTE |1

p- met ha@l%smlpﬁthsmﬁnhﬁyylorapdnﬁt mqqmagnts amt'm!YemEs%hhexyar boxy- or

et hoxy- o &RbERPY LndBh YY), oer pﬁhre s 11,5 é‘:ﬂé’ é&'ﬁé&if.&&éﬁ in the

pto the ni trogen atomb and R represents pi col 1 ny

repr eseht st}&%er??SiBi‘-oBt ﬁ@x%‘&r Bdirogan [Riom By ‘i‘?\ *E%’élﬁ andeRy epr esent i ng
Vi nyl engeppéslefitkt fhﬁb@@bhe b&VQﬂ-fpi@b]!ﬁ{ﬂ @ SWECH 8hr¥séAtLRr 0OCesses

for the nuf acturg L rr}%ﬁg’egq of t e for a | rh oned in the Exanples
and sal & P2¥¥ecPal Fg BKREF ﬂ‘ﬁ’llé'&\el &b}%%aéﬁ Ca%fereof. The
i nvent i pepresahtingspeaydeheg,t antlheaa.mg)mlmi:eof
The invention relates especially to processes for the
manufacture of compounds of the formula I mentioned in W
the Examples and salts, especially pharmaceutically
acceptable salts, thereof,

- The invention relates especzally to the compounds of
the formula I mentioned in the Examples and to salts,
especially pharmaceutlcally acceptable salts, thereof.

- The compounds of the formula I and their salts can be
manufactured according to methods known per se, for example
by removing H~21 from compounds of the general formula

,
_Ph\__i ®
Rl\t( AN

Ly 3k (11),
2y S



the formula | nentioned in the Exanples and to salts, especially
pharmaceutically acceptable salts, thereof. The conpounds of the forrula I
‘and their salts can be manufactured according to nethods known per se, -for .

exanpl e by renoving [err] from cohpounds of the general fornmula [erf]_ g
(rry, 16 8- in which [err] reprgfents optionally functionally nDdlfled1
hydr oxy or the nercapto group, omsalts thereof, with the introduction’

ok—~an additi onal bond, and, if desired, converting a conmpound obtai nabl e

conver .”%g:"”?‘?%é‘ic' okosiich bl ISAEN) AUBOLIGLELy Hisaloig o | o

sal t, AYOKY| AF &heameTGaRtion g AF FFem 2Rl Fhereas .into the
free corrmslaﬁ ehel &h@:@dﬂcftfﬁrﬁraf %itadd&m:wp%éﬂd oghd | egehydroxy is,

for exanp 0X etherlfled alo al kano] , such s et hanol or

et hanol , fggn M%P AR %|m2 ingcHPas phenol,
or hyflroxyhesﬁmtt{ehtddaxb)imd Im@mfemldl:lnmmmaa%atm nEsethubsi I, fO][
exampl e a_hydrahal i.¢ _aci C S hy( Of i represgots or
exanpl e, Pg we ?%E§¢% ,5# éﬁk ??Pé%ééﬁqt fe %ryloxy,
such as phswerfionr J-Moogersalﬂ:uclozasomtertzmgcn snbmmq.mb.].eu s rermved
in custo ?@3@ ﬁigﬁé? . e.
heati ng, ngﬁg?graaaﬁrtthe presence e%(%sﬁgmcdg y#éc(e%géelont ?ﬁ‘eerma? rem)v

i's usual | # S&FFPEenduSalt-a tenperature range of from approxi mately [err]
to approxi mat epynkbeithaldy e¥dEIfldd MAR:Ey L] OFSF Cek@fple| OF exanpl e,

basic or ﬁchgbgy etherified by a lower ~alkanol, such as methanol

or ethanol, or by an optzonally substituted aromatic
alcohol, such as phenol, or hydroxy esterified by an
inorganic'acid; such as a mineral acid, for example a
hydrohalic acid, such as hydrochloric acid, and represents,
for example, lower alkoxy, such as methoxy, or optiocnally
substituted aryloxy, such as phenoxy, or halogen, such as

chlorine or bromine.

C

H-2, is removed in customary manner, for example
spontaneously, by thermal means, i.e. by heating, and/or
in the presence of a catalytic agent. The thermal removal
is usually carried out in a temperature fange of from
- approximately 50° to approximately 200°%. as catalytic
agents there are used, for example, basic or acidic
catalysts, there'being used as bages, for example, alkali
metal hydroxides, amides or hydrides, such as potassium

'&‘; hydroxide, sodium amide or sodium hydride, metal oxides,
such as aluminium oxide, or, esﬁecially, organic nitrogen
bases, such as tertiary amines, for example pyridine,
quinoline 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,
for example potassium hydrogen sulphate, phosphorus
pentoxide, or mineral acid halides, such as phosphorus(III)
or phosphorus(V) chloride or phosphorus oxychloride, or .
sulphuric acid halides, for example sulphuryl chloride.



catalgg t here being used as bases, for exanple, alkali metal hydroxides,
am des or hydrides, such as potaSS|un1hydroxide, sodi um am de or sodi um
hydri de, nmetal oxides, such as alum nium oxide, or, especially, organic
"nitrogen bases, such as tertiar§‘%n1nes for exanple pyri di ne, quinoline or
- N, N-di net hyl ani li ne, and as aci catal ysts, for exanple, nineral acids or
acidic salts or anhydrides thereof, such as sul phuric acid or phosphoric (&

aci ds, §g6raty ﬂhﬁges fsuaae%%awa'd ted Jwrﬂa ‘%Péé‘éﬁée for

exanple got S|un1 drogen sul phate, phosp or us pentox mneral acid

hal i des@ hz-aershé@imeaﬁserl Bilgenthodsh® wiased mﬂseﬂe andfe®sphor us
oxychl ogAdier 2A fﬂéﬁhugas agog @adaheﬁ.e di%rdye{ Pl e sul phuryl- chlori de.

-9- The operation is necessay. carried out in the presence of _.an inert
sol vent or d??%ﬁﬁts°lﬁe§télégéd %mﬁﬂ%n°ﬂﬁﬁﬁ§aihy ?ﬁ%ﬁttﬁ&te Qor
ﬁxgﬁpl m%ﬂféwmﬁhmesﬁchoh\sefrlpmﬁwﬁim m:ﬁ;elaraemtammiéuwt@ﬁt i tuted

yar ocarpons as ona al 0 ati-c_or onati c
hydrochﬁﬂﬁiti?uﬁYgiaﬁB?§°8ﬁro _ éh%yr QEﬂHﬁF %R -such as
al i phatber;zezyel. oethekst i such alsoraé.ﬁ.phad:tﬂmr s:ydlnalam:m dmet hyI et her,,
di oxan, o éemhxéﬁgésraeord *é%ﬁrtﬁﬁisé &s[o PheSerguch as

allphatlc et ones e a etone or cet one; "ani des, such

as di alhydzefgean .f@ipbﬁaw etbie#emwam%im.déce@n%J ;ﬂm@d@e, such as
di - | O‘A’Bélféﬁdézé%éﬁeﬁeg?sfo%o %d@ﬁ&i&)&r%& typdepaStarting

oo Shstane. beal dedi furh 30 dlea il AL, AGramleY Lol oo
cycli sednmetioylfsrnémi e, f ornsudphexildes, such as dz.-lower alkyl .
sulphoxides, for example dimethyl sulphoxide. ' )

Starting materials of the formula II can be manu-; : "
factured according to processes known g;g se, preferably
in situ. It is thus possible, for example, to cyclise
compounds of the formula

Ry - .

\q"'\,l o (Iva)

or salts thereof, in which X4 represents hydroéen and

¥4 represents a group of the formula -alk—NH-C(sZi)(R1) -
or X, represents -c(=z1)(n1) and ¥4 represents a group (W)
of the formula -alk—N52 and 24 represents optionally

functionally modified oxo, and, if desired, to convert

a resulting free compound of the formula'II into a o
different free compound or into a salt. or to convert a

salt obtainable according to the process into the free

compound or into a different salt. Thus, for example,

free hydroxy can be converted in custcmafy menner into

halogen or, with a lower alkanecarboxyllc acld. into

esterified hydroxy.



or salts thereof, in which [err] represents hydrogen and [err] represents a

group of the fornula al k-NH-C(=[err])([err]) or [err] represents
-C(=[err])([err]) and [err] represents a group of the fornula -al k- [err] .1

and [err] represents optionally functionally nodified oxo, and, if desired,

to convert a resulting free conpoundqof the formula Il into a di fferent

free conpound or into a salt, or to convert a salt obtainable according to

tte process into the free conpound or into a different salt. Thus, for

exanpl e, freef £€X¥n imybﬁoaa g&t ®%d &scumﬁaxm@ertnm& hal ogen or,
with a | ower . anecar |1 c aci I nto ei%ﬁglfled hydrq}gg'd

Funct i onakeyakbaed; eg GkéOrEetﬁ&ﬂs Ppce,
t hi o- ket aih$Rg, OXRetasiged bkd Fompbunds iade)0. £dieiataniske OXeetaLPouUNnds

are, for ex ket th | ower alka | s such net.hanol or ethanol,
or | ower ﬂ}ggptﬂwﬁFsa GBS& ?%ﬁﬂ rfﬁhﬁQQ#; Xcol's, for
exanpl e 118weéthzlikanpdiofane suahd ard]eﬂmlalne zg]ch]oronemqmd,enal oket al s
with | owe et I ey r | ower
aIkanedlt§+g%gfgéu?hga§xfkgle %Eﬁﬁpﬁﬁ%¥§8§hngg%bane- cﬁ%ﬁ¥é¥é%a%g
exanpl e panpanﬁOI exampaeolthihhahahaswmhh-Lgugqﬂaikanﬁthiqkﬂ4onal|y
subst i tut ng%mg AbEK Q?.n)dr etifahethbl OV Biwae | M no, for

e cyc

exanpl e gkopy I M Nno. Isation Is carr| ed out 1 n known manner,

for exanphekaRedithipdsensucl: agalaldrethanadithiol.iQF PXIRMSTts. These
are, for @xeRRpbEs,MFRS akafPles propan ea-a sdmuiaﬁCIMopx&ypf@ﬁphorlc
6 as

acid, m neral aci d hal | des, ,suc s“ r) r“é?&g?yofrde orugh](.)sghorus

hal i des, e5RMRL G mp ARLIERL SRR
phenyl, such as N-lower alkylim;no. for example N-propyl-

imino. ' _

The cyclisation is carried out in known manner, for
example in the presence of catalysts, such as acidic
catalysts. These are, for example, mineral acids, such
as sulphuric acid or'polyphogphoric acid, mineral acid
halides, such as sulphuryl chloride, or pﬁosphorus
halides, for ekample phosphorus pentachloride, or organic
sulphonic acids, such as benzeneéulphonic, g-toluenésul—
phonic or methanesulphonic acid. The cyclisation is, if
necessary, carried out in one of the above-mentioned
inert solvents or diluents, preferably while heating, for
example in a temperature range of from approximately
20° to approximately 200°C, in a closed vessel and/or
under an inert-gas} for example nitrogen.

[\ In an advantageous embodiment of the above-described
process, compounds of the formula. IVa are used as starting
materials and the cyclisation to form compounds of the
formula II and the removal of H-Z, from the compounds of
the formula II are carried ocut in situ without isolation
of the intermediates. ,; -

An especially advantageous embodiment of the
above-described process carried out by way of the com-
pounds of the formula II consists, for example, in .
quaternising, especially with benzyl bromide, compounds
of the formula |



sul phoni ¢ acids, such as benzenesul phonic, p-toluenesul - phonic or

nmet hanesul phoni ¢ acid. The cyclisation-is, if necessary, carried out in one -

of t&ﬁ)above-nentioned inert solvents or diluents, preferably while - )
“heat g, for exanple in a tenperature range of from approximately [err] to
-~ approxi mately [err], in a closed weddel= and/or under an inert gas, for o
-exanpl e nitrogen. In an advantageous enbodi nent of the above-descri bed A
process, conpounds of the fornula IVa are used as starting materials and
the cyclisation to formconpounds of the fornula Il and the renoval of
[err] fromthe conpounds - of the fornmula Il are carried out in situ wthout
i solation of the internediates. An especially advantageous enbodi nent of
t he above-described process.carried out by way of the com pounds of the
fornmula I'l consists, for exanple, iAM erni sing, especidally with benzyl
brom de, conpounds of the form{a u ;éﬂ% ' Ié&y@), in which Bz
represents an optionally substi Ferr] - phenyl-lo&er al kyl radical
preferably benzyl, cleaving the fjond at the quaternary nitrogen atom by
means of cyani des, such as al kal B netal cyanides,- for exanpl e sodi um
cyanide, and, in a resulting conpound of the fornula IVe [err] solvolysing
the cyano group as desired, renoving the benzyl groups by hydrogenolysis in -
- the presence of a hydrogenation catal yst, for exanple palladium and _
reacting the,thep free am ng conpound wth a ¢ ound. o he formula [err]
in whic [$#T°£e§?e§§ﬁf§sﬁ OﬁgpB#Hiﬁﬁﬁ#i%ﬁﬂ#%g#&ﬁﬁF?éd&BXO and Hal
repr esephenyl~lower alkyl radical, preferably benzyl, cleaving

the bond at the quaternary nitrogen atom by means of

cyanides, such as alkali metal cyanides, for example

sodium cyanide, and, in a resulting compound oﬁ the'_.'

formula IVe
m—; cn
7'\ _ _ '
H i - (Ive),
/ N\ |
Bz Bz
solvolysing #he cyahq group as desired, rémovingvthe
benzyl groups by hydrogenolysis in the presence of a - o,
hydrogenation catalyst, for example palladium, and hd
reacting the then free amino compound with a compoun
_ Z3 . .
of the formula R4~C in which Z; represents
™ ga1 1
Ha

optionally functionally modified oxo and Hal represents -
halogen, and finally reacting by means of a cyelising
agent, preferably a mineral acid halide, such as-
phosphozrus 6xychloride or phosphorus chloride, that is
te say phosphorus(III) or phosphorus(V) chloride, to
form a compound of the formula II, from which the



hafogen,'and finally reacting by neans of a cyclising agent, preferably a
Mmneral acid halide, such as phosphorus oxychloride or phosphorus chlorlde
that is to say phosphorus(l11l) or phosphorus(V) chloride, to forma g

conpound of the formula Il, fromwhich the- -12 - correspondi ng congound =
of the formula | is forned directly unﬁ?r the reaction conditions with - 2(;
condensation. This reaction is especiallTy carried out in such a nmanner that

correspondi ng 3, 4-di hydropyri m do[ 1, 6-a] i ndol eacetic acids or |ower: al kyl

esters ar edﬁe@énﬁwr&ﬁﬁﬂmd tdyesendli fk\(ﬂﬁ@lge? yat fﬁ?ﬁﬁHUSt be

dehydroge ted . i.n the nman descrjbed below to formt esi red conpounds

of the. CFLY upden lﬁﬁﬂF?ﬁ°4rﬁP?@ﬁ?&ﬁ%ﬁlW%FhsﬁPﬁgePﬁéFéeﬂ-nay
furt hernoﬂh:iserlmﬁzam Urecedpec SNy | Cargi s@npatnia Stchha harAwka [err]

in I tlon e ed as indicated
under WQB % g%fﬂeg éﬁ%éh%kéLééhya%ﬁ ¥£ﬁT§é?Kéré ﬁlﬁﬁﬂge?? eBiSi red,
convertlngC&dFegmtlQRyrra&kxingnnstbcﬂrerinfmwdulaAcccndbnglnyferent free
S obess i ihesl ain ee%’d&l‘% 4 TS B2 deRPafoaalaEed il fpe 17 L0, (1
of conpouf@RNer GRSAxH °Wd=q ofene ot [desinedt componndsaof is
carri ed otthel Fogdrdlaa,y manner, if necessary by neans of acids, 'such as

m neral aci ds, exanpl e, sul c_acid, bases, such as alkall net al
hydr oxi des or 3‘&% gp@n% égﬁ)l@m%n‘ R 33l e bhepeetsBaYim
car bonat e fugnthieymoen beo manattanred 1195, i daekoing ccémpduaay 8gi nes, such

as the formula

e
~ alk

RJ./!*/ _ (v),

in which Ré represents carboxy optionally esterified as
indicated under Rz, and R3 represents hydrogen, or salts
thereof, and, if desired, converting a resulting free
compound of the formula I into a different free compound
or into a salt, or converting a salt obtainable accord=-
ing to the process into the free compound or into a
different salt.
The isomerisation of compounds of the formula V.

'&_; to form compounds of the formula I is carried out in
customary manner, if necessary by means of aczds, ‘such
as mineral acids, for example sulphuric ac;d, bases, such
as alkali metal Yiydroxides or carbonates, for example
sodium hydroxide or potassium carbonate, or by means of -
organic amines, for example tertiary amines, such as
pyridine, or by applying energy, such as at temperatures
-of above 1oo°c. optionally in the presence of a catalytic
agent, such as a borate 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 an



pyridine, or by applying energy, such as at tenperatures of above [err],
optionally in the presence of a catalytic agent, such as a borate or
phosphate, for exanple an alkali netal borate or phosphate and, if
necegdary, in a solvent or diluent,13n=a closed vessel and/or under an
~713- inert gas, for exanple nitrogen. Inert solvents and diluents are N
-optional |y substituted hydrocarbons, such as optionally hal ogenated W
al i phat inegt gﬁﬂn&ﬁomIgﬂﬁmﬂiﬁtnntxOQQn.exanple chl or of orm or

chl orobenzen éﬁ] ﬂ(l;j@,; ch c

et hers, fér g&a%EP%§3<a éﬁ%\ di%nafx ehbﬁgﬂikéfagfégﬁgggap
ket ones} Y§E9§§ﬁ?@§ﬁ4ﬂﬁﬂqn:4&%Qﬂﬁ%9n¢ Y i a%gqenaﬁeéoﬁélabatlc

met hyl eply hk-eixﬁrtqc w&%aﬁ&ﬁh ASEdh aézké‘xhﬁﬂé deBlotefoenagel e

di et hyl ,_0or sul.phoxi des,, suc hoxi des, for
exanplecgi =§Eﬁbm55 sfﬁ%ﬁ?@rﬁfr@é%??%?%cofCYﬁi°¥éﬁﬁﬁP 1€ or salts
thereofoeaarbmamﬁﬂuhmusﬁsyiﬁuxxéthgnéodﬂethpﬁsethemm Adoxanm, for exanple

Fgr:facéhgggﬁﬁﬂg %%% 45);5I%3‘é?%ﬁééounﬁgc%fa?hgl§8h§¥F§)’ i n whi ch

P(Z2) 3-lse5:one]s),- rfgrr ]em:{la rdcofene [oxipethylethylketonepcamideisy, which

my be gf %f R1%y ORI £ Yak 1@raiﬂe£ﬁ?1£amhaiaahoaphoranes
and in |ch er present's. 0X0 or thloxo err] represents al kyl and/or
phenyl , SpePEPXidasys dich A%k Jizulrwer MIS‘J%Pha?‘kéﬁﬁraﬁeFoﬁxmﬁmy, and
[err] ragmggggq$smm§ﬁaxﬂaeEﬁartlng materials of the formila V or salts
t hereof may | kew.se be manuf CtLlE%k fgr ex igcttgg cogpounds of
the fornul a Starting materla e form
can be manufactured according to methods known per se,
for example by reacting compounds of the formula
1
th-1¢
\n/{I\i | (VIa)
| alk _ _ T !
RJ./ \&/

in which xq'représents oxo' or thioxo, with compounds
of the fdrmularP(zz)3=c(R3)—Ré or X1=P(Z3)2-CH(R3)-R£
respectively, which may be in the form of phosphonium
vlides or in the form of phosphoranes, and in which % e
represents oxo or th;oxn,_ 2 represents alkyl and/or o/
phenyl, 23 rep:gsents alkyl and/or phenyl, or alkoxy
and/or phenoxy. and R3 represents hydrogen. Starting
materials of the formula V or salts thereof may likewise
be manufactured, for example, by reacting compounds of
the formula B '



-14- [err] (VIb), in which [err] represents a group of the
formula -C([err])=[err] and [err] represents optionally functionally
nodi fi ed oxo, with hydrogen cyanide or a salt, for exanple an al kali metal
satt, thereof. After solvolysis, which optlonally follows, a conpound of -
the formula [err] is renoved fromJt 4Hting I nternmedi ates of the fornula
“[err] (VI'1), in which [err represents hydroxy or thio optionally
present in salt formand [err] represents a radical of the fornula -P[err]
or -Plerr] , or [err] represents hydrogen and [err] represents hydroxy or
mercapto. Al koxy is, for exanple, Iom&! ax oxy, such as net hoxy, ethoxy,
propoxy or butoxy. Cptronally func@hpn- “‘al y nodi fied oxo is oxo, thioxo,or
imno optionally substituted by |o f or phenyl. In an advant ageous
enbodi mrent of the above- descri bed pr ce l%gr t he HHHUfaCfg£§,Of conpounds
of the fornula I, for exanple using cdnp of the fornu Pr as
starting naterials t he manuf act ur 8,;6fXWonpounds of the formula V and the

| someri sation accordlng to the |nve%t|on can be carried out in situ. The
renoval of [err] is carried out in customary manner, for exanple by the
application of energy, for exanple a reaction tenperature of from

appr oxi mag m&wkt&%ﬁﬂwtélqr §5'3f Ghel fokiif1 8 SEERCF=2E 2

.catal ytic agent Si&c ents are exaqE basi ¢ qr _acidic 3atalysts

t her e bei A&%u%ad TP -3 Qpticns onatly ®9iEkedeS*Oani des,
car bonat ewi®h hydriciin cyanide or a salt, for example an alkali

metal salt, thereof. After solvolysis, which opticnally
follows, a compound of the formula Z4--Z5 is removed from
resulting intermediates of the formula

\/! Ry v,
_ \\alk" . L

in which 2, represents hydroxy or thio optionally
present in salt form and Zé represents a radical of the

formula ~P(Z,)5 or -P(2,),~0" , or 24 reéresents yydroéen .

and Z5 represents hydroxy or mercaptc.

' Alkoxy is, for example, lower alkoxy, such as _

' methoxy, ethoxy, propoxy or butoxy. Optionally function=-
ally modified oxo is oxo, thioxo, or imino optionally
substltuted by lower alkyl ‘or phenyl

In an advantageous embodiment of the above-
described process for the manufacture of compounds of
the formula I, for example using compounds of the formula -
VII as starting materials, the manufacture of compounds
of the formula V and the isomerisation according to the
invention can be carried out in situ.

2



such as potassi um hydro
hydri de, metal oxides,
such B8 tertiary anines,

xi de, sodi um am de, pot
such as al um ni um oxi de,
for exanple pyridine,

"Ny N-di net hyl ani | i ne,

and as acidic catalysts

assi um carbonate or sodi um
or organic nitrogen bases
qui nol i ne or

for exanple, mneral acrds,

“~such as sul phuric acid,

hydr ogen suffghat es,

such as al kal i

met al hydrogen _

sul phat es,
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t he forfiod ae:@amp.].e _vpyh:.qﬂneer qaﬁ.yxoa_d:mn bu:rrmmd?i.nwthylanil ine,
and as acidic catalysts, for example, mineral acids, such
_ as sulphuric acid, hydrdgen Sulphates, such as alkali

metal hydrogen sulphates; for example potassium hydrogen

sulphate, polyphosphoric acid, mineral acid anhydrides,
such as phosphorus pentoxide, or mineral acid halides,
such as sulphuric acid halides, for example sulphuryl

chloride.

The method for the formation of starting materials
of the formula V is, if necessary,. carried out in the
presence of an inert solvent or diluent, in a closed
vessel and/or under an inert gas, for example nitrogen.
Compounds "of the formulae VIa or VIb may, for
their part, be manufactured accordlng to analogous
processes that are known per se, for example by condenszng

ccmpounds of the formula

(Vie)



the formula [err]-CH([err]) in which alk! repre- sents an al kyl radical,
such as a lower alkyl radical, and [err] represents an anion, such as.a
hal i de or hydroxyl anion, and by subsequent reaction with strong bases;..

such as al kali metal organyls, for exanple butyllithiumor phenyllithium 24
The correspondi ng quaternary'annnniugkﬁ%ies are obtained |ikew se by

reaction of phosphines [err] with kn Shpounds of the fornula [err]-Ha

i st he presence of bases, such as al kali netal hydrOX|des, | ower al koxi des,

i d m_hyd de t hoxi de;
Bg?;;sﬁﬁm£ydr|%eﬁreggﬁ éggﬁ %ﬁg Bﬁ)r(?lt?fniﬁ t éuf £ =[ err]
can be nans@btionradentsr azranfbr, elspmpé.act mmg.dmrrrmmidsaanfmtda-afmrn?l ?he

Q Q
For mul a Mo Ebr iE & &ﬁ?iﬁngﬁ%ﬁi‘é%?és%%%?‘hgﬁ@igg EHIR AT e

poun
formila VI¥ BY %?b%ﬂaﬁ?édbyfﬁé'yﬁﬁmeo Vi Q)faqllda faarnul a [err]

hd
(VIg) XShodphorié haegapaamslaegf %B&hf QB shbidrud %M;ﬁ%:h%[é]

represents hal .0 % €i¥ derived, for exanple m a car boxylic
aci d, suctPRPH ?ﬁVEFuﬁl The 56§§P|c acid, and represents, for exanpl e,
Lomerlalranoyl , Phosphasanest g, thfgﬁg?nuggogém'w§E@xg§) Qﬁﬁpounds of t he
c%lntjs?ng éaﬁc%é %néﬁ'ﬁéﬁ?ﬁm ggﬁé§3I P8 MG Mapy-prture accorcﬁn?\y,q 1), in
whi ch al k' meiheds cknewn pexugeof foheekampllleabyCHa@dqlagr phosphines '

of the formula P(Zz)3 with quaternary ammonium bases of
the formula Ri-CH(R3)-N(alk')$B " in which alk' repre-
sents an alkyl radical, such as a lower alkyl radical,

and B represents an anion, such as a halide or hydroxyl
anion, and by subsequent reaction with strong bases, éuch
as alkali metal organyls, for example butyllithium or
rhenyllithium. The'cbrresponding quaterhary ammonium
bases are obtained likewise by reaction of phosphines
P(Z,), with known compounds of the formula R,~Hal in the
presence of bases, such as alkali metal hydroxides, lower
alkoxides, hydrides or amides, for example sodium hydroxide,
sodium methoxide, potassium hydride or. potassium amide.
Compounds of the formula x1-P(23)2 CH(R3)—R5 can
be manufactured, for example, by reacting compounds of
. the formula P(2 )3 in which. 23 represents alkoxy or
W phenoxy, with compounds of the formula Hal-CH(R )-R in
' which Hal represents halogen. '
Compounds of the formula VId are obtainable by
acylation of-compounds of the formula

75

. PH"‘ |
\\I/ alk
NH

2 S - (VIg)



or [err]-CH=[err], and [err} represents optionally functionally nodified
hydroxyzg{ am no, and [err] represents -oxo or imno, or a salt thereof,
and; if™desired, converting a resulting free caonpound of the formula - into
‘a di-fferent free conpound or into a salt, or converting a salt obtainable
~according to the process into the.free.conpound or into a different salt. _
Functionally nodified hydroxy is, for exanple, hydroxy etherified by |ower,,
al kanol , such as nethanol or ethanol, or by optionally substituted ’
aromatic.al cohol . such he hydroxs#esterified py.a suitable
anhydr i ‘dé,%‘sﬁ?ﬁ‘pg eﬁq:f: %%nga% aé)\o.r)gani ta ﬁﬂ?gsﬁah as a

sul phoni ¢ acid, for exanple | ower alkylsul phonéc or optionally substituted
aryl sul L. acid mej ignesul phoni ¢ or p-tol uenesul phonic acid, or
by an iﬁgﬁgéﬁﬁg%chﬁﬁﬂﬁﬁgﬁ%ggg% ‘heral acid, for exangle a_hydrohalic acid,
such as hydr e¥ilodisc deivedanfor (pxanple, from)y.casborydisl acidever

al koxy, sadfNads aTaiRY/ alNarkRidMakl yic Wheld| bk Fepkosinesych as

phenoxy, or |ower al kanoyl oxy, such -as acetoEZ, | ower™ al kanesul phonyl oxy or
opt i onaFPy SHATPLEyt dOWEZ) 1AkKanRINty SYCh s28 HAGEYR Y NRRRBLPBY&NPFoxy or
p-tol uepggrlipRany! oxy, or hal ogen, such as chlorine or brom ne. The
cyclisation | s carried t in ner kno er for_ex le in the
presence of Ebﬁﬁ@ﬁ&ﬁﬁaéwgﬁ;gh? 3 ﬁﬂ°§0?ﬁi€#cgﬁﬁﬁﬁggrgaﬁ agent .

| ncl udefluzthegmbires beaprodurtedx affget cexamplis, bycbyelisingral acids, for
exanpl e WL h phasphoric acid, and mineral acid halides,
such.ascéﬁéggégr%gagggh%ﬁgﬁg%QE?eT:r é&anple phosphorus oxychl ori de,
phosphorus tri- brom de or phosphorus.pentachloride.'The reaction is, if

S
P{—ﬁ"“z -
/"N ",

N alk! - (vIim), e
Rl-'-csﬂﬁ ' '

in which alk’ represents a group of the formula 4éH=CH—Za

or -CHZ-CH=Zé, and za represents optionally functionally

modified hydroxy or amino, and.Zé represents oxo or imino,

or a salt thereof, and, if desired, converting a resulting

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. - o . L
Functionally modified hydroxy is, for example, '

hydroxy etherified by lower alkanol, such as methanol or

ethanol, or by an optionally substituted aromatic alcochol,

such as phenoi, or hydroxy esterified by a suitable

anhydride, such as acetic anhydride, by an organic acid,

such as a sulphonic acid, for example lower alkylsulphonic

or optionally substituted arylsulphénic acid, such as

methanesulphonic or g-tcluehesulphonic acid, or by an

inorganic acid, such as a mineral acid, for example a

hydrohalic acid, such as hydrochloric acid, and represents,

e —r———a: = e v— v e e — e e ke



necessary, carried out in a solvent or diluent, in a tenperature range of
fromapproximately [err] to approximately. 200 C, in a cl osed vessel .and/or
under an inert gas, for exanple nitrogen. Inert solvents and diluents are,
~optionally sub- stituted hydrocarbons, such as aliphatic or aromatic ™

hal ogenat ed hydrocarbons, for exanphjg chloroformor chlorobenzene,
optionally m xed ethers, such as allghatic cycl oal i phatic or aromatic
_etHers, for exanple dlethyl et her, dioxan, diphenyl ether or anisole, '
ket ones, fnnﬂexampﬂe;ﬂ&mwerkelbnng such as methomy ocrnephioaadyly ket one,

ani des, Z%,gggsuc‘gé k%‘%ﬁi;?”qir’s &h & gosiwewy'lt:%@a@l%m%oxy.

Su|phOXI for exanple dineth
suIphoxuﬁuCHTE59@©$t¢¥Mon%?@@?aﬁ%kéﬂeﬁﬁéphepﬁépﬁyval opFdop@ld¥nuf act ur ed

accor di NgsiRe P iesls & ﬁgupgﬁoﬁ?lo@r SHARPhE Rethaheisull phiongLidxy pri mary

am no group In co oun of or nmul -19-
by means Bﬂ‘R%ﬂ-‘i‘ PRPRYLPEY i AT ﬁ@g' F&bené@c& g orﬂ'&en)?&'r oXy
Optlonm|btdﬁ§ﬁﬁlve|y esterifying this group, acylating the indole nltrogen'

with a comoung, of -yDes EOERI a3 beERLrEORMOAE W o @Al ¥ odi i ed
derivative thereof, Zna en formng t corres on I N an1d|ne W th
ammoni a. BREe &ylﬁ@roﬁxmlﬁelﬁnﬁbﬁepﬁﬁﬁﬁﬁgén safi®%-cording to

met hods  kioue Pegudk, asoaneééﬂaie E&Sn&éﬁ%&&@.&nw zﬁﬂt | gpduaddinctional |y
nodi fi ed carboxy derivatives

suc S aci dri des cor_ activated
esters. AMMRRA | HRREQ Eﬁ?bo§9rlﬁxﬁﬂp epr@Eg§§'|§“§thE¥ nerpl ARy e,
by i norgafof &camislessalphtriic acid or polyphosphoric acid, and

mineral acid halides, such.as phosphoric acid halides,
for example phOSphorus oxychloride, phosphorus tri-

o bromide or phosphorus pentachloride. The reaction is, if

[ necessary, carried out in a solvent or diluent, in a
temperature range of from approximately 20° to approximately
200°¢, in a closed vessel and/or under an inert gas, for
example nitrogen..

Inert solvents and diluents are optionally sub-

" stituted hydrocarbons, such as aliphatic or arcmatic
halogenated hydrocarbons. for éxample chloroform or
chlorobenzene, optionally mixed ethers, such as aliphatic,
cycloaliphatic or arcmatic ethers, for example diethyl
ether, dioxan, diphenyl ether or anisole, ketones, such
as aliphatic ketones, such as acetone or methylethyl-
ketone, amides, such as dialkylamides, for example
dimethylformamide, or sulphoxides, such as lower alkyl
sulphoxides, for example dimethyl sulphoxide.

The starting materials of the formula VIII can be -
manufactured according to methods known per se, for example
by substituting the primary amino group in compounds of
the formula

h—-- R,
X _
1( alk
I-I' NH (IX)

2



hydrohal i ¢ acid, by hydrazoic acid, by hydrocyanic acid or by organic
aci ds, such as | ower al kanoic acids option- ally substituted by hal egen,
for exanple acetic acid. Included anong these are, for exanple, acid™ -
. hanngL for exanple acid chlorided9 eorrespondi ng acid azi des, acid

ni't il es or acyl oxycarbonyl. The acylation with a compound of the formula -
[err]-COOH or an optional.ly functionally nodified derivative thereof is &
carri edoyumeams coft abkakimmetsl. nikeites dp dheapinedende oaS@Emdids]y an

" tho p a3 aaBey “ShLEnERLE, facrtIRIG USRS f‘%é‘ﬁﬁ? [ de. for

exanpl @%W%yﬁh?déndaheapk&fpgﬁﬁt éﬁlté?madé= &HI&odi um ani de, or
an al kagdrmiel 2 RALEOOR! Bk ewitRr aefmk;aomtnaﬁ R dE i vatEy@cy| ation,
i ke th%xsuQ%é é reaction with amoni a, carr |ed 0 t, for .exanple, in
an iner ntang Eher s Lormipgy e&°£ﬁ%i?° QQW%?hnethylfonn

am de, amman&apnally hal ogenat ed hydrocarbon for exanple chl or of orm or
chlorobenze I Ie a tonltr a mxture
t her-eof §§}9£%§h §5u%§ éﬁgfﬁ?§£5ﬁ§/ in an inert
gas at rmaprmeord.ﬁngctapmeﬁhodsf knbemf M@.I tm;exaﬁnplerhyr part, be

el ogandst il PechCoBEeGRatEy HAMLIORAIYY ddiciod SRebBTL 2 ones or

corresﬁ%ﬁﬂ\r@wyvasa sueh 38| agids ., acideanbvidridas wracaqﬁswasfwh as with
et ha”°'éété¥§r00ihhﬁ{rﬂfié£séd Ehrhbx@clhattﬁﬁ@ @%éaweirsat ion of
correspo (ﬁég&zlsu stkégtgg a- hg@r QZLP”%;Q@tJL{ﬁ“"§32A>g§“b5t't“ted
anilin ample, :
hydrohalic acid, by hydrazoic acid, by hydrocyanic acid
or by organic acids, such as lower alkanoic acids option- N
ally substituted by halcgen, for example acetic acid _ w;
Included among these are, for example, acid halides. for
example acid chlorides. corresponding acid azides, acid
nitriles or acyloxycarbonyl. .

The acylation with a compound of the formula Rﬂ-cooa
or an optionally functionally modified derivative thereof
is carried out in customary manner. When using an
anhydride, especially an acid halide, as starting material,
the acylation is preferably ‘Garried out in.the presence
of a strong base, for example an alkali metal hydride,
for example sodium hydride, an alkali metal amide, for
example sodium amide, or an alkali metal alcoholate, for
example potassium methoxide. - | |

The acylation, like the subsequent reaction 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 hydrocarbkoen, for example
chloroform or chlorobenzene. or a nitrile, for example
acetonitrile, or in a mixture thereof, if necessary at
reduced or elevated temperature and/or in an inert gas
atmosphere.

The compounds of the formula IX hay. for their part,
be produced according to processes known per se, for




The conpounds of the fornula I X may furthermore, in a preferred enbodi nent,
be manufactured, for exanple, by quaterni.sing starting conpounds of the
formula [err] (I'vd) in which Bz represents an optionally s
substituted [err]-phenyl- |ower alkyl radical, preferably benzyl, -‘“7"28'
especially with benzyl brom de, and eaving the bond at the resultlng
quat ernary nitrogen by means of a™n éophil e, preferably by cyanides, and
I h="a conpound of the fornula [err] (I'vVe) obtainable as

I nt er medi ing the
benzyl gr%%grgpigorggéi'gh%gﬂgfet? ogeno %s%'?clfgﬁf sgfh?gésise#\%;@%
hydrogenatrsntGGGapbspylfbydaﬂaﬂmeﬁ|QnIQgﬁnﬁﬁpdndinﬂiuxiuﬁhsuﬁ-the gener a
forrml a 'sﬁitﬁ%é&S&BQbQQEd%%sf wltéae d@i{df‘s bes Lﬁmsﬂr?de Qﬁoﬁv&ﬁ”p' e,

onmpound of the fornu i ch

in ,

[err] repmégiﬂf’glar?-&dﬁé’&ld't P&t bé’a@"f}’é-m C?ﬂ‘%?"‘t-’rétfgﬂrb WE[err], or
in salts ébereefaonaﬂﬁmyt Isﬁh@s[te.mﬂtémtdlﬂyﬁ-dxmdﬁéé lwisn sol vol ysi's or
oxi dati on aﬁ 3 desgk %}tP%PEFr a resultlng free conpound of the
formul a | PhEERALEYr FUPE & into a salt, or converting a
salt obtainablEheccompongdsooﬁheﬂnrdknumnhanlxtdmyfﬁuxth&nnmnuﬂﬂ or into a

differenty a 9¢5hqh§ formul a
[err] in hp S'Fre rrepresen S dr ogen an'gE E! :errﬁ represeé%?ﬁ%%ttlonal |y

nmodi fi ed bxrg@ayesnnénnghamapgmnp'ammnpunqs|q£|thgnﬁqnmu1¢)the car boxy or
| ower al koxy- carbonyl moiety of R2 as hereinbefore defined, or is a group .

of the fornmula [err] , in which [err]
/.
- Ph— -2z (1vd) .
: M 7 g P
U ¥ N |
H . ra

in which Bz represents an optionally substituted d—phényl-

lower alkyl radical, preferably'benzyl. espécially with

benzyl bromide, and cleaving the bond at the resulting

quaternary nitrogen by means of a nuclecphile, preferably
- by cyanides, and in a compound of the formula

* | | . (IVe) Lt

obtainable as intermediate( solvolysing the cyano group -
as desired and removing the benzyl groups, for example
by hydrogenolysis in the presence of a hydrogenation
catalyst, for example palladium. . _

The compounds of the general formula I or salts
thereof can furthermore be manufactured, for examplé, by,



represents the aniop of a mneral acid, for exanple chloride, bromde, or
tetrafl uoroborate, or represents nethyl optionally oxidised to the f.ornyl
.stage. Functionally nodified carboxy radi.cals and function- ally rodified-
. canboﬁﬁgradlcals other than [err] are, for exanple, corresponding
"esterified or am dated carboxy, o@1onally functionally nodified

ort ho-ester groups, such as trihalo-, halo-di-Iower alkoxy- or tri-I|ower
al koxy- nethyl groups, anhydridi sed carboxy, such as cyano, a group of the
f or mul ainCaOcompannd ofzithe formalla- carbonyl, acyl oxycarbonyl., .| ower

al kanoyl carbonyl, such as, for exanple, acetoxycarbonyl .or derivatives of

carboxy of the formul a [err] or ‘[err],_in which oxo is optlonally repl aced
30 -22- by thio or optionally substlt ed imno, such as option- ally
esterified thiocarboxy, such ag, | kyl t hi o- carboxy, for exanple

et hyl t hi ocar boxy, am dated th| c rboxy, | m no-esters, such as imde- or
am de- hal i de groupings, for exa \\gggﬁchloronethyl OFX m nodi -

chl oronmet hyl, imno ether grouplnbs’/ as | ower al kyl1f'no ether or

| ower alkylene|n1no et her grougrﬁdﬁg for exanpl e nmet hoxyi m nonet hyl ene or

et hoxyi m nonet hyl ene, or am di nd-groups, such as anidino or |ower

al kyl am di no, for exanple nethylam dino. Esterified carboxy [err] is, for
exanpl e, | ower alkoxy ~car bonyl which may be nono-substituted by optionally
substituted ar osuch as phenyl “or py rqu or nono- or poly-substituted
by hydrényWhhs nﬂﬁpﬂaﬂﬂataﬂaaﬁédl@ﬂk bﬁtleaérbalﬂékygﬁtsény

subst it yhed Rueh R OW¥ ﬁik@sm-renawfeaﬁ 0&3&«:&9& xszﬁpl e nmono- or
di - hydroxy-| ower al ﬁf- hal o- ower koxy- | ower QX -
into the group ) by solvolysis or oxzdat;on and if

desired, converting a resulting free compound of the
formula I into a different free_éompound or into a salt, ' ;J
or converting a salt obtainable according to the process
into the free compound or into a different salt.. '
Thus, Rg is, for example, a group of the formula

~CH(R )'.2 in which R, represents hydrogen and'Rg :
represents functionally modified carboxy other than -

§.§nd Rz is identical to the carboxy or lower alkoxy-
carbonyl moiety ot R, as hereinbeéfore defined,

or is a group of the formula -c(=o)-n23 , in which B
represents the anion of a mineral acid, for example:
chloride, bromide, or tetrafluorcborate, or represents
methyl optionally oxidised to the formyl stage. e
Functiocnally modified carboxy radicals and function- o/
ally modified carboxy radicals other than Ré are, for
example, corresponding esterified or amidated carboxy,
optionally functicnally modified ortho-ester groups, such
as trihalo-, halc~di-lower alkoxy- or tri-lower alkoxy-
methyl groups, anhydridised carboxy, such as cyano, a
group of the'formula =C=0, cyano-, azido- or halo-carbonyl,
acyloxycarbonyl, lower alkanocharbonyl. such as, for
example, acetoxycarbonyl, .or derivatives of carboxy of
the formula Ry or Rs, in which oxo is optionally replaced

— -



carbonyl, or phenyl -l ower al koxycarbonyl substituted by |ower alkyl, -1 ower
al koxy and/or hal ogen. Am dated carboxy [err] is, for exanple, carbanoyl

whi ch nmay be nono-substituted by hydroxy or am no, nono- or di- substituted
by | ower al kyl or hydroxy-Iower alkyl or phenyl-Iower alkyl, or s
di -substituted by 4- to 7-nenbered logwer al kyl ene or 3-oxa-, 3-thia- or
3--aza-|l ower al kyl ene. Exanples that may be nentioned are: carbanoyl,
NSRydroxy-, N-amino-, N-nono- or N, N-di-lower alkyl- or N-nono- or

N, N-di - hygdy OEKJJ:O%r oPlthShaQQ.&b%ﬁ%tztﬁ%@@mnd\l' Hucts W tdptian- by 4- to

7- nenbered | ower exanple roI|d|n
plperldlnBI%XrB§F9F1§FeBDF t¢HQWﬂﬁﬁ%5 ﬁﬁ%ﬁgEE&?ll yl - or
N-1 ower aé&fhoxy$ufbra&xﬁm§&bhﬁh hylphissarboay (zmiﬂxgéd ﬁhidwd oxi di sed

to the for stage, .or functionall dis rg g? ; age, for
exanpl e, 8%#8??&4 BRCEATS F" %tu(.#‘ gI% d‘di%et hgfll <icieeh roxyrret hyl or
optlonallgrbupmngsnaﬁby esampﬂedxmmnqﬂhlqmﬂmethyﬂnﬂr(ﬁ@ané&hyl mono- or

di - hal omethy f 1
- 23- Fun%tlona#%k% lfil&é'é %t%}oxy cgr%ouncfs (gs%ac%n%% le?svt’eé%fled or
am dat ed é&kﬁb*?inepﬁtbﬁm Pf'ﬁ&ﬂﬁﬂ HEYLenaidine eihen FRMRIRGS,

anhydr:dlgfg ﬁﬂ ¥ fRlethexydind : f ne<6¥1éﬁh(j &8 MR GRe i Iesé) y or in
ol o AR b ) i ek Eib000c
car boxy [eor]ek;mpﬁetm&thyﬂamﬂdﬂnﬁxﬂlf|catlon The soIvon5|s of [err] is
grzzgﬁE)FSS:g kpgrmgggﬂ% gﬁ?‘%fgﬁa% %'()%'%/lé)arglgaﬁ?%%h%ut ed car %, to
forn1estecarbcny&amh¢ch.p@nﬁpxwmmmmwrsnhstx#nﬁﬁﬂrkyeﬁgk#@mally _ '
substituted aryl, such as phenyl or pyridyl, or mono-
or poly-substitutéd by hydroxy, halogen or lower alkoxy:
such as lower alkoxycarbonyl substituted by hydroxy,
lower alkoxy and/or halogen, for example mono- or di-
hydroxy-lower alkoxyb halo- or lower alkoxy-lower alkoxy-
carbonyl, or phenyl-lower alknxycarbonyl substxtuted by
lower alkyl, lower alkoxy and/or halogen. |
Amidated carboxy R2 is, ‘for example, carbamoyl which
may be mono-substituted by hydroxy or amino, mono- or di-
substituted by lower alkyl or hydroxy-lower alkyl or
phenyl-lower alkyl, or di-substituted by 4=~ to 7-membered
lower alkylene or 3-oxa-, 3-thia- or 3-aza-lower alkylene.
Examples that may be'mentionéd are: carbamoyl, N-hydroxy-,
N-amino=-, N-mono- or N,thi-loder alkyl- or N-mono- or
U N,N-di-hydroxy-lower alkyl-carbamoyl. Carbamoyl N~di-
substituted by 4- to 7-membered lower alkylene is, for
example, pyrrolidin—ﬂ-yl-'or piperidino-carbonyl or
morpholino-, thiomorpholino-, piperééin-1-yle or N-lower .
alkyl-, such as N-methyl-piperazin-li-yl-carbonyl.

Methyl oxidised to the'férmyl stage, or functionally
modified groups thereof are, for example, cptionally
reactively esterified or etherlfled hydroxymethyl or
optiocnally functlonally modified formyl, such as hydroxy-
methyl, mono- or dl-halomethyl. lower alkoxymethyl,
formyl or formimino.

C
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The transesterification is also effected by al coholysis with the desired
al cohol. In each case the operation i% carried out, if necessary, in the
presence of a catalyst, in a solvent or diluent, in a closed vessel, in a
| terrperjlt,ure range of from approxiJ maé?el‘y [err] to approximately [err],
dnder an inert gas, for exanple nitrogen. Catalysts are, for

exanpl e, basi c condensation agents, such as al kali netal or al kaline eartha
“.nmetal hydrox I ngh?aﬁhﬂﬁagﬁ dr oxi de, or

tertiary Pﬁ?%téhaﬁég'@?gﬁ%?h L%El%h ne or tr| al k fam %fepsméf or exanpl e
triet hy?ﬁﬁ?géflﬁfd 85 arddaredh Sﬁ%‘% oEURFRLPRALAYI ds, for

exanpl embaﬂfﬂaal be'tml-%‘steﬁ:@.h ammm&@rd:armxﬁ ofl a8y B8Ryc carboxylic .
or sulphon |ds h <¥anec ox% |1 c aCIdi or optlonally
subst i { BREROBENz a8y A ERIE T

p- tglueeekvbmysalcsaepw.twbwmﬁmcﬁneenutlest?riffed Carbbxyfngﬁzg st age,
such as ydr.

derivati %gé't'l#%rego% suéﬁt as %%r oNet ny. 2 (’? lg€ ééﬁ?{ﬂé%##%”gﬁ% hyl

mer gapt 3a’genyf;.ledhr:eﬂ:m tduﬁmgns Mmsesbelriﬁmatinﬁ;kgaybsemy
oxi di se ir

of hydroxyne?%%lgo fo _, ﬁinrntxﬂégﬁ erlﬁoﬁdmﬁﬁg?gxyne hyl ,
preferaﬁF?mpéﬁePYaPN@%yk with waken Mysiss §RFdised, in

the preggramplef o@ncg»au& %ﬂ@wﬁﬁaip éxﬂbé\ti@&@édaékﬁzs ?ﬁ?“ﬁb The
-24- re Cthﬂ to forn1cprb I s carried,out, xanpl e,
neans o %&ﬁﬁ{) mﬁrﬁec%?rﬁm irg; adce ‘éi

such as a
_transi tThe trenhesteakﬁ,fzfcatmm eamgarmtdﬂohydelcohdlysisnecessary,

'nthe QEERCRAS Bbsad UK AUMNIL: APULEL ' dade HRY' Qﬁerauon is

carried out, if necessary in the presence of a catalyst. e
in a solvent or diluent, in a ciosed vessel. in a A
temperature range of frcm approximately 0° to approxlmately

150° C, and/or under an inert gas, for example nitrogen.

Catalysts are, for example. basic ccndensatzon

agents, such as alkali metal or alkaline earth metal _

hydroxides, for example sodium, potassium or calcium

hydroxide, or tertiary organic amines, such as pyridine

or trialkylamines, for example triethylamine. or acidic

hydrolysing agents, such as mineral acids, for example

hydrohalic acids, such as hydrochloric acid, or organic
- carboxylic or sulphonic acids, such as,lcwer alkanecarboxy-

lic acids or optionally SubStituted behzehesulphonic acids, .

for example acetic acid or p—toluenesulphonzc acid, _ ;}
_ Methyl optiocnally exid;sed to the formyl stage,

such as methyl, hydroxymethyl or formyl. or functlcnally

- modified derzvatlves thereof, such as halomethyl for

example chloromethyl, mercaptomethyl, thchormyl or
optionally substztuted form;mino. may be oxidised
directly or by way of several ‘oxidation steps, optlcnally
by way of hydroxymethyl or formyl, to form carboxy.
Etherified hydroxymethyl. preferably lower alkoxymethyl,
for example ethoxymethyl, is oxidlsed. in the presence

of an oxidising agent, to fo:m lower alkoxycarbonyl The



‘Oxidation of [err] is carried out in customary manner, for exanple using
customary oxi di sing agents. These are, for exanple, optionally
catalytically activated oxygen, alkali netal salts of chronates or

manganat es, such as sodi um chronmate or potassi um permanganate, or
transition netal oxides, such as manganese di oxi de or chrom umtri oxi de.

The oxidation is carried out, if «ezgssary, in an inert solvent, in a
chesed vessel and/or while cool i ng or heating, for exanple at approxi mat el y
[err] to approximately [err]. The starting materials of the fornula X can

be manuf a&eac&donc &f oyl %aﬁqmmﬂnm_ﬁkess ¢arriednplt, by reacting

d |
(r:ggpgggntssf%fgxo or re|rr:j)xo [ngé!%? coofnpaorl!m 5ot ?é%{ﬁ@nnu?%%gr Lg%k‘éﬁ may be
in the foPf &%y ﬁéﬁ"-déf-"% urfYSR RS drtransibionorenal, Osl-d{eerr] in
whi ch [er lfbrr eRanpR azaaideﬂe@diﬁxi&@nyan@ndlf%é&eésaﬁ $&NEfeal ky!

and/ or or_ al uch ower alk , henoxy and [err]
representg’r%l?ﬁe&eoﬁ |ay aﬁ]ﬁ'r Ytﬁa‘?ﬁ’f’%%%" a group of the

;or mul a [err] Oxildaﬂf]rclyin cq:ﬁ als wmib&eﬁht Ol heusosmaty Shadfer | EMOVI Ng
rominte - 25-
[err] ?gﬁdb%l% {{%12’) | é%‘ ar%/ Qgs%l%ﬁjarll%e%g?ﬂt?m s%ﬁﬁe?rer n whi ch
[err] repfer sxampleor @t@oqadmf] Qﬁt&!}&iqalharmmatadredygeh of the

fornul a [ a1kh19r meh@)l loalds Y Ctltiabed &P BN ALad Noah@h L [T ] OF

g-l tarnet i n&f‘

[err], res gﬁtlve Y, | Ssomeri sing a conpoun hT'S manner to
forma coﬁg PH@%%IP(Q%SW ReRaRgenate s @F | fraasitidnout in an
i nert metal oxides, such as manganese dioxide or chromium

trioxide. The oxidation is carried out, if necessary,
in an inert solvent, in a closed vessel and/or while _
v cool;ng or heat:.ng, for example at approximately 0° o
approximately 1 50%¢c.
The starting materials of the formula X can be
manufactured according to analogous processes, for example
by reacting compounds of the fomula

\alk (via), |

N in which X4 represents oxo or thioxo, with compounds of
the formula P(Zz)a-Rg. which may be in the form either of
phosphonium ylides or of phosphoranes, or x1=P(Z3)2-Rg.
in which 22 represenf.s alkyl and/or phenyl and 23 repre-
sents alkyl and/or phenyl, or alkoxy, such as lower alko:&y,
and/or phenoxy, and Rs represents functionally modified
carboxy other than'Ré. a group of the formula -C(-O)N® O

or methyl optionally oxidised to the formyl stage,

removing from intermediates of the fomula



solvent, for exanple an optionally hal ogenated hydrocarRQon, such as an
aromati ¢ conpound, for exanple benzene or toluene, an ether, such as
.tetrahydrofuran or dioxan, or an am de, for exanple dinethylformam de; in a
tenperature range of from approximtely [err] to approximately [err] and/or
Cop@Ppnally in the presence of a catdbyst, such as a base, for exanple an
al kali nmetal al coholate, such as potassiumtert.-butoxide. Especially, theg}
starting materials of the formula X in which R is a radical that can be
converted by solvolysis or oxidation into R2 are obtai ned, and starting,
for exanple, from conpounds of the fornula [err] ' - (1'vd)
-26- in which Bz represents ,oQtionaIIy substituted [err]-phenyl- | ower
al kyl radical, preferably benZ¥l j4the tertiary nitrogen atomis
quat erni sed, especial l'y pgtd- yLRshIoride, t he ‘bond at the quaternary
nitrogen atomis cl eaved b( ngang of “a strong base, such as by a cyani de,
for exanple sodiun1cyanide,nénﬁ\|ﬁ a resulting conpound(iYi e formul a-
[err] (1Ve) the cy@h® group is converted i O}err], for
exanpl e by solvolysis to ﬁérﬁﬁ y or |lower al koxycarbonyl and then reduction
to hydroxynet hyl or |ower &l koxynmet hyl, respectively, and the Bz groups are
renmoved by .hydro- genolysis in the presence of a hydrogenation catal yst.
The conmpound obtained in thi's manner is then reacted with a conpound of the
formula [err] , in which [err] represents optionally functionally nodified
oxo and Hal represents hal ogen, and cyclisation to form correspondi ng
conpoundiclf nidye be obtained in this manner, in which X§ repre-

sents -0~ or =S and Z, represents a radical of the
formula -P(Z,), or Sg%x;)(zs)z.'regpectively. a compound
of the formula X1=P(Zz)3 or X1=P(X{)(Z3)2- respgctivej.y,
and isomerising a compound obtained in this manner to
fbrm-§ compound-of the formula X. , ' ’

The reaction is usually 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 examplé dimethylformamide, in a temperature
range of from approximately 20° to approximately 150°¢
and/or optionally in-the presénce of a catalyst, such as
a base, for example an alkali metal alcoholate, such as
potassium tert.-butoxide. \;;

Especially, the starting materials of the formula
X in which Rg is a radical that can be converted by
solvolysis or oxidation into Rz'are obtained, and starting,
for example, from compounds of the formula '

/™ xo
PH_—" |N B2

N’ -\_-'/.; ’ . (zvad)
B .



formula X is carried out in the presence of a customary cyclising agent,
such as a mneral acid halide, for exanpl.e phosphorus oxychloride. In a
preferred enbodi nent of this process variant, using corresponding starting
materials of the fornmulae 1vd, IVe and [err], there are formed first of J¢

all, without isolation of the internediates, those conpounds of the fornula
X in which alk represents 1, 2-ethypgne and [err] and Ph have the meani ngs
i vefi cat-ed. - 27.- Especially, correspondi ng conpounds of the formula X

in which alk represents 1,2-ethylene and [err] represents cyanonet hyl or
opti onal lin wiisth tB2 erepresonty| ant bytidbnaltd subseitatedatephehsil-

hen sof danirde MO I Hdat 0 HEFreFRE Y CRRRl L R8RSR Ot |

Accor di ngidtragempatemti®| quaternisgdinespealialdyy whshf benayde |1 Vd, | Ve and

a0l hy?%%c%;%ﬁ)ﬁm}*@ R G R ﬁiF*S?E‘j?éS‘r’@ieni < over

al koxycarB&an |meaRs Pk 2cpFEQRGt baser- sual| ageby A eyanidet reaction
step_t he Sovaixatdx YSedDan ey ahoae, 'énaeﬂﬂcadréguiﬁiKEZcaﬁébﬁhﬁﬁthy|
[err], for gé?ngg usj ng conpl ex hydrldes such as |ithiumal um ni um
hydride y group is etherified with a desired | ower al kanol

The conpounds that are obtainable in corres- pondi ng manner are then
dehydrogenated in the nanner described herei nafter. . 2-Lower al koxyet hyl

[err], 2-hydroxy- ethyl omand fornylnethyl [err] are finally
oxrdrsed in the desired na r tm fofrm[err], as indicated above. -
- (IVe)
H ./
/N\
. Bz Bz

the cyano. group is converted into Rg, for example.by
solvolysis to carboxy or lower alkoxycarbonyl and then
reduction to hydroxymethyl or lower alkoxyméthyl,
respectively, and the Bz groups are removed by hydro-
genolysis in the presence of a hydrogenation catalyst.
The compound obtained in this manner is then reacted
with a compound of the formula

44524

=C
Rq ~Hal

. in which Z{ represents opticnally
functionally modified oxo and Hal represents halogen,
and cyclisation to form corresponding compounds of the
formula X is carried out in the presence of a customary
cyclising agent, such as a mineral acid halide, for
example phosphorus oxychloride.

In a preferred embodiment of this process variant,
using corresponding starting materials of the formulae
IVd, IVe and Ry-C(=2Zj)-Hal, there are formed first of all,
without isolation of the intermediates, those compounds
of the formula X in which alk represents 1 2-ethylene and
Rﬂ R and Ph have the meanings indicated.



'56d|cano

The conpounds of the formula | are manufactured. preferably by

dehydr ogenating correspondi ng conpounds of the forrmula [err] (Xr)
in which al k" represents ethylene, with . the renoval of hydrogen and the -

- siqul taneous formation of .an addy4ignal bond, and, if desired, converting a
'coﬁ?ound obt ai nabl e according to the invention into a different conpound of

the forml g £ldd e dobhdEngOBBAKBINGL bEe chy Blldhabtdli n- abl e d

accordi ng to t e ention | 1(; a sal t gobt ai nabl e according to
t he pﬂ-@cé’%‘@-qlhtéik Hé?!?l’r’%%efé uAneshyigaef éFléuF‘Q Fegresendsa different

sal t. cyanofiéthiie shehysk Daeard | 0§ub§t§&ﬁ£éadcﬁbﬂbam6yin&@iiﬂr known per se,
especi aI |y at _el evat ure or. exarrpl e.n tenperature range of

e
from EoFHeCe haRakrI™ 1 oag%p#b‘f(?ﬁaaé ydregepat égp-?&a& USlym appr oxi mat el y
1000 to W@eﬁ@ﬁqedﬁidn a8dcnibag netgeliypdfeeenandghegent. As such

agents _there co o_con tion,, for | 58%? ation
cat al f °lfycfre ‘#%sﬁ'ﬁ)é g ugoﬁ?eﬁgﬁt ge 5‘?""% % "%gs‘[% sub- gr oup
VI, thleclfoasmﬂad |®Bdi um or pI atinum or salts thereof, such as rutheni um

Lri pheny! - ﬂlg%fcgﬁ' Qiéﬂ’?? éﬂftﬁﬁié' )é%%i-t‘iﬁb‘ %%'ér&#i@ ¥ supported on a

suitable carrier m _ni um oxrrde or silicon dioxide.

Ot her thehforandas i TR aghve sandeRy +6( =81 dnfied . 4hiexenare fommed,

p- bengagm &@&Eatﬁdﬁ @saemée;ﬁe&aaaha&esp f&ae»é@qw miaqwa;% 3-di chl or o-
enz%“ none, Or an; ragal nongs for exa

phena orRrmube XeineWbaghy Fno FERFESEST tlﬁ“SPsFE s are
sui t alallkosst ewl vVaad a_zgeeepble)sen@sem »2Rethlicire Of

ggegg&g,gggg%b' SSEELR" Shap Tha"130ed RIRBUASLIUNA Gl " "
is reduced to form 2-hydroxyethyl R2' for example using .
complex hydrides, such as J.J.f_:h:.um alum::.nj.um hydride, and _ \d
the hydroxy group is etherified with a desired lower
alkanol. The compounds that are cobtainable in corres—
ponding manner are then dehydrog_enated in the manner
- described heéreinafter. 2-Lower alkoxyethyl R2' 2-hydroxy-
ethyl formed therefrom and formylmethyl Rz are finally

oxidised in the desired manner to form R2. as indicated
above.

The compounds of the formula I are’ rranufaetured

prxeferably by dehydrogenating corresponding compounds
of the formula

U alk® (D) ,

in which alk” represents ethylene, with the removal ”_o.f_ :
hydrogen and the simultaneous formation of an additional
bond, and, if desired, converting a ‘compound obtainable
according to the invention i'nto'aL different compound of the
formula I or converting a free compound of the formula I obta:.n-
able according to the invent:.on ‘into a salt ora salt obta:.nable

according to the process -into the free compound of the formulaI
or into a different salt. '



ment of the dehydrogenation described above, this process is carried out at
el evated tenperature when using sel enium di oxi de as catal yst, and when
usi ng di phenyl - sel enium bis(trifluoroacetate) the dehydrogenation'is .-
effected at roomtenperature. The reaction is carried out in an inert,3§"
optionally high-boiling, solvent, Egch as an ether, for exanple diphenyl
ether, if necessary under pressure in a closed vessel and/ or under an
ivert gas, for_examl e nitrogen. The starting materials of the formula Xlin
whi ch al k" re & yarogeaatien ol e garEhedasut: a8 an@rBYeyskpewn: he

pfocedurgedesﬁwlﬁ%béﬁzéimyt&ﬁl@DéﬁﬂtéaatémﬁerﬁtﬁﬁhcOEBQSBﬁaﬂ 1en9g .
conpounds Tornul ae | Ié VI %ﬁ_x wherein alk is et h{l ene and alk' is
2-76- et h)"ln F FPTRERAFTE cﬁfb%%n%g ORKLECPH, REFMRSFIFURR TR ky| at ed

exhaustlw@bﬁoﬁimata&ynﬂan Ifeﬁpauﬂélhﬁlfﬂem appéokhﬁabem9 apofhe

°
g;:k?égng I n%b#‘te resuﬁ?ﬁggj%&frr%bu%g@ %#f?ﬁeg é?ﬁ!&ﬁ°9@83 f'ﬁé ggﬁo gr oup
can be s@geRtssedsmsuriyiagents therenceme nanher;:onemderai:mnnl,nforl ower

al koxycalghaimgdl éje'd%ﬁféé'éﬂ onpé%éél{rﬁggv' Bgr! gﬁa}ﬂ?ﬂé ug-gﬂgﬁg ferr],

hydr ogenol ysi's, reaction 1S ecte onpounds
there bell§MeRtfyd HﬁﬁﬁﬁrQW ek cthe nsubnagreorBn¥IIfit Bucheasi d of cyclising

?gentls ?ylaﬁﬁw o1 &&MP"&Q#Q&SC%g?éofpoaébﬂgaﬁoﬂ‘ﬁ@ﬁ@ﬁi?ﬁf- tlhe «
| whi oh CeRer Bt dderdhigr it ChRSroaPALY SFRLPPELEBRYL o | over
al koxycabedmg resigpdrtdd on assuﬁﬁahbd tarﬂﬁéﬁtaeﬁuheaérearhend derivatives
after the)SHRSAME U SHRIVEE OPE AL 0 a1 SSYLL ngtixg%etriehydrogenatlng

agents are, for example, quinones, such as p—benzoqulnones,

o for example tetrachloro-p-benzoquinone or 2,3-dichloxo-

s 5,6-dicyano-p—benzoquino;é, or énthraquinones, for example
phenanthrene:g,10-quinone. Preferred dehydrogenation
catalysts are suitable selenium derivatives, especially
selenium dioxide or diphenylselenium bis(acetate), and
also diphenylselenium oxide. 1In an advantageous embodi-
ment of the dehydrogenation described above, éhis process
is carried out at elevated'tgmperature when using
selenium dioxide as catalyst, and when using diphenyl-
selenium bis(trifluoroacetate) the dehydrogenation:is
effected at roém temperature. _

The reaction is carried out in an inert, optionally
high-boiling, solvent, such as'an ether, for example

U diphenyl ether, if hecessary under pressure, in a closed
vessel and/or under an inert gas, for example nitrogen.

The starting materials of the formula XI in which alk"
represents 1l,2-ethylene are manufactured analdgouslyiu:the
procedure describ__ed at the beginning starting from correspond-
ing compounds of formulae II, V, VIII or X wherein alk is
ethylene and alk' is 2-Zs-ethyl; For .example, compounds of
the formula IVd are alkylated exhaustively, for example
with benzyl halides, and the bond at the quaternary nitrogen



al kyl esters are advantageously hydrol ysed. A conpound of the fornula I
obt ai nabl e according to the invention can be converted into a different
conpgﬁad of the formula | in a manner known per se. |If the group [err}
.eont s free carboxy, this can be converted according to esterification
met hods known per se into correseﬁpdlngly esterified carboxy, for exanple
by reacting optionally reactive nodi fied carboxy or a salt thereof by

al coholysis with a desired al cohol, for exanple a reactive derivative

t her ecitom B8 oll.eatreddwﬁ.ithed'mdaaﬁemeoan. ayarlded K Ihathenrestbtdhgzo- | oner
al kane. Suitable reactive functional carboxy derivatives are, for exanple,:
anhy dciothpeunds raf UénmgfmuasIﬁahyuhedcyaOOpm y:an )baj anhydri des, for

exanplg C , for exanple
hyd?r(;c(t‘}lorl3’:*;;acwigb %y raz%ﬁcbg§tﬁﬁ§§go§%ﬁ?%&gcPﬁﬁi or mn h organlcnp
car boptic lewes, aﬁmeerbml hekagopgeéemed.f oﬁf’é'ﬁernmeétoa@ézg c acid.
React it diri«Al t'%féuﬁé By ﬁ{ré@égenén.?s:.fsor :emloe» 1P dFPetdd

phosphqr us, sul c c aci - ‘esters, for exanple
t%b a@?ﬁ EQF@F a Fﬂ‘cﬂcﬁhﬁfﬁaﬁyl5§ﬁ§ﬁhﬁF€-Gﬂl-lomer

o

| oner W:
al kyl folzpied earf&e:pymsatbaeaion eonaline.onls Owith phehiaidofl est ers, for

AT Sl ool SRt AW BRMLLRoRR] TS s phon e
The epoading atdmpourndsref thebbeymiadacIdr wbd chuleiad tdm:qs:téaence of a
B X NG G T ST
represents 1 ,2-ethylene and Rz prefe:ably rep:esents _
lower alkoxyoarbonylmethyl
If it is des;red to manufacture free ac;d derlvatzves _
- after the subsequent dehydrogenatlon. resulting lower : ;;
alkyl esters are advantageously hydrolysed, _ | '
A compound of the formula I obtainable aoooraing to
the invention can be coriverted into a dlfferent compound
of the formula I in a manner known g__ se. o
If the group R2 ‘contains free carhoxy._thzs can be
converted according to esterification methods known
per se into correspondzngly esterified carboxy, for
example by reacting optionally reactive modified ‘carboxy
or a salt thereof by alccholysis with a desired alcohol,
for example a reactive derivative thereof or an olefin
derived therefrom, or by alkylat;on with dlazo-lower
alkane. '
Suitable reactive'funofional carboxy'derivatives
are, for example, anhydrldes, there belng used as .
anhydrides especially mixed anhydrides, for example those
with inorganic acids, such as hydrohallc acids. for '
example hydrochloric acid, or hydrazoic or hydrocyanlc'
acids, or with organic carboxylic acids, such as lower
alkanoic acids, for example acetic acid.
Reactive derivatives of an alcohol are, for example,
carboxylic, phosphorous, sulphurous or carbonic acid




f of exanpl e protonic acids, such as hydrochloric, hydro- brom c, sulphuric,
phosphoric, boric, benzenesul phonic and/ dr toluenesul phonic acid, or Lews,
acids, such as boron trifluoride etherate. Customary water-binding .. :~ J?
condensation agents are, for exanple, carbodiim des sub- stituted by
hydrocarbon radicals, for exanple N 90 i et hyI - carbodiim de,

N, N - di cycl ohexyl carbodiim de or Nethyl -

( 3=di met hyl am nopr opyl ) - car bodi i m de. Condensat ion agents for the
esterificastensw £Arr eXamPe dSWETs AHANSCHTROXIING AGHE St FRiensat i on

agents, Sﬂfb-ﬁéwéi‘ohmﬁ%.@hb%imité olgjenawde Allylldulptiide air al kal i ne earth

nmet al hydrOX|des or cafbonates; ch as odi um pot.a S14hm Of fq? um

hydr oxi deP¥Focarbenate, oF Hﬂlﬁ‘&ﬁ‘ P 2Dy rtiary
organi c aakamplesahmo&idbr,l Mydzdeammes@pm;umcjlmd 'Iéml:easserl fi cat ionis

d I
gr \é?gf' :?)F = %g{}igﬁfmﬁ% aﬁ%&gﬁ?&?ﬁ?&r‘r’g& i necesés‘g%hl n the presence

of an ineac:.éoéseer,s.safhm aidﬂ‘kﬂge:mm ocar bons, for exanple
chl oroform or HRLOLAR L RIS cd 1 BoR) W'@aﬁﬁé@"%ﬂﬁo‘cur an or

di oxan. The reac%ﬁon W|t l'}fln can%e carrled out, for examle, in the

‘presence &n Sheapreisenss &Ifyﬁ conglensaiiane agenhi s X2 FIre c3REPI e boron
trifluori dgnsdgataRiem %sa@génﬁ.@rtzﬁ@r‘sﬁﬁ.@ 334 Lmesﬁlwoaaeanpsﬁs or,

PPN PO N 1 A A S T e SR
di ethyl efber examplier @rdt)dilmzf Lﬁcards Flsudtermrleydfoehlmiboxlyydro+eact ive
Functi onai: i qu)éuq. ura:i:[é V‘iﬁa @h&?xéow&igd ﬁéﬁ?eﬁegﬁfbﬁgﬂzc
and/or toluenesulphonic acid, or Lewis acids, such as
boron trifluoride etherate. Customary water-binding
&) condensation agents are, for example, cgrhpdiimides sub-
stituted by_hydrbcarhon radicals, for example N,N'-diethyl-
carbodiimide, N,N'-djcyclohexylcarbodiimide or N-ethyl-N'-
'(3—d1methylaminopropyl)-carbodzzm;de. cOndensation agents.
for the esterification with reactive esters are, for
example, basic condensation agents, such as inorganic
bases, for example alkali metal or alkaline earth metal
hydroxides or carbonaées. such as sodium, potassium or
calcium hydroxide or carbonate, or organic nitrogen bases,
for example tertiary organic amines, such as triethyl-
amine or pyridine. The estérification_is advantageously
carried out in an excess of the alcchol used. It is
preferably carried out in an anhydrous medium, if
' necessary in the presence of an inert solvent, such as
in halogenated hydrocarbons, for example chloroform or
chlorobenzene, or in ethers;'for'example tetrahydrofuran
or dioxan.
The reaction with an oiefin can be car:ied out,
for example, in the presence of an acidic catalyst, for
example a Lewis acid, for'exémple boron trifluoride, a
sulphonic acid, for example g—tolueneéulphonic acid, or,
especially, a basic catalyst, for example sodium or
potassium hydroxide, advantageously in an inert solvent,



am dated formby solvolysis with anmonia or a primary or secondary am ne,

It being possible also for hydroxyl; am nes or hydrazines to be used, the
sol vol §Ls being carried out in customary manner with dehydration, option-
—ally i he presence of a condensafj an agent. There are used as

" condensation agents preferably bases, for exanple inorganic bases, such as
al kali nmetal hydroxides, for exanple sodium or potaSS|un1hydrOX|de -’
or gani cSuchrageanbetber.sfor example diwthyl dtherxamptetpy+idine,
trlbuty*%g} g? LN di net hyl aniline, or t etrahal osi |l anes, such as
tetrachlorosilane. Further, conpounds of the fornula I obtalnable accord-
ing to the iFushbesmore,wiree carioxb amireretie  fureticonabxy as

Subst i t #gRboxf28ePevhEaeas ko et b dME P Inid Ya NBEIEEegf O exanpl e by

reaction with a corresponding _al cohol, %h a nmetal salt thereof, 'such as an
al kal i ¥Bipted| £orm Py SivPd YSie W’Hﬁﬂ&%l%rﬁ’%’dﬁwl?rnecessary
in the sﬁesﬁageyoémmneatahybb;nbogd@gﬂnﬂéagngargﬁm) ych as an al kal i

nmet al xid de_or _al at or_,exa otas |un1hydrOX|de

sodi um %’rpﬁr'rg%s srsgg%lﬁﬁ'ﬁ‘gﬁﬁo%"dg’e e‘eii s tThH & ‘f ?%Js“% mneral acid,
for exaopateied| putrin eu:ﬁpmphqsmhmner:mmth<ﬂehmdratibmW|opatod- or an
organic n ho | such as

p- ?ol ue?fﬂﬁlﬁloi:lﬁ %ﬁaékgcszle 8[aE ?Z?F%n?écﬁ%%dc %rtwmf#eg%e converted
into tnésweesm%égysgtéep agests prefenelin hrseesster ¢xamplanpl e by

hydr ol yehérgani&chaseseneach a3 GANHIMS metHICNRy &L ddl 0 £gpsi deration as
catal ysts fera 8 ases, for .exanple alkali "netal hydrOX|des such as
sodlun1%¥aékfés§? ﬁ&ﬂyﬂ?o?P&éssEyﬁbPWH raxidg o BEFIRIC R FRIPBr e be

conver tissises| osaehbasy tertcuamineisy, BoYexarigle PPdingy sol vol ysis,

Opt'OnaérfbugyiQﬁageeggnﬁed;methylanzlzne, or tetrahalo51lanes. .
such as tetrachlorosilane. . . _ . '

Further, oompounds of the fofmula I obtainable accord-
ing to the invention in whzch R2 conta;ns esterified .
carboxy as- substituent, can be transesterzfied 1n custom-
‘ary manner, for example hy reaction with a corresponding
alcohol or a metal salt thereof. ‘such as an alkali metal
salt, for example the sodium or potassium salt, if
necessary in the presence of_a catalyst} for example a
strong base, such as an alkali metal hydroxide, amide
or alcocholate, for example potassium hydroxide, sodium
amide or sodium.methoxide,'or a strong acid, such as a
mineral acid, for example sulphuric acid, phosphoric acid
or hydrochloric acid, or an organic sulphonic acid, for
example an. aromatio sulphonlc ‘acid, such as p—toluenesul—
phonic acid. _ :
Esterified carboxy can furthermore be converted into

;he free oarboxyigroup according to known processes, for
example by hydrolysis in the presence of a catalyst.
There come into con51deratlon as catalysts preferably
bases, for example alkali metal hydroxides, such as
sodium or potassium hydroxlde. Esterified carboxy may
furthermore be converted lnto carboxy in customary manner,
for example by solvolysis, optionally in the presence of




-32 a catalyst, for exanple an acidic or basic agent, or into am dat ed
carboxy by ammonolysis or am nolysis wth.amonia or with a primry or
secondary amne. There are used as bases, for exanple, alkali metal ..
hydr oxi des, such as sodi um or potassium hydroxides, and as acids, for, 40
exanpl e, mineral acids, such as sul phuric acid, phosphoric acid or
hydrochl oric acid. Likew se, in co unds of the formula | obtainable
aceording to the invention in which the group [err] contains an am dated

carboxy substituent, if is possjble according to nethods known per se to

cl eave th@aﬁﬁqﬁiﬁﬁﬁwiéﬁﬁi?ﬁ%ﬁ?tﬁwﬁ%rﬁc%ﬂbcc FoBaBLE aEeBtsr©F car boxy.

Thi s oper diriten dni dstad &.Ehﬂbtltxy by lhamﬁdsk | ﬁawsﬁsﬁérataﬁ?hﬁlgsis, g%hexarml e a
base, suc s an alkali ,netal_or_alkaline earth netal hy xi de or
carbonategﬁaﬂnﬁﬁwx I%?E&xﬁLﬁﬁlTﬁﬁ%§%¥uﬁ?ﬁ?n93F¥iﬁﬂ*ﬁ?dro&gﬂégor car bonat e,
or an aci dresmsedias bases al faxci example pxabkakihmdtat hhpdroxided,

contai ns. Sectt o sRUGSE U poeddiuh nydfoliUR, Nnd ab BsifRT o,
ami dat ed é&mm@p,mirzﬁr@i@@@s bysechtasesylpbhybeyacids, .
advant agePspHRE ) KX r HydiBRISr e 40idM "E1RERIEL]I 8g al | east one
hydrogen atom opjionally in t'he presence of _a catalyst. There are used as
cat al yst s,CW"égiﬂTﬁfg,ﬂ{&i%%ﬁm%ﬂ APhpiReBle araerding tRakbre
hydr ochl otinverstuilom in aniclp helse hrdsp R dcoﬁﬁairagiieag §iidshtaﬁ§da|r kﬁl I Rzrreg ?l
Yo S bedil L AR £, PP SN YR a B Lot ReHoat?
convert ed knomm @enerse ital akedno ythé cambdenpdrd bandushoseegneektol ysis with
an al coholerjeh ddis, Gl efed AdbiShy. TEnEd! Shyskisgicdsdr e Or
exanpl e, acidic catalysts, suc
carried out '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 carbonate, or an acid, such as
a mineral acid, for example hydrochloric acid, sulphuric
‘acid or phosphoric acid. ' '
If the group R2 of the formula I contains an

esterified carboxy group, this_can be converted into an
amidated carboxy group, for example by customary solvoly-
sis, advantagecusly by an'excess of ammonia or an amine
containing at least one hydrogen atom, optionally in the
preéence'of a catalyst. There are used as catalysts,
for example, acids, such as mineral acids, for example
hydrochloric, sulphuric dr phosphoric acid, or bases,
kg; such as alkali metal hydroxides, for example sodium

or potéssium hydroxide. 3 , .

If the group Rz of the formula I contains as sub-

stituent amidated carboxy, this can be converted into

esterified carboxy, for example by customary solvolysis

with an alcohol in the presence of a catalyst. The

catalysts used are, for example, acidic catalysts, such

as mineral acids, for example phosphoric acid, hydro-

chloric acid or sulphuric acid.

If the substituent Ry of the formula I is sub-

stituted by lower alkylthio, this can be oxidised in



as mneral acids, for exanple phosphoric acid, hydro- chloric acid or

sul phuri¢ acid. If the substituent [err] of the formula | is sub- stituted
by | ower“4all kylthio, this can be oxidised in -33- custonmary manner to
‘form.correspondi ng | ower al kane- sul phinyl or |ower al kanesul phonyl. There

. conme into consideration as suitabl3 exi dising agents for the oxidation to

t he sul phoxi de stage, for exanple, inorganic peracids, such as peracids ofg
m neral acids. for exanple periodic acid or, persul phurjc acid, organic

per aci (BUSEPMATYsMIDREELHES FOrmy QRFBASRONGLNE (LaWeh ot kareTds, for exanpl e

per f or N1 pREAPEELEC Lovek’ hiRatRAAFHIHYL LPErdFe domé into _ _
p-tol uene erau 1ghonl c acid, .or.m xtuyres ,of h%/é:l%?\?en%%fr%l de and acids, for
exanpl CANFLILEREIGR AGISYGE S S rT d=®requent |y, the

O)r(\i d?g i?)beiastﬁzcﬁrtgdthut 'shﬂ.phb&l' o ijdee S R | Offcati doedahysl satia:lwsgsni?lnd there
shou e_nmention s_cata Sy _SUJ e ac . sluC Lonal |y

subst i tREEECE ?bo%}f:ﬁc a%c%&#%%g’s e%éa%%l%elg%%ﬁ%l%# Pfrﬂ?f %Q%i'égﬁcet I c acid,

or trarperiodigeacidonrdpersulphuricmdaist, cirganie pera¢idab- group VI,

for ex nagi ; !%ngari B Opdade. s The.pxidation is

carri eﬁ%ﬁ %%dg{rh#ng}’, eggn Jit1ons, ci%?rfﬁ%%%ﬁ%e%%?ﬁ%és of

appr oxi ¥@X ceyample] PesToppics Pexacelia  |trifluoreprEaertie: t he sul phone
stage CgdrBéf2oD8 62 pled1fidheperaUIptidiiy L IR e 'mikehPgs JoRi L rogen
tetroxide ,as catal yst=in the presence, of oxygen .at | pw tenperatures, as can

t .
al so t HeYdrPger BRFEXifs,ape Acddmdcn ® 3 JAPshRYe aPkanesul phonyl ,

except hydrogenapbkyoikhdeowiths iaretdgedeid. used in excess. Conpounds of the
formula 1 i npphiGhnkh ) SRS §WiHation is carried out in the

presence of suitable catalysts, and there should be
mentioned as catalysts suitable acids, such as optionélly | .
substituted carboxylic acids, for example acetic or tri-
fluoroacetic acid, or transition metal oxides, Such as |
oxides of elements of sub=group VII, for example vénadium,
molybdenum or tungsten oxide. The oxidation is carried
out under mild conditions, for example. at temperatures'of
apprcximately.-50°'to approximately +100°C. |

The oxidation to the sulphone stage can also be
carried out in corresponding manner, usiﬁg dinitrogen
tetroxide as catalyst in the presence of oxygen at low .
temperatures, as can also the direct oxidation of the
.lower alkylthio to lower alkanesulphonyl, except that
usually the oxidising agent is used’in'éxcess. - _ B

Compounds of the formula I in which R, represents = W
an aromatic radical substituted by lower alkylsulphinyl
or lower alkylsulphonyl can be reduced according to
methods known pexr se to the corresponding lower alkylthio
compounds, and, starting from lower alkaﬁesulphonyl
derivatives, also to lower alkanesulphinyl. A suitable
reducing agent is,'for'example. catal?tically activated
hydrogen, there being used ncble metals or oxides, such
as palladium, platinum or rhodium or their oxides,
optionally supported on a suitable Ca:rier) such as
active carbon or barium sulphate. There also come into



an aromatic radi cal substituted by |ower alkylsul phinyl or |ower

al kyl sul phonyl can-be reduced according to nmethods known per se to.the :
correspondi ng | ower al kylthio conpounds, and, starting from | ower T
al kanesul phonyl derivatives, also to |ower-al kanesul phinyl. A suitable
- reducing agent is, for exanple, catalytically activated hydrogen, there42
bei ng used noble netals or oxides. 34ch as palladium platinumor rhodium
okt hei r oxides, optionally supported on a suitable carrier, such as active
carbon or barium sul phate. There al so cone into -34- consideration

reduci ng &?h?ﬁidé_ﬁ?i:ﬂ@ﬁ, r?aabiag ing!t@ll ?cradiaadal(,l Is()jucrc@a{)aﬁ(ﬁ()n)t, ten(111)
manganese ani.y vanadi_u 10l :hdenund,l. or tungsten
congounds,e é&?%géncﬁggFagg?'s éﬁggggﬁyﬂﬁgaénﬁg%aﬁﬁ_ Qf#&ﬁrogen gronide or
Ihy d L ogen vanadiumb¥a) i, deelybdehusms l:I)ddtr)p loax _tuﬂ_gﬂtdqlcr_rlibﬁe gon_fppurei:mg | e
Ithium 3 , u Ry ride,
phosphorﬁﬂé%g%‘)t9 %ﬁn@ég‘r‘g%%ﬁ ggggh?gpﬁﬁ%é%gd?é‘g’?}ﬁ%' %&%Ap}%osphorus

tri chl or i reompdesprohvdregenr spddde physsides mahh@s qample phosphorus
et asUl P B e L s, hi o
gginfjg,susf)ﬁilﬁ famy ﬁ%ﬁﬁxgisﬁrgﬁi and: £ 3bgEYARiR & é’r’g&ﬁﬁl IRhOFRRAZ US| ¢ hi oni t e
or sul phuedmpyandscospthxes, phusbharua) haldides pyfdxliexadnplleohur di oxi de
manner kroRaepapPle” Erapni i a8, BReARnRERe i A TR such
as a ni nepahtachiorédeackapbpspborasacpychdoxildenl iphosphinies, sol ution.
Do deteg e SRk PHBR ALY o G Hahsdiifn
pyridine, or sulphur compounds, such as mercaptans, thio -
acids, such as thiophosphoric acids or dithibcarboxyli;
LJ- acids, dithionite or sulphur/oxygentqomplexes, such as
an iodine/pyridine/sulphur dioxide complex.
Resulting salts can be converted into the free
compounds in a manner known per se, for example by'
treatment with an acidic reagent; such as a mineral acid,
or a base, for example an alkali hydroxide solution.
Depending upon the starting materials and methods
chosen, the novel compounds may be in the form of one
of the possible isomers or'hixtures thereof, for example,
depending on the number of asymmetrical carbon atoms,
in the form of pure optical isomers,'such as antipodes,
or in the form of mixtures of isomers, such as racemates,
mixtures of diastereocisomers or mixtures of racemates.
Resulting mixtures of diastereoisomers and mixtures
of racemates can be separated on the.basis'of the physico-
chemical differences between the constituents, in known
manner, into the pure isomers, diastereociscmers or _
racemates, for example by chromatography and/or fractional
crystallisation. ' ' '

Resulting racemates can furthermore be resoivgd into
the optical antipodes by known methods, for example by
recrystallisation from an optically active solvent, with
the aid of micro-organisms or by reacting an acidic end



of- the possible isoners or m xtures thereof, for exanple, depending on the
nunber of asynmetrical carbon atons, in the formof pure optical isaoners,
~such/as antipodes, or in the formof mixtures of isonmers, such as’ -
“‘racemates, mixtures of diastereoi sogmges_or mixtures of racemates. Resulting
m xtures of diastereoisoners and m xtldres of racemates can be separated on
t he. basis of the physico- chenical differences between the constituents, idt
known Pict tipientae eﬁﬁscam?%&n%aﬁa%emo&ﬁ danggmates, for

exanpl & by chromato of fractional crystallisation. Resulting
r acemat QLF?‘H%H'I% écbgvré‘éél ?S&aF#tt&ané Sadds aR%HRRL by known

WEE EO?E&R faélsfmmerbyfoecwahpubl onl ithe tﬁ:rm sala:ﬂ)Fﬁhfi& Idﬁ.ﬁé&éﬁ: sgISVent,
Wi e aid, o croz;orga reactin aci |a - 35-

pr oductSAFHRELHE ?fc%?ﬁ% gb?l éaﬁggéepﬁéPWe éﬁf%hﬁeracenlc
aci-d, aimtixspdestcay béefraé&shybthenadtumnthﬁssumtahlefaqemmﬁnple on the
baS|s I h s, from
ohon CHEtR o Ehia ey STlna plRL) Wb TSe WE Rl BHARUSOTELS.

Advantagﬂﬁhstqd-the nore active of the two antipodes is isolated. The

conpounds, 'ﬁ?é”:?érg_ﬂoﬁﬂ br §ﬁ&§.§diﬁ§ntﬁ%g?_.or QY 2l J.Irggl’feformof their

hydr at es, i nclu sol vent s “use e ‘crystal]isation. As a

resul t Rt Q#@@I%Be@%lﬁ?%n?ﬁl gh Séf-’v@é’ﬁrﬁ"?@%o% ingiietherfree form
and i n gdprdEs wéed NEbE anéta beaglahgkgug,and herei nafter the free

conmpounds or, their under st .mean optionglly also the
correspondlﬂﬁ?sﬁlf?sgigf?g g%ﬁ gﬁﬁ&s eié%&@ﬁsﬁlpi%etd% o the |
novel compounds in free form_andiln_the form of their
salts, hereinbefore and hereinafter the free compounds
or their salts shall be understood to mean optionally

also the correspondlng salts or free compounds, respect- o/
ively, where appropr;ate with regard to meaning and

purpose. -

- The invent;on relates also to those embodiments of
the process aooordlng to which compounds obtainable as
intermediates at any stage of the process are used as
startzng'materials and the remaining steps are carried
out or a starting material is used in the form of a
salt or, eapeoially. is formed under the reaction
conditions. | | _

In the process of the present invention it is
preferable to use those starting materials which result
in the compounds described at the beginning as being
especially valuable. The present invention relates also
to novel starting'materials and to processes for their
manufacture. | | :

The pharmaceutloal preparat;ons accordzng to the
invention, wh;ch conta;n oompounds of the formula I or
pharmaceutioally acceptable salts thereof, are for.
enteral, such as oral or rectal, and parenteral admini-
stration and also for topical application to (a) warm
blooded anlmal(s) and contain the pharmacologlcal active
zngredlent alone or together with a pharmaceut;cally



ively, where appropriate with regard to nmeani ng and purpose. The invention
relates also to those enbodi nents of the:process according to which R
conpounds obtai nabl e as internediates at any stage of the process are’ USeq
as starting materials and the renalnlng steps are carried out or a starting
material is used in the formof a salt or, especially, is forned under the
reaction conditions. In the process36f= the present invention it is
preferable to use those starting. naterlals whi ch result in the conpounds

descri bed at the beginning as bein ec val uabl e, The _present
vent | oRGEERREL e AT Aoy e S0 #A08 ft ERARCEANE LOSBRALESES f or

their Wﬁfaé‘piéi{dsvm Q:n%F&pémsttgfwa:xa&hp?bdédoaamamordgagahd t he |

i nventi on, i.ch cont ai oun e fo [ ca

accept ablREyiduah sRdit éﬂ?eﬁg ﬁgﬁdagkoggpggﬁs?ggﬁgph and¥
parent er @in 3WPmMEL ﬁs@sx on:harmlsaimatédrapppoxamaappaacayu doseo (a) warm

bl ooded ani nal and_¢o ogl.cgl di ent al '
o ot i e e hf W4 Tl leEAREGhoLCR WAERLETHHIET! O 3 O0E
of the acriimal rvpighimg Waﬁelheﬁpkgl ég Gbon&r BPbro3@8d™ghi mal , age
and | ndl deblale LA 19 a1 @f&e&”mé@@ SBYE2d10bqRd! Bartaall QBSelsn nor mal

cases, pr oxi mat e dose in t e Case of, ora|

admi ni st ratioifthe RE rﬂbﬁmﬂeﬁuﬁhi’ | PREPAKRREORSp FORERINel FOF5 kg i s
?’Egu;osgléx%ymcéﬁﬂal gfmti?g%w geﬂt tﬂlat ap?eb&g.gdat qalslpfea,t ol doses.
appr oxi m# %P%EP,thF%$p$ ﬂﬁ?@?ﬁeiﬁ g@ & % appreid ately 'k,
of active ingredient. 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, and
also ampoules. These are manufactured in a manner known
per se, for example by means of conventional mixing,
granulating, confectioning, dissolving or lyophilising
processes. For example, pharmaceutlcal preparations for
oral use can be obtained by combining the active ingred-
ient with solid carriers, optionally granulating a '
resulting mixture and processing the mixture or granulate,
if desired or necessary after the addition of suitable
adjuncts, to form tablets or d:agéa cores.
Suitable carriers are especzally fillers, such as
sugar, for example: lactose, sacoharose, mannitol or
. sorbitol, cellulose preparations and/or calolum.phos-
1% phates, for.example tricalcium phosphate or calc;um '
biphosphate, also binders, such as starch pastes us;ng,
‘for example, maize, wheat, rice or potato starch, gelatine,
tragacanth, methylcellulose and/of polyvinylpyrrolidone,
and/or, if desired, disintegrators, such as the above- '
mentioned starches, also carboxymethyl staxrch, cross-
linked polyvinylpyrrolidone, agar, alginic acid or a
salt thereof, such as sodium alginate. Adjuncts are
especially flow-regulating agents and lubricants, for
example silica, tale, stearic.acid or salts thereof, such
as magnesium stearate or calcium stearate, and/or poly-



preferably fromapproximately 20 % to approximately 60 % of active

I ngr-edi ent. Pharmaceutical preparations according to the invention for
.entergtyor parenteral admnistration are, for exanple, those in dosage unit
f orns, such as dragees, tablets, 3Tapsul es or suppositories, and al so

’ anpoules These are manufactured in a manner known per se, for exanple by
means of conventional m xing, granulating, confectioning, dissolving or
IyopMIethytﬁmeogbseek, Fbrageenpbees pirer parenideshiwighe prridtakkes for ora

use carn, b e Pl id

carri ers ﬁ?‘# %’/ %f%nﬁ?at?ﬂg‘lggr gg& t\é%depng{?te raeé anif\gjrocesm ng the -
m xt ur é:hgrgrmmeseﬂf dmsercalda.n affacersugar fRliutionsf

sui t ablvﬂ'f Scoﬁeaiﬁraa:ﬁaakab&cor t@i&%&%ﬁ%ﬂwﬁlﬁa&% [iers are
especi a flllers such ar, for exaqg to , sacchar ose,
nanm1x£°£&e§kY%ﬁ¥%lg 1yee uFB °5r§ﬁ§ QU phos- phat es,

for hexasm%&idsnsai:?l sﬁiﬁabaahatgan&ccabwenﬂe rdmsmatemt wi:stmzbas\fle: s,

such as_s ast es e, otato

st arch, &aéﬁrr'n t?’éﬁg gﬁn ﬁgt ng’hqﬁ 0 @%’ r#nr:aeps&l%ﬁ%h%otp?/ﬁ ol i done,
and/ongaSthcljuﬂeedyssnlugiansref sudltakle loceldhdose marapareed st ar ches,
al so cyl e k a :

2 oo SO TR b ragley R Vuad Rl e e
especi aneighyleea-l%qset Phghaééﬁﬁs aRyeisu i mn%rcmdwed@d. ca, talc,

steari GQctre OEaEEeE§ 5938?.99 eeS EBQt&%g@g'ﬁ% le@&aiﬂ;ﬂf& E’E&r or calcium

stearate and/or et hyl ené col cores are provided
with sitdent €+‘H€SPFFHPSSFe°5p¥-P atesd %ﬁ

t here bﬁﬁrﬁbtﬁﬁ@ 1ngfealahta, concentrated sugar solutlons

Further pharmaceutzcal preparations for oral
admlnlstratlon are dry=-filled capsules consisting of \J
gelat1ne_and also soft, sealed capsules consisting of’
gelatine and e.plestieisef, such as glycerine or sorbitol.
The dryefilled caPSulee may contain the active-ingredient
in the form of a granulate, for example in admixture with
fillers, such as lactose, binders, such as starches,
and/or glidants.:sﬁch'as talec or magnesium stearate, and
optionally stabilisers,. In soft capsules, the active:
ingredient is preferahly disselved or suspended in
suitable liquids, such as fatty oils, paraffin oil or
liquid polyethylene glycols, it being possible also to
add stabilisers.

As rectally admin;strable pharmaceutlcal preparations
there come into consideration, for example, suppositories
which consist of e combination of the active ingredient
with a supposxtory base. Suitable suppository bases are,
for example. natural or synthetlc triglycerides, paraffln
hydrocarbons, polyethylene glycols and higher alkanols.

It is also_pessihle to use gelatine rectal capsules which
contain a combination of the active ingredient with a
base materialj; aszbase mete:ials there come into con-
sideration, for example, liquid triglycerides, poly-
ethylene glycols and paraffin hydrocarbons.

®%c juices,



whi ch may contain gum arabic, talc, polyvinyl pyrrolidone, polyethylene 46
glycol and[or titanium dioxide, |acquer solutions in suitable organic.

sol vents or solvent mxtures or, for the production of coatings that are -
résistant to gastric juices, soI utions of suitable cellul ose prepara-
tions, such as acetylcellulose pht hal ate or hydroxypropyl - nethyl cel | ul ose
pht—.hal ate. Dyes or pignments can=b&8added to the tablets or dr agee
céatings, for exarrpl e for identification purposes or to indicate different
doses of activ Further. pharnmaceuti cal rations for oral
admi ni strati onﬁﬁPg gh' %Pé'&aé’g & sp@tﬁ?ﬁ%ﬁq%g aéﬁ“’dg‘? h5 3 PER so
soft, seaaqdeoasssbéutu.onm ofi ag abtg.aieatmngreﬂuhra: dimstatez-esolubld as

0l yoer | neeQmsOFBL! glamli di Yl dicaial G R G Bl s el 98

|ngred|en 't efo r exangl e in a ure
fillers, thehaqta-mcwge'edben&er§uch1@t$ apmgmnamﬂlw inpjettion such

as talc o S t I

capsul es, éuﬁggggti?gg] i Eﬁraggl gr?tﬁﬂ s prefer abéla\m% ssédﬁlo%rc s%bs%gén%tesd in
sui tabl e ?Fqﬁﬂ%‘:lgﬁchsé@ f 38t Fadtys 0idd.a 1?1 oX%ImRie |3eRARe il et ene
gl ycol' s, syntRéetfcpgatty! acads eslter@qd xRNl etifyY S1edde or

adm ni str ble har ngceut i cal rations .t here cone Jjnto consideratjon,
for exanptELSLURRELRRRY | BE ARRERNEe JRISCIOR THRRIEITRS THoE (PBeaie
i ngr edi enSuhstanaesuwhdsht dnprease. tﬁa t\ﬂlscbalmosﬁdmrgxé:m sodiurh or
exanpl e, E?!‘;m r| e bons, .
pol yet hyl ggn%ﬂg 8?’:3?%%%&;;‘%%;? ‘al t q‘ %ﬂ s alés%&ﬁg%g é't 0 use
gel atine qap'emna&&wsulaégommmmaz a corrbl nation of the active

i ngredient W tina Qaég g_ I;:ba ﬁ@?ﬁ 3; tf:_‘(_gg into con-
sideration, for e§a mga ﬁ °tnr| gl yceri des, }T%y et%l ene gI ycols and
par affin w;,gpggatbgﬁg for tcp:.cal use especially creams. ointme

pastes, foams. tinctures and solutions that contain from
approximately 0.5 % to approx:.mately 20 % of active
ingredient. :

Creams are Oil-in-water emulsions that contain more
than 50 % of water; As oily base there are used especially
fatty alcohols, for example lauryl, cetyl or stearyl
alcohol, fatty acids, for example palmitic or stearic acid,
liquid to solid waxes, for example isopropyl myristate,
wool wax or beeswax, and/or hydrocarbons, for example
petroleum jelly (petrolatum) or paraffin oil. As
emulsifiers there come iatq.consideration surface~active

- substances having predominantly hydrophilic properties,

- such as corresponding non-iocnic emulsifiers, for example

U/ fatty acid esters of polyalcohbls. or ethylene oxide

adducts thereof, such as polyglycerine fatty acid esters
or polyoxyethylene sorbltan fatty acid esters (Tweens)(gTH)
also polyoxyethylene fatty alcohol ethers or polyoxy-
ethylene fatty acid esters, or corresponding ionic
emulsifiers, such as alkali metal salts of fatty alcohol
sulphates, for example sodium lauryl sulphate, sodium
cetyl sulphate or sodium steary;_sulphate, which are
customarily used in the presénce of :fatty alcchols, for
example cetyl alcohol or stearyl alcohol. Additives to
the aqueous phase are, inter alia. agents that reduce the



- 38 - Especially suitable for parenteral adm nistration are agueous
sol.utions of an active ingredient in water-soluble form for exanple a
maﬂ??-soluble salt, al so suspensions of the active ingredient, such as
‘corresponding oily injection suspensions, there being used suitable

“l'i pophilic solvents or vehicles;” SdcIT as fatty oils, for exanple sesane
oil, or synthetic fatty acid esters, for exanple ethyl ol eate or -

triglycerides, o aguggus _injecti suspensi ons .t hat contain substances

whi ch’ i %%ge°?ﬁe°giggﬁsFF§, (Sr%n a qgé;ﬁﬁqﬂﬁ t hyl cel I ul ose,

sor bi t cducindasrglipeerine , asdrbifoilonpidopylamo gliyadnl i amdSor There cone into
consid ' a I C =10 I, L 1sg,. especial ly

cr eam%ﬁ%?ﬁheﬁﬁgggpégggggf o%%ss% %%%%%'s%@%gt *tontain from
appr oxi mat el §intenssoanpprekertin-pil) epudisians thatgentain uwr eans are
Ol l-1 n-48tPo LIUbikOBFerBRhpigNicdoh WkolaR LYo s As ol Iy base
there are used especTall atfy alcohol's, for exanple lauryl, cetyl or

st ear y| 3RPERYPatedyt §0,%8i 19 Watedy S aTunayd tR_l'baﬁﬂsst A ikaktyd, |liquid

t Od/SO| i%ha@éeshei-ercemarmheoi oRsiiddr atilors isligec aly £5- beeswax,
an or

andlor, Jychoser D8s oSk Ska et RN i dbel ol r parat (10,
havi ng aed oparaffinshydhdphi,| in prdesr ticedmprosre ache ovatespeondi ng
oyl orcEndiifa kabBER ey, [ brabRTyl Ut GENTe BBl To et o or
pol yoxyeempdends s osuchanst fatEyaalechals o Raters (Hgeofl so
POl Y oxyE Y £p1 8! Ede9h cAIRLRBINGLS WRlo1 Y0 A cdHidls N0 TabdY ac!
esters, or correspondihg ronic emulsifiers, such as alkalil netal salts of
fatty #®holEmulsifiers are corresponding lipophilic substances,

such as sorbitan fattyracid“esters (SpanSéfTEQr examplé' . »
sorbitan oleate and/or sorbitan isostearate. Additives
to the aqueous phase are, inter alia; humectants, such
as polyalcohols. for example glycerine, propylene glyéol{
sorbitol and/or polyethylene glycol, and also preservatives;
perfumes etc.. :

Fatty ointments are anhydrous and contain as base
especially hydrocarbons, for example paraffin, petroleum
jelly and/or licquid paraffins, and also'natu:al or
partially synthetic fats, for example coconut fatty acid
triglyceride, or preferably hardened oils, for example
hydrogenated ground.nut oil or castor oil, and also
fatty acid partial esters of glycerine, for example _ ,
glycerine mono- and di-stearate, and also, for example, i;;
the fatty alcohols, which increase the water-absorbing
capacity, emulsifiers and/or additives mentioned in
connection with the ointments. _ |

Pastes are creams and ointments containing powder _
ingredients that absorb secretions, such as metal oxides,'_
for example titanium oxide or zinc oxide, also talc and/or
aluminium silicates, the purpose of which is to bind any S
moisture or secretions present. = ' i - |

Foams are administered from pressurised containers
and are liquid oil-in-water emulsions in aerosol form,




sul phates, for exanple sodiumlauryl sul phate, sodium cetyl sul phate. or
sodium stearyl sul phate, which are customarily used in the presence of: _
fatty al cohols, for exanple cetyl alcohol or stearyl alcohol. Additives.to
t he agueous phase are, inter alia, agents t-hat reduce the -39- drying
out of the creans, for exanple polyal cohols, such as glycerine, sorbitol4§
propyl ene gl ycol and/or pol yet hyl gnggglycol s, also preservatives, perfunes
ebe.. Ontnents are water-in-oil enu?sions that contain up to 70 % but
preferably from approxi mately 20 %to approximately 50 % of water or
aqueous ﬂta%%;%naéédf afoaaﬁﬁanéheéﬂcnoaa cnn.aremabder-abm especial ly

hydr o- car_hons, exa el araffin o ard
par af fi n& ]W‘ﬂ%sh' ’g'FPJf% ig #595" g&.égf:gfne% PREi ﬁ gg%é‘;it f&
prefer abl%mﬁm&rmﬁaﬁée hgﬂngxysedrrpsupd’speiaahtas fipmytéwecohol s or

o ey ipads, EREER, ffohbbay L88E AL yRRReRERNE a0

sor bi t an dxanylecparatfinsolbpafisptyRabpohod sex £03 exsgpdie setdlleat e and/ or
sor bi tan Afé&‘ﬁ ) 2E &t YL\ ?i&VE?tEQFt hgozdugambiaNasepcpyl nter alia,

hunect ant’s, as po coho or exanpl e gl.yger,l ne, | ene gl ycol,
sor bi t ol W%ﬁaﬁ%b yan: PEn@tbﬁchPxeénd G“ﬁ%ﬁlés"'é"\% \’ﬁ‘f‘%rf umes etc.
fFatty oi ralferﬁ&ﬁgr eiﬁeéi‘déﬂﬂa aﬁﬂx&ﬁ&b&' éb/fathlla’&‘ée emﬂeﬁ.l?ldrss hydrgcalr bons,
© for exanp e ara o eu or_li r and al so

nat ur al ‘3|BF‘P H]VEF ¥‘F‘33‘ 3‘%&?@3 Lﬁ%gfﬂa{%y aci d

trigl ycerpdbjoﬁyeﬂnyienebbprbateanfatam apifdalesa:ea:rqol(a'wgensigenat ed ground
nut oil of &aéﬁgéeOﬁLVLﬁadp§e§8m3ﬁ55¥1§pEQﬁ@ﬂﬂific‘ﬁyaaeiéﬁeé”ycer'ne for

example: such as sorbitan fatty acid esters (Spans). In addition,
there may be used customary additzves. such as preserva-
k)- tlves etc..

‘Pinctures and solutions generally have an agqueous
ethanolic base to which there are added, inter alia,
polyalcohols, for example glycerine, glycols, and/or
polyethylene glycol, as humectants for reducing
evaporation, and fat-restoring substances, such as fatty
acid esters with lower pelyethylene'glycols.-that is to
say lipophilic substances that are soluble in the

~ agueous mixture, to replace the fatty substances that are
taken from the skin by the ethanol, and, if necessary, .
other adjuncts and additives.

The pharmaceutzcal preparations for toplcal applzca-
tion are manufactured in a manner known per se, for
example by dissolving or suspending the active ingredient
in the base or, if neceseary. in a part thereof. When
processing the active ingredient in ‘the form of a
solution, it is usually dissolved in one of the two
phases before emulsification; when processing the active
ingredient in the form of a suspension, it is mixed with
a part of the base after emulsification and then added
to the remainder of the formulation.

The present invention relates also to the use of
compounds of the formula I and salts of such compounds



gl ycerine nono- and di-stearate, and al so, for exanple, the fatty al cohols,
whi ch iqﬁrease t he wat er-absorbing capacity, emulsifiers and/or additives
.nmentio in-connection with the oi ntnents. Pastes are creams and oi rit ments
cont ai ni ng powder ingredients that absorb secretions, such as netal oxides,
~for exanple titaniumoxide or zigq axide, also talc and/or alumnium
silicates, the purpose of which is to bind any noisture or secretions
present. Foans are adm nistered from pressurised containers and are l'i qui d

oi | -i n-WaPrigesal 6. poemi Agapirepelrties] prefe&%bl |fpengied hydrocarbons,
such as chlorofluo o- | r al kanes, for .e chlorodlfluoronethane and
£hammat HIP

di chl or'tFeaement| of, o8 B8Py eFPEF MTs. For the oily phase
there aﬁ&mddz.sdsfdersl of, th;du:heaniams: thave eesmEeialyffin oil, fatty
al cohol for exaggrg ﬁgtyl al cohol, fatty acid esters, for exanple

| soprop Fsth Shdror other waxes. As enul sifiers there are used,
inter alia, ﬂhetﬁokkowinghsxampiahsﬁmmaa;ﬂaﬁartpqwxnknntmnnly hydr ophilic
P OPe! 14€5ex P56 85008 KLY SLRY HRRC 1AV JAU i AE 1 €he L ige ( Toens).
and those having predom nan pop IC properties, such a sorbltan
fatty Ff dtla%tmge{z‘spans}n FnYaUGM-l offempenatungs MAre Givensinnary

addi t i vesgreds hcasepgea@eya- tives-etc.. Tinctures and solutions generally
have an aqueous et hanol i c base to mhl ere, are, added inter alia,

pol yal cohol sTREER &8RP EopSiahs Rﬂéﬁ i tRehyl ene gl ycol ,

as hunegisetathese bfduhengzmw qidiﬁﬂ:s Al €ind m&imid@-g:.ndbhéances such
as fatt¥ aC|d eaters with | ower polyethylene glycols, that is to

N
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forming the basis of the compounds of the formula I.
Thus, the older literature sources characterise
the linking points in the ring system by [3,4-a],
whereas recently the characterlsatlon [1 6-a] has been
used. _
From considerations of principle, the following
nomehclature is used hereinafter for the above rzng _ ' -
structure: pyrlmido[1 6-a]1ndole. N




say |ipophilic substances that are soluble in the aqueous mxture,to
replace the fatty substances that are taken fronlthe skin by the ethanol,
and, if necessary, other adjuncts and additives. The pharmaceuti cal
preparations for topical applica- tion are manufactured in a manner known
per se, for exanple by dissolving or4duspendi ng the active ingredient in

t he base or, if necessary, in a part thereof. Wen processing the active

i hgredi entExampbe Tormof a solution, it is usually dissolved.in one of t he
two phases—efore—enul sification; when processing the active ingredient in

' t
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The crystals are stirred with hexane and a small quantity
of diethyl ether and filtered with suction. 7-fluoro-1-
phenylpyrimido[1, 6-a]1ndole-5-acet1c acid ethyl ester -
‘having a melting point of 91 = 93° is obtained.
. The starting materlal can be prepared. for example,
~ as follows:

a) 131 g (0.45 mol) of 3-benzyl-6-fluorotetrahydro-y-
carboline are dissolved, while stirring, in 1300 ml of
acetonitrile at 40°, and 94 g (0.55 mol) of benzyl bromide
are added over a period of 10 minutes. After a short time
the benzylammonium derivative begins to crystallise out.
Stirring is continued at room temperature for approkimately
15 hours followed by cooling in an ice bath and the
crystallisate is filtered wzth suction.

b) 464 g {1 mol) of the N.Nbdibehzyl-éefluorotetrahydro-
Y-carbolinium bromide so obtained are dissolved in 4250 ml
of methanol while heating at 65° and, while stirring, a
solution of 196 g (4 mol) of sodium cyahide in 500 ml of
water is added over a period of 5 minutes. The solution
is boiled under reflux for 3 heurs. On cooling and after
inoculation, 2-(diben2ylaminoethyl)-3-cyanomethyl-5-
fluoroindole crystallises to form colourless crystals.

c¢) 220 g (0.537 mol) of the nitrile prepared as
described in b) are dissolved in 300 ml of absolute
ethanol and, at'-5°, the solution is saturated with dry



whereas recently the characterisation [1,6-a] has been used. From
considerations of principle, the follow ng nonenclature is used hereinafter
for qyf above ring structure: pyrimdo[l, 6-a]indole. - 42 - Exanple |.
“V%lle Sstirring, 38 g of 7-fluoro- henyl - 3, 4- di hydr o-

pyrim do[ 1, 6-a] i ndol e-5-acetic ébﬂﬁféThyl ester in 200 m of diphenyl ether
are heated at [err] for 50 mnutes in the presence of 10 g of —

N d ) 9 t | educed
bt csour BVARASRRG SPASTAYE -obheh b LY A9S R CEPEP LET DAL RS BYaB8ration i s
taken uforn5¥i dalysl. effher predipsitated fcfystalscaveat alyswedntioconcent r at ed
til I t d th d
aml | qoaSEle) B8R Moldimacdift umfn 18 Segpntod ol RO N ®
phenyl pyedmneaplle» sﬂammi@e&qwa@m&m water andi fBea nel ting

poi nt|0§o2&tiohe&rs] sltiz&@@laﬁ:e@o?ﬁ%ﬁt aﬁuaaésiyab BefirBe prepared, for
exanpl e

as fol
3- benzylhél PIGSPG@%**&%ﬁﬂH ﬁxﬁ? ?% H?SEB?QeHenﬁﬁFFg stirring, in
1300 M apkadgaeowith lc.@:ﬁen%ﬁ‘ea ot da SSolutionf ah@nextrhcesdde are

added o Liod qf .1 ut.es ort -t th enzyl anmoni um
deri vat esgégﬁrggt BV%QI[F}Q({'I% %%éﬁﬁ?lg JE%%U ng’gg room
tenperaSeparamedappmuemma@ﬁeseuiSKWEahédPWnﬁbdwtterooarmgdlover ice bath
and the | 60 t o, 6 Rl ) of the
N, N—dlbgégzlx P} oro etr %ﬁ%ﬁgk%%ggkfﬁﬁﬁ*QﬁQ% g g%gmgéalned are
dlssolvealﬁﬁ 435@-msﬁﬂganiﬁuﬂnﬂ thﬁnewﬁﬁh@¢ﬁ§1§b BQD“&%Q- wAEkeTstirring,

distllling off the toluene there remains a light-brown

oil which is subjected to hydrogenation as described in

d)} without further purzf;catzon.

.a) 181.3 g of the 2-dibenzylamino=5-fluoroindole-3-~
acetic acid ethyl ester obtained as described in c) are

- dissolved in 1500 ml of absolute alcohol and are hydro-
genated at normal pressure at 20 - 35 with the addxtxon
of 18 g of Pd/c (5 %). After 12500 ml of H, have been
absorbed, a further 18 g of catalyst are added and
hyd:ogenatlon is continued until the absorption of Hz.
totalling 17300 ml, has ceased. After filtering off
from the catalyst and subsequently washing with methylene
chloride, the- solution is concentrated to dryness by
evaporation and the residue is dissolved in 250 ml of _
ethet. After_inccﬁlation. the 2-aminocethyl-5-fluoro- i;;
indole-~3-acetic acid ethyl ester crystallises in the
form of coieurless crystals.

e) 64,7 g (0.223 mol) of the 2-amincethyl-5-fluoro-
indole=-3-acetic acid ethyl ester prepared as described
in d) are dissolved in 600 ml of methylene chloride and
the solution is covered with a layer of 150 ml of 2N
sodium hydroxide solution. While stirring vigorously
at 0 - 5°, a selution of 43 g (0.245 mol) of benzoyl
chloride is added over e period of-2% hours and then



solution-of 196 g (4 nol) of sodiun1cyaniae in 500 M of water is added
over a period of 5 mnutes. The solution is boiled under reflux for 3 -;:

hours. On cooling and after |noculat|on

2-(di benzyl am noet hyl") - 3- cyanonet hyl -5- fluoroi'ndole crystallises to fornl'

colourless crystals. c) 220 ¢ (0.537 mol) of the nitrile prepared as

described in b) are dissolved in 30f4rd of absol ute ethanol

and, at -5, the

s&kution is saturated with dry -43 hydrogen chloride. The solution is
then stirred at 20 for [err] days. The precipitated crystals are allowed to
settle a@&ﬂﬁaetaﬂuhym&tutringuﬁaria ﬂwnﬁheedﬂdhéurtheThedheﬁhylése

di ssol ved e ut r err] for
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stirring 1‘?4# *}els‘i%éﬂcﬁfséﬂ}ﬁ@s'mewaés&enwg $RPaLRLS] tszl-wzae phase is

washed with water, dri€d over sodlun1 @%ﬁhate and filtered

of al uni MeRARLaRineathykl=opf '%Béﬁ%ﬂlﬁnﬁﬁlgoﬁﬁ

ough 1000 g
Xé Af ter

distilli egeed ﬂgubﬁggiﬁgﬁathere remains a light-brown oil which is

subj ected to hydrogenation as described in d) w thout furt her purification.
.d) 181.3 g of the 2-dibenzyl am no-5-fl uoroi ndol e-3- acetic acid ethyl
ester obtE)i ne@7%gy dcr5dambl) of 2+ 62<benpbylaminoefbylii-Seflubsout e

| cohol 0 h th
o Ol gt gy Gl gteehy PORELPLEEF e oBpmcSifotiah
absorbedoxthLQﬂﬂﬁejﬁrﬁ)bﬂlkﬁﬂam@@@ra?%féﬂaeﬁ°§n§ 9§F§gengbﬁon |s :

conti nuegyiddd gHEs énéﬁﬁbﬁiofgdetQéahibﬂﬂliéaogffi1nh%%cﬁgased After

filterin off romthe catal yst and bsequent.] n
! ! g 3 and the resigs fs sgfrgeng1thy6§%8 I gf ice

net hyl-ene

water. The aqueous solution is cleared by filtering

1“) through diatomaceocus earth, rendered alkaline with

concentrated ammonia solution and extracted with 400 ml
of ether. The ether phase is dried over sodium sulphate
and concentrated to dryness. The residue is dissolved

in 150 ml of acetone and 16 ml of an approximately
solution of hydrogen chloride in ether are added.

4N
After

inoculation, the hydrochloride of 7-fluoro-1=-phenyl-3,4-
dihydropyrimido[1,6-a]indole-5-acetic acid ethyl ester
© erystallises to form yellowish crystals which can be

recrystallised from 2N hydrochloric acid. After

- recrystallisation from ether, the base freed from the

salt melts at 56 = 58°.

. Example 2

In a manner analogous to that described in Example 1
- there is obtained using 2~-aminoethyl-5-fluoroindole-3-
acetic acidlethyl ester and p-methanesulphinylbenzoyl
chloride as starting materials and via 7-fluoro-1-(p-
methanesulphinylphényl)-3,4-dihydropyrimido[ﬂ,6—alindole-
S5-acetic acid ethyl ester (melting point of the hydro-
chloride = 208 - 210°), 7—fluoro—4-(p—methanesulphinyl-
phenyl)-pyrimido[1, 6-a]1ndole-5-acet1c acid ethyl ester

having a melting point of 133 - 135

]

&

4



chloride, the- solution is concentrated to dryness by evaporation and the
‘tesigdue is dissolved in 250 ml of ether. After inoculation, the

. 2- noet hyl - 5-fl uoro- indol e-3-acetic acid ethyl ester crystalllses in the
“formof colourless crystals. e) 61.7 g (0.223 nol) of the

- 2-am noet hyl -5-fl uoro- indol e-3 &&et<4 c acid ethyl ester prepared as
described in d) are dissolved in 600 mM of nethylene chloride and the
solution is covered with a layer of 150 m of 2N sodi um hydroxi de sol ution.
Wi | e sExamphg 3igorously at 0 - [err], a solution of 43 g (0.245 nol) of
benzoyl|=cttorrde i s added over a perlod of 2 hours and then 52 -44-

extracted by stirring for. a_further 1 hour._The methylene chloride phase is
then separat®Q afmannashapakcorumta that dessribed rin Bramebactntrated to

drynes Stl@&rGVﬁBOBBEhﬁﬁedTh%:.hQS 'ﬂ&u@fd@ﬁif@luﬁ&ﬂé’%&é&ﬂ@ a@;an et her.
2-(2- enzo | anm noet h é g uor0|ggple- acetlc acj-d eth f i i's

obt ai ne@thyl esier aPé skhepey L g ext31%0r0-

i ndol e- amceiamaczdtnhbnylesmmahmapynﬁmmm[spmm indyLéBei de are

drstin 1 SEEhe B e <R (RIS 2@%?‘%" L]ﬁ]{?%‘?f%fé%‘f%f#ﬂﬁs W of

i ce water153he &ﬁﬁedus1sél2u»tthmemd)dmmm *ib+a im@plérr@-ugh

diato e e nLag&®l uti on
and e%ﬁ% é\n&%ﬁ 28@9& E%? E’?rvl @%e télk%er i?iﬁ?g .r@é% 0\8/9e$ Sodi um
sul phate and concentrated to dryness The re5|due S dlssolved in 150 m of

aceton ié a4l of an apprOX|nater AN sol ution of hydrogen chlorlde I n
et her ase—added- After

In a manner analogous to that described in Example 1,
there is obtained using 2-aminocethyl-5-methoxyindole-3- o
acetic acid ethyl ester and 2-picolyl chloride as starting o’
materials and via 7-methoxy-1-(2-picolinyl)-3,4-dihydro-.
pyrimido[1,6-alindole-5-acetic acid ethyl ester, 7-
methoxy=1=-(2-picolinyl)=-pyrimido[1, G-a];ndole-s-acetlc
-acid ethyl ester having a melting point of 103 - 104°.

Example 5

12.2 g of 1-phenylpyrimido[1,6-alindole-5~acetic acid
ethyl ester (melting point 59 - 62°), manufactured from
2-aminoethylindole-3-acetic acid ethyl ester and benzoyl
chloride via 41-phenyl-3,4~dihydropyrimido[1,6-a]indole~
S~acetic acid ethyl ester (melting point 83 - 849). are ' 1;/
stirred at room temperature for 3 hours with 30 ml of
ethanol and 40 ml of 2N sodium hydroxide solution. The
mixture is acidified to pH 3 with concentrated hydro- |
chloric acid and, while stirring, 30 ml of prcleene
oxide are added. After a short time 1-phenylpyrimido-
[1,6-a]indole~5-acetic acid crystallises out. This is
filtered off and recrystallzsed from 90 % ethanol
Melting point 198 - 204° (decomposition),



i nocul ation, the hydrochloride of 7-fluoro-1-phenyl-3,4- dihydropyrim do
1,6-a indol e-5-acetic acid ethyl ester crystallises to formyellow sh
crystals which can be recrystallised from2N hydrochloric acid.- Aftefrs.
recrystallisation fromether, the base fr.egg fromthe salt nmelts at 5§458.'
Exanple 2 In a manner anal ogous to that deSCribed in Exanple 1 there is

obt ai ned usi ng 2-am noet hyl -5-fl uoroi ndol e-3- acetic acid ethyl ester and
pi&et hanesul phi nyl benzoyl chloride as starting materials and via
7-fluoro-1-(p- nethanesul phinyl phenyl) -3, 4-di hydropyri m do[ 1, 6-a] i ndol e-
S-acetic acid ethyl ester (melting point of the hydro- chloride = 208 -
[err]), 7 % (p- net hanesul phi nyl -

phenyl) - p&%&ﬁm%u. 6-a] i ndol e-5-acetic acid ethyl ester having a nelting
point of 133 - 135. -45- Exanple 3 In a nmanner anal ogous to that

described in Examal ;ahridierghdloqitisi e dehist nde2erbbadeihyEkanple- S- acetic

17 (2- O GEpPFes 14 AR (T 1) o yPnare] 2t b-hasARhEbuTRRI BRI O, o,

(nel ting phenly 1qf-§9ﬁzdmds[ovcmq]ﬁedelé-55-ac¢e1c] acid ethyl ester

Tl ting paEnEtaFtdRa Raretial o frElvorCfhiaPAbieRh thi APLERRIZY B,

in Exanpl pyi-,:.mh‘br[d ,|&3-a)}itmidml-51-sacgt2e aacihdchaying- aemhbkyngdol e- 3-

acetic ackglgtth%&%tser afii ga%g%xéog %Hle as starting materials and
0X

via 7-net plcolln ro- pyrimdo[1l ,6-a]indole-5-acetic
acid ethyl ester, 7- rrethoxy 1-(2-pi collnyl) pyrlmdo[l

, 6-a] i ndobg\‘-aﬁlpg_%et-} c

In a manner analogous to that described in Example 5
A there is obtained using 7-fluoro-1-phenylpyrimido[1,6-a]-
indole-5-acetic acid ethyl ester as starting material,
7-fluoro-1-phenylpyrimido[1,6-a]indole-5-acetic acid
having a melting point of 217 - 220°.

Example 8

In a manner analogous to that described in Example 5
there is obtained using 1-(2-thienyl)-pyrimido[1,6-a]-
indole-5-acetic acid ethyl ester as starting material,
1-(2-thienyl )-pyrimido[1,6-a]indole-5-acetic acid having
a melting point of 196 - 200° (decomposition).



~acid ethyl ester having a nelting point of 103 - 104. Exanple 5 12.2 g of

1- phenyl pyrimido[ 1, 6-a] i ndol e-5-acetic acid ethyl ester (nelting point 59 - .
620), manufactured from 2-amni noet hylindol e-3-acetic acid ethyl ester and
benzoyl.:chl ori via 1-phenyl - 3 gxidydropyri m do[ 1, 6-a]indole- 5-acetic
acid ethyl-ester (nmelting point 83 - 84), are stirred at roomtenperature
for 3 hours with 30 ml of ethanol and 40 ml of 2N sodi um hydroxi de T
sol uti oRxampenmi9xture is acidified to pH 3 with concentrated hydro- chloriéd'
acid ang—w+e-—stirring, 30 m of propyl ene oxide are added. After a short
time 1-phenyl pyrimdo- [1,6-a]indole-5-acetic acid crystallises out. This

is filtered 3hf aamannesr pnadiddasl o a9 deschihed. incExamglposSnt 198 -
[err] ( I 1 s k0 14 : Q :q .t hat

Geset | bEer L3, oitdined, iy ARy L1 P2 PROEL i A0E) OBYnAo
7-f|uorgﬂlﬁtp-#E@ﬁéﬁa&ﬂﬁﬁﬂﬁ%ﬂ-BQﬁﬁH%#§¥%y¢$ﬁ?§o?§,Btathaﬁl@3$2§éé@hc aci d
ethyl eslgetRsxylaLi(i ﬂﬂaﬁﬁﬂyﬂ)fé?fimiaéﬁfP6ﬂ22ﬂ§66§é¥5hhaéhﬁéeny|)- _
pyr|n1doé1,6-aLLndole- - acetic aci ﬁgevgﬂg a gﬁé ing point of 218 - [err]

( deconpBStei BAYing afed tAnd, RP iR | Dg to that described in
Exanple 5 there is obtained using 7-fluoro-1-phenylpyrimdo[1, 6-a]-
indole-giace%ic geid ethyl ester as starting material,

7-fluor -i@B 8n£lpyrinido[1;6-a]indole-5-acetic.acid having a nelting point
of 217 - [err]. Exanple 8 In a manner anal ogous to that described in

Exanpl e 5 thege,l 5iaaledl BEfAIEYAS Jed 2en it CbazPHEAM o afip ks 1

and 5 there are also obtained:

7-fluoro-1-(p-methoxyphenyl)-pyrimido[1,6~-a]indole-5-
acetic acid having a melting point of 220 - 225° and the .
ethyl ester thereof, _ ' ' - o’

7-methoxy-1—(p—fluOrophenyl)-pyrimidc[1;6—a]indole—5-_
- acetic acid and the ethyl ester thereof, and

7-fluoro-1-(2-thienyl)-pyrimido[4, 6-a]indole-5-acetic

acid having a melting point of 233 =~ 236° and the ethyl ester
and salts thereof.

Example 11

While stirring, 3 g of 7-fluoro-1-phenyl-3,4-dihydro-
pyrimido[1,6-a]indole-5-acetic acid ethyl
ester are boiled  for 1.5 hours with 1 g of selenium
dioxide in 50 ml of chlorobenzene and 5 ml of glacial o
acetic acid. The mixture is concentrated to dryness by ~/
evaporation and the residue is taken up in 20 ml of
ethyl acetate, filtered off from the selenium and the
solution is washed neutral with sodium bicarbonate solution
and concentrated to dryness by evaporation. The residue
is taken up in ether and chromatographed over 80 g of
silica gel. The 7-fluoro-1-phenylpyrimido[1,6~a}indole~
S-acetic acid ethyl ester is eluted with hexane/ethyl
acetate (4:1) and crystallises from ether/hexane.
Melting point 91 - 93°,



i ndol e-5-acetic acid ethyl ester as starting nmaterial, .
1-(2-thienyl)-pyrimdo[1, 6-a]indol e-5-acetic acid having a nelting point of
196 - 2000 (deconposition). -47- Exanple 9 In a nmanner anal ogous to that
described in Exanple 5 there is obtained using ' - v . )
7- met hoxy-1-(2-picolinyl)-pyrimdo- [1,6-a]indole-5-acetic acid ethyl ester
as starting material, 7-nethoxy-t @8 =

2xpi colinyl)-pyrimdo[1, 6-a]indole-5-acetic acid having a nelting point of
201 - [err]. Exanple 10 In a manner anal ogous to that described in Exanples

| and 5 tBspmpdeeldl so obtai ned:

7-fl uoro-T(p-mernoxyphenyl ) - pyri m do[ 1, 6-a] i ndol e-5- acetic acid having a

i int of . [en h . ' s
7ot hoxy- 1- ( pAf FRSESIAE S gt MRt e 4 i Phe LEFH-an (e

et hyl est gelubpeaeetatea)d [hanufacturg®-ddemrding e idFi dyper. Chem.
, 6-a]i ndol,e-5-a I C 1,0 ' a el i | Z3Fe £ ;aQd the
et hyl esté?candigél'té e'r(gg;g.ﬂ%(anlgaeédlg Wpcli%%ﬁgft)%errl n%;%?iggg%aa

7-f1 uor o- &€pbeByhodrs dichwdselysidmiabh([3., 38 o i 9fio! =l 2=Beden¥ldti d et hyl
ester aresbgi W 1T ihdb - 5LAESE L Sk DA enyn 50 m of
chi oroben%é%@hg'%a’hglo of‘{ﬁggi '\z,iq A;Jc%r%i c acid. The mxture, iis, cggcgnt rat ed
to drynesesbereisp@lamloefdinetheragthanes (e Miftrre 2bsnle Phyl
acetate, Lihhar 8¢ eont teRpdtatafte o antuitites 03 Uhdurs| sconsbnd neut r al
wi t h sodi um bi carbonate solytion and concentrated t fynesg b
evaporatiGﬁ?t?ﬂetPeQrdﬁ@qssli{%lge‘fPRﬁF??%? h@gaﬁaecﬁ?%ﬁé?ggigpﬁggegver 80 g
of up in ether, washed with sodium bicarbonate solution and
chromatographed over 80 g of silica gel. 1-(2-thienyl)-
pyrimido[1,6-a]indole-5-acetic acid ethyl ester is

eluted with hexane/ethyl acetate (4:1) and crystallises

- -

from ether/hexane to form yellow crystals. Melting
point 94 -~ 95°. '
Example 13
Tablets containing 25 mg of the active ingredient, for
example 7-fluoro=l—{ p—methylthiophenyl)-pyrimido[1.6—a]—
indole-5-acetic acid or a salt, for example the hydro-
chloride, thereof, can be manufactured as follows:
Constituents (for 1000 tablets)
- active ingredient : ' .25.0 g
lactose . -100.7 g
wheat starch L 7.5 g
polyethylene glycol 6000 5.0 g
talc 5.0 g
magnesium stearate o 1.8 g

demineralised water g.s.



silica gel. The 7-fluoro-1-phenyl pyrimdo[1l, 6-a]indole- 5-acetic acid
ethyl ester is eluted with hexane/ethyl acetate (4:1) and crystallises from -

_et her/ Hg¥ane. Melting point 91 - 93. 56 -48- Exanple 12 A sol ution of
.0.01 nol of diphenyl sel enium bis(49i- fluoroacetate) [manufactured

saccording to J. Amer. Chem Soc., 103, 4642 (1981)], is added dropw se over
a period of 0.5 hours to a solution of 3.38 g of 1-(2-thienyl)- C;

3, 4- di hPaep@ratdiato| 1, 6-a] i ndol e-5-acetic acid ethyl ester in 20 m of N
di met hoxyettrarre—The mixture is left to stand at roomtenperature for a
further 3 hours, concen- trated to dryness by evaporation and the residue

iﬁ takfn up irz]ndletdw ,s8%me$hg¢%aiéﬁﬂér&ai Q%Etbﬁﬂib@'lc)%@ hirdrhghnd
cnronat ogr gpnea_over or1_ SI C - - n H .

pyrim d&? f}%-"a hayand @ dieah vigEh 8?h9l‘%eé'f‘er Foel {Ped aftiYehexane/ et hyl
acet at e ipgrbdiRirt Crifsd dlacisese | r theethke/, hekenmagnedum waldapstay yst al s.
Mel ti ng I nt_,94 - 95 Exanple 13 Tabl.e itaini 25. of_t active

i ngr edi and ?‘P&% &%ﬁﬁ%arﬁqﬂ%?o@f"-‘e? %Sﬁégﬁ??fhi ?ﬁﬁeﬁﬁ%ﬁp%ﬁ do[ 1, 6- a] -
i ndol e- bfadtliel staxich drs ssuspendédr inxa@pmd cfiewageroanchitiiiisie, thereof,
can be @%%%@xgi%e‘iésaé&’ééQﬂﬁi.%cgaii%ge%iuﬁ% S0 qL3) active

I ngr edi ent 25. aCt ose e .

100. 7 gekhydenst glyeol in 100 ml of water. Thesrgsydbjimahytanschyl ycol
6000  paste is adddd &4 d¥e main quantity and the mixture i 0 0

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 6 mm diameter that are concave .

on both sides. ' ' R ' o’
In analogous manner it is possible to manufacture

tablets each containing 25 mg of a different compound

" of the formula I selected from those mentioned in

Examples 1 to 12, it being possible for the compounds

also to be in the form of acid addition salts, such as

hydrochlorides, and in the case of compounds in which

RZ is 1-carboxymethyl to be also in the form of salts

with bases, such as sodium, potassium or zinc salts.

Example 14

Chewable tablets containing 30 mé of active'ingred-
ient, for example 7-fluoro-1-(p—methylthiophenyl)-
pyrimido[1,6-a]indole-5-acetic acid or a salt, for
example the hydrochloride, thereof, can be manufactured,
for example, as follows: '



magnesi um st ear ate 1.8 g dem neralised water
q.s. 57 -49- Preparation Al the solid ingredients are first forced
through a sieve having a nmesh width of 0.6 nm Then the active ingredient,
the lactose, the talc, the magnesium stearate and half the starch are n1xe56
t oget her. The ot her half of the starch is suspended in 40 m of water and
this suspension is added to a boi4 i@ ol uti on of the poly- ethylene glycol
igi100 M of water. The resulting starch paste is added to the main
gquantity and the m xture is granulated, if necessary with the addition of
wat er . Th@ompasaltics Kﬁoarﬂ&@Qmﬂahiqﬁﬂ)at [err], forced through a sieve
havi ng a mestr-wrdttrof 1.2 nm and pressed to forn1tab|ets of approxi mately
6 nm di aneter that are concave on both sides. In anal ogous nmanner it is
possi bl e getgggu&ﬁgg@@geh%blets each contai nimp25 gy of a different
compound of the fornmula | selected fromthose Q?ﬁéloned in Exanples | to
12, it beMABRAESLi bl e for the conpounds al so % 9n the formof acid
addltlon 5abtasesuch as hydrochl orides, and i179/® gase of conpounds in
whi ch [erg% IS 1-carboxynethyl to be al so |nnﬁ$§(§ornlof salts with bases,
such as s F Bim pot assi um or zinc salts. 4 Chewabl e tabl ets
cont ai ni nglgéimg of active ingred- ient, for ekanple
7-fl uoro- t hi ophenyl )- pyrimdo[1, 6-g]1i | e-5-acetic acid or a
salt, for;gég Q&hg hydr.ochl-ori de, thereof,.@%ﬁyb manuf actured, for

exanpl e, agccbaréms _ 1.0 ¢
5 % gelatine solution g.S.
Manufacture

All the solid ihgredients'are first forced through
a sieve having a mesh width of 0.25 mm. The mannitol
and the lactose are mixed, granulated with the addition
of gelatine solution, forced through a sieve havxng a
mesh width of 2 mm, dried at 50° and again forced
through a sieve having a mesh width of 1.7 mm.. The
active ingredient, the glycine and the saccharin are
carefully mixed together, the mannitol, the lactose
granulate, the stearic acid and the talc are added
and the whole is mixed thoroughly and pressed to form
tablets of approximately 10 mm diameter that are concave
on both sides and have a breaking groove on the upper
. side. In analogous manner it is also possible to manu-
- facture chewable tablets each containing 30 mg of a
different compound of the formula I selected from those
mentioned in Examples 1 to 12, it being possible for the
compounds to be also in the form of acid addition salts,_
such as hydrochlorides, and in the case of compounds
in which R, is ﬂ-carboxymethyl to be alsoc in the form of
salts with bases, such as sodlum. potassium and zinc
salts,



-50- Conposition (for 1000 tablets) active ingredient

30.0 g mannitol 267.0 g |l actose
179.5 g talc . 20.0 g glycine
12.5 9. sfdpric acid - 51 - 10.0 g saccharin
"1:0 g 5 %gelatine solution " g.S. Manufacture Al the solid

i ngredients are first forced through a sieve having a nesh wdth of 0.25. ;1
mm  The giapiiiolasnd the lactose are mixed, granulated with the addition of
gel ati nesalutiaon. forced through a sieve having a mesh width of 2 mm
dried at [err] and again forced through a sieve having a nmesh wwdth of 1.7
nm ghe act L%ﬁrﬁwdémtaihhﬂgﬁﬂ Dloi ng afd at':ltd.v!l%adﬂigtrér:ﬁéﬁﬁ, cesef ul ljy .

m xed toget her, mannifol, t ese,aranul ate,. t. eari€ acid an
the tal @g‘[ﬂ"@ d-}e'dtela‘h‘ar?'ﬁ '\kﬁai“sghfiﬁ’%@&h%ﬁ‘é’ﬂ U Ivngﬁ%gﬁ‘e%s to form

t abl et s idfdciu Sad@t £t yadddnetHyameseert, hatambe aamefectornrddtinsi des and
have a g{eaﬁ%gﬁﬁggoove on_the upper side. In anal ogous manner it is also
possi bl he, WD PR Chéwabl e tabl ets each containing 30 ng of a

di fferent conpound of the fornmula | selected fromthose nentioned in

Exanpl e : | t L. NYaRASHI r the compounds to be also in the
form(ﬂiédhé ¢ lJlogﬂggltg,aesﬁéﬁkggggydrochlorides, and in the case of
conmpounds in which [err] is 4-carboxynmethyl to be also in:the formof salts

Wi th bagRsivdCthdPedPGhm potassi um and zi AQEY i

lactose _ 248.5 g

maize starch 17.5 g

polyethylene glycol 6000 ' 5.0 g

talc 15.0 g

magnesium stearate = : . 4.0 g _ (>
demineralised water : g.s. '

Manufacturg

The solia ingredients are first forced through a
sieve having a mesh width of 0.6 mm. Then the active
ingredient,.lactose, talc, magnesium stearate and half
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
pulverulent 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 diameter that are
concave on both sides and have a breaking notch on the
upper side. _ '

In analogous manner it is possible to manufacture
tablets containing 100 mg of a2 different compound of
the formula I according to Examples lto 12, it being



59 -51- Exanple 15 Tabl ets contai ning 100 ng of active
lngredient, for exanple 7-fluoro-1-(p-nethylthiophenyl)-pyrimdo[1l,6-a]-

i ndol e-5-acetic acid ethyl ester, can be manufactured in the following .
manner: Conposition (for 1000 tablets) active ingredient .

100.0 g | actose 248.5 g nmuai ze starch
17.5 g pol yethyl ene gl ycol 6000 5.0 g talc b0
150 g magnesi um st earate - 52 - 4.0 g dem neralised water

g.s. Manufacture The solid ingredients are first forced through a sieve
havi ng a pesh .y dt f 0.6 mm the activ edi e | act ose, talc,
magnesi ufggaé&?e¥g%dc%§%°% -Et ?’% aél’se O 4t e?%ﬁ g#?/gh'l%aacﬁe ot-her hal f
of the staddhtﬁsnsaaﬂémdewﬁnh.@B|hydﬁoqhquld§ﬁit&m& SMS@hmscaneis added

to a boil Lgg g ety ygter. The
resul ti ngbgagta{(g&:%:“s1 a% 9,31 Wﬁcﬁp %hl ver uI ent st a}g’(’:es and t%e Whol e i's

m xed andiBr 5hel fozm off saddss ydp atsﬁﬁhesteﬁi'ms Pt U at RPTaSHLUm

gr anul at eoSz8hiegadedyy,ni ght at [err] forced through a sieve having a nesh
width of 1.2 nmand pressed to forn1tab|ets of approxi mately 10 mm di anet er
t hat are concave on both sides and have a breaking notch on the upper side.
I n anal ogous manner it is possible to manufacture tablets containing 100 ny
of a different conpound of the formula | according to Exanples 1 to 12, it
belng



60 -52- possible for conpounds to be also in the formof acid addition
" salts, such as hydrochlorides, and in the ¢ n‘an which [err] =
i's 1-carb$<¥imet hyl to be also in the formof Tmnm such as .
"sodi um potassiumor zinc salts N, N®- bfi dged carboxylic
‘acid am dine of the general fornupa rerr] |n mhlch [err] represents phenyl
optionally substituted in the p-position by |lower alkylthio having up to h;
and |nclud|ng 7 carbon atons, by |ower al kanesul phinyl having up to and
i ncl udi ng carggn atons, by |ower al koxy having up to and including 7
carbon a y‘ﬁalogen havi ng an atom c nunber of up to and including
35, thienyl, or pyridyl optionally substituted by | ower alkyl having up to
and incliydi n@ga 7Nmr-bbnidgedscatboxyliepacs.e'lntamimutmwﬁre&ﬁg/Igemerabcondl Y,
| ower al koxycar bonyl net hyl having up to and including 8 carbon atons, Ph
represeﬁﬂi@? 3 phenyl ene optional ly substituted iin the p-position to the
nitrogen atom by | ower al koxy having up to and including 7 carbon atons or
by hal ogen having an atom c nunber of up to and including 35 and

\._ /" (1),

in which
R, represents phenyl optiocnally substituted in the
p-position by lower alkylthio having up to and
including 7 carbon atoms, by lower alkanesulphinyl
having up to and including 7 carbon atoms, by
lower alkoxy having up to and including 7 carbon
atoms or by halogen having an atomic number of
up to and including 35, thienyl, or pyridyl
optionally substituted by lower alkyl having up
to and including 7 carbon atoms,
R, represents carboxymethyl or, secondly, lower '
alkoxycarbonylmethyl having up to and including /
8 carbon atoms,
Ph represents l,2-phenylene Optlonally substituted
in the p-position to the nitrogen atom by lower
alkoxy having up to and including 7 carbon atoms
or by halogen having an atomic number of up to
and including 35, and
2lk represents vinylene,



al k represents vinyl ene, -54- and salts thereof, w ih The proviso that

if [err] represents p-nethylthiophenyl and Ph-lﬂmun nyl ene

substituted in the p-position to the nitrogen ﬂﬂ"'m !’ "lﬂ [err] -is
§

other than carboxynethyl or ethoxy- carbonyl metlyl ¢ ahd mu e f.urther
proviso that if R represents phenyl sand Ph represents unsubstituted -
1, 2-phenylene or if [err] represents p-chlorophenyl and Ph represents 6
1%2- phenyl ene substituted in the p-position to the nitrogen atom by
met hoxy, in each case [err] is other than ethoxycarbonylnethyl. 2. A
conpound of the formula | according to claim1 in which [err] represents
unsubst i t #ed S3H&H Ithexrens hoxdne proyiaet thabsdEpRy nyepresentg err] in
each case g ARAYAMI SHHINYE A0 W IRé DY bsefills| 1, 9aBRehFIRAGEPr eSeNtS 1, 2-
bstituted j n the

phenyl ene s p-posjtion to the nitrogen“atom by fluorine
and al k i FUPsEtuted gy e RPRiiemeto othe nnikregene APy Byt esent s

unsubsti t fledrine)i lis st than efaPbéRYhethyl or ethoxy-

p- met hanesul phi %%nqusﬁi v%:{ggt&)xy henél, [err] in each case
represent?afgpﬁ ‘ i cHRQ Z5Rr FROF cBEAVESQ, Bhakedfl Bye
subst i t ut representsp piaaiyl ahd ®H hfepiés@9Es dheabByithyeni ne and alk in
each case,repr senﬁ; Vi n Ig&f, or in which [eééi I n each case represents
unsubstit&fggpggpﬁt§ﬁﬁ, T o Ry FRRERIRRER BrchdAEPRpenyL and

et hoxycar bepyesenitsl 1 ,2phersfdhe asebseDEweedt $n UEREDBLEbEE8don
1,2-pheny§8n§ and.%%k I n egch gase represenis V|qglene, or in which [err]
represent$-u B, BEE AR 0¥ [%&?Q’ﬂépr%%eﬂ?g cGRB8xRpeifyPthex

r epr esent shans ebhbidyaardohydmettipd £ne and al k represents vinylene, or in

which [er represents 2-pjcqQlinyl or. p-_fluorophenyl, [err] in each case
represgntélcar 6§§W§Hﬂﬁzdﬁ.éﬁe égrmulé)I accor&&ngy£o Llai% 1l in

which Rl represents unsubstituted phenyl, p-methoxyphenyl
iw; or Ermethapesulphinylphenyl, R, in each case represents
ethoxycarbonylmethyl, Ph in each case represents 1,2-
phenylene substituted in the p-position to the nitrogen |
atom by fluorine and alk in each case represents vinylene,
‘or in which R, represents unsubstituted 2~thienyl, _
unsubstituted phenyl, p-methanesulphinyl-
phenyl or p~-methoxyplienyl, R2 in each case represents
carboxymethyl, Ph in each case represents l,2-phenylene
substituted in the p-position to the nitrogen atom by
fluorine and alk in each case represents vinylene, or in
which Rl in each case represents unsubstituted 2-thienyl,
R2 represents carboxymethyl or ethoxycarbonylmethyl, Ph in
each case represents unsubstituted 1,2-phenylene and alk in
each case represents vinylene, or in which R, represents
unsubstituted phenyl, R, represents carboxymethyl, Ph .
Tepresents unsubstituted 1,2-phenylene and alk represents
vinylene, or in ‘which Rl represents 2-picolinyl or p-
fluorophenyl, R2 in each case represents carboxymethyl or
ethoxycarbonylmethyl, Ph in each case represents 1,2-
phenylene 'substituted in the p-position to the nitrogen
atom by methoxy and alk in each case represents vinylene,
and salts thereof. '



: thoxycarbonylnet h case represents 1,2- phenylene substituted
in the p-positio mmﬂml E at om by net hoxy and alk in each case
r-epresents V|nyI reof -55 - 3. A conpound of the~
formula | agggQrding to cIa|n11 in mhlthSPh-represents unsubsti tut ed

1, 2- phenyl'en and [err] represents phenyl and [err] represents
carbOxynethyI or [err] represents 2-thienyl and [err] represents carboxy- ™

or et h?xx@ﬁlr b@{wempﬁ?hﬁl ofOt?Bhfbeﬂﬁﬂ%em ackordirmn Rt eneLaimsli 4t ﬁd iln t he™
p-positio e nitrogen,atom or.i er r-epres s pheny

p- net hané’&ﬁ%ﬁ %Ire ﬁ@%ﬁf’t Mﬁ r}grép ’b‘h $e %s nts car boxy-
or et hoxmm‘eﬁtsephehyloanah megmeﬁenth Z:a:ﬂ'hnnyy:mel'qsbbetl R!ﬂt ed in the
p- posi ti 4¢€ resents

p- quorop%ﬁ%#é%ﬁig %”gg? reﬁ%%gémégégé gsor et hoxy-

car bonyl -eiehdny;kc;a:abbnyh-methydaserr Q@r seprasents ny) Za-mhe:amblenel ts t her eof .
4. 7-fl yk-p d: d ester or
a salt théél%ﬁé#it@@&& ngf %{;L;.”b % %’ q'h| erfﬁ CH -P %ﬂ&ﬁ& I e 5-acetic
aci d et hyf leR¥iReopng By  FePRESsE Y “metha esulp inyl-

1-(2-thi eguéﬂypyér méihaxgbheﬁtyleaszda l:f:emsérewyl ~ester or a salt
t.her eof . 7- metoxy-1-(2-picolinyl)-pgyrimdo[1, 6-a]indole-5- acetic
acid etmpanhnxy—omraethbxychebenyl-&ethyl. or Ph represents

1- phenyl pyr ] e salt the eof . 9.

7-fl uoroal %?M‘%’-?‘é&?ﬁ%ﬁﬁﬁ&%& ;m B%% %g’(?ﬁ%l Jboré]t hﬁol e-5-acetic

acid et hylitomigen d4Bom by methoxy and Ry represents g—fluorophenyl
7- Tl uorody: (R-RILANGHY! BRA"K) PRE RN AL TN .

carbonyl-methyl, alk in each case representlng vinylene,

and salts thereof.

4, 7-fluoro-l-phenyl1ﬂrlmldoD.6-a];ndole-5-acetic aczd
ethyl ester or a salt thereof.

5. 7-fluoro-l-(2-thienyl)-pyrimido[l, 6-a]1ndole-5-acet1c
acid ethyl ester or a salt thereof.

6. l-(2-th1enyl)-pyr1m1do[l,6-a]1ndole—5-acetic acid

ethyl ester or a salt thereof. |

7. 7-methoxy-l-(2-picolinyl)-pyrimido[l,6-alindole~5-
acetic acid ethyl ester or a salt thereof.

8. l-phenylpyrimido[l, G-a]lndole-s-acetlc acid or a salt
thereof. '

9, 7=-fluocro-l- (27nethanesulfinylphenyl)-pyrlmido[l 6-alin-
dole-5-acetic acid ethyl ester.

1o0. 7-fluoro-l—(grmethanesulphlnylphenyl)-pyrlmldo[l 6-a]- \

indole~5-acetic acid or a salt thereof. :
1l. 7-fluoro—l-phenyirpyrimidou.6-a]1ndole—5-acet1c acid |
or a salt thereof. |
12. 1-(2-thienyl)-pyrimido[l,6-a}indole-5-acetic acid

or a salt thereof. | |

13. 7-meéhoxy-l-(2-piColinyl)-pYrimido[1,6-a]indole-5-



i ndol.e-5-acetic acid or a/salt thereof. 11. 7-fluoro=t=ptenyl-pyrim do(l,
6-a] indole-5-acetic aétd™or a salt thereaof. 12

1-(2-thienyl)-pyrinido[1,'6-a]indol e-5-acetic am‘ﬁ“‘”ﬂ!j“l“l!ﬂilem&of . 13..

7- met hoxy- | - (2- pi col i iyl ) -'pyri mi do[ 1762&] Tndol e- _ t+C acid Ofna -
salt thereof. 14. 7-fluoro-I-(2-nmethoxyphenyl)-pyrimdo[1, 6-a]indole--
5-acetic acid or a salt thereof. 15.

7-§£uoro-Jﬁéé?ﬂgtﬁeiapggnglgagirkgkggh&%G-a]indole- 5-acetic acid ethyl

ester or a salt_thereof. 1?. . o :

. 7- met hoxy-44¢ p- TrEbrepreiy( p-petheramhenyldmacinide] Lhéralindelenr a salt
thereof. I1g-acdtiBt Hex@ br a2shl¢ormeRemd.) - pyrim do[ 1, 6-a]indol e-

5-acetic acid eth este r a salt thereqf,. 18., 7- .

Por o 1-( 5L6 i chyFhupeprArdEr et AoRRey ) <R ik b Srakindplet ner cof
19. dA_ phasna@eeiécabifaoaﬁnym é@&&g&gimimﬁtﬁﬁmdffpne conpound f f
accordi ng any one, of clal s an in{he free ors in.the formo
a pharnacetgrca?TVegbeﬁgfgﬁﬂBfgiPPqﬂg§§ﬂi;JTHﬁq?Wiﬂﬁﬁgégiplﬁﬁg ®Butica
adj uncts ofedeetiar actsor2@. salghahsaexfiJ cal conposition containing at

| east one npoynd cording tq.any one of «clains .1 I0.17 jn the free
form or iﬁf?he ?8?ﬁ$§?*¥'3ﬁg£ﬁ§é8&¥ﬁé§ﬁ%?%%ﬁﬁ%ﬁ%ﬂﬂi§ﬂi¥éiéﬁkﬁgﬁ% “with .
customary Phacstieuacidl ethijlnesteandroa ealY alsereddf. A conpound as
clained i ny ong, of -cl ai t,o 18, or use a j-c Or .

oot ot e of yEABeRe- T2 -Enieodd B aRE AT LA T S B hns iR o
the gener adcidromla sah8 HRérsed.in claiml, conprises renoving

19. A pharmaceutical composition containing at least one
compound according to any one of claims 2 and 18 in the free
form or in the form of a pharmaceutically acceptable salt
together with customary pharmaceutiéal adjuncts and/or
carriers.

20. A pharmacehticgl composition containing at least one
compound.according'to any one of claims 1 and 3 to 17 in the
free form or in the form of a pharmaceutically a¢ceptéble '
salt together with customary pharmaceutical adjuncts and/or
carriers. |

21, A compound as claimed in any one of claims 1 to 18

for use as an analgesic or anti-inflammatory agent.

22, Process for the manufacture of compounds of the
general.formula I as defined in claim l,_cdmprises removing
the group H-Z, ' | |



‘the group [err] - -57- fronrconppunds of the gener al
~formul a [err] ME‘" ﬂHM‘] ,ll%rr] Ph and alk are as™défined in claiml
and [err] repr functigpally nodiTied hydroxy or the -

mercapto group, or fromsalts thereof, with the introduction of an

addi ti offad bond, ﬁromoaampadﬁdgfofh%hgog@ﬂé}g IEJHW&ﬁ% o (V), in which
I e ated u

[err] represents carboxy optronally esterl nder [err], .
and [err] represents hydrogen, R&s thereof, are isonerised, or a -
conpound of the general fornul _Lepf] in which aIk represents a group of
the formula [err] or [err], inWhikh [err] represents Etronally
functionally nodified hydroxy orNaﬁ\po and [err] repre §g oxo or I m no,

or a salt thereof i's cycl i seBy~or |nlx conmpound of the fornula [err] -
58 - % Ahi ch [err] represents a radical that

can be converted into the group [err] or in salts thereof, [err] is
converted into the group [err] byftolvolysps or oxidation, or conpounds . of

t he for in which alk" represents ethyl ene

are deh 8&& e&bmIﬁzﬁrﬂPr%ﬂﬁnﬁﬂkcﬁr%yﬂ$o@éﬁiaﬁd iheciiadm tlamndus
fornatlollorepresents optionally functionally modified hydroxy

or the mercapto group, or from salts thereof, with the
introduction of an additional bond, or compounds of the
formala

ph-—-'=c (R3- ) -RZ'

N; alk ._ . (V)l
s W

in which. Ré represents carboxy optionally ester;fled as
1nd1cated under RZ' and R3 represents hydrogen, or salts
thereof, are wsomer;sed, or a compound of the general
formula

PR %3

ﬁ/ alk'

'Rl-c=NH o - (vIII),

in whlch alk' represents a group of the formula_-CH-CH-Z6 o
or -CHZ-CH—Z', in which ZG represents optionally functionally N
modified hydroxy or amino and Zé represents oxo or imino,

or a salt thereof, is cyclised, or in a compound of the

formula’

(X),



P oo o

an” addi ti onal bond, and, -if desired, a conpound obtalnable ‘according to the

invention is converted into a dlfferent conpoundLﬂWIu” or a free

conpound of the formula 1 obtainable according t mm HF @

converted into a salt or a salt obtainable- accordlng to the proeess |s :
" converted into the free conpound of the ggraula | or into a different salﬁﬁ

23. Process according to claim22, wherein a conpound obtai nable as
iter nedi atla aﬂuaﬂy aggpréséries paoradical thed eansbar tongerdied i al and

t he renalnl s ate carried out or berial is used in the
formof a sa%t 5 § $5ViR Udﬁ%rl?h§a+€3c%ﬁﬁﬁeegngg2 dfts CoOBYeIBestess
accor di ng tota a:‘ha mou(ma iby essbvpbysiisobrt bgifiativhy berr]

(XI) , in @Q! yl ene i s dehydrogenated with the renoval
of hydrogen a % §#ﬁﬁf ﬁﬂ§%%?$ rmati on of an 67 additional bond, or,
for the nanufacture of conpounds of the formula I, wherein [err] represents
carboxynet hyl, a- com pound of the ﬁornula I, mherein [err] represents

| ower al koxy- carbonylnethylpﬂa¥hﬁ§ up to and i ncluding 5 carbon atons, is
hydr ol ysed, or, for the nanuﬁqct re of conpounds of the formula I, wherein

[err] represents | ower al koxy bbn¥i thyI a conpoundggﬁ)the fornula I,
wherein [err] represents carbo § gﬁ a salt ther 1S esterified,
and, if desired, a conpound it abl e accordlng to the invention is

converted into a different cdhpound of the formula | or a free conmpound of

the forff“'fn'wﬂf ﬁ'm@‘ epLeskf @gettﬁgl%é RN td My drfodetimesd agitRt 0 a
salt or a salt e accor |ng t process is converted intg the
free conpoeire g@mpngl of hydrogen and the simultaneous formation of

an additional bond, and, if desired, a compound-

obtainable according 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 into a different salt.

23. Process according to claim 22, wherein

a compound obtainable as intermediate at any stage of the
process is used as starting material and the remaining

steps are carried out or a starting material is used in

the form of a salt or is fdrmed under the reaction
conditions. -

24. Process according to claim 22, wherein a

compound of the formula

) alk" (XI) ,

in whidhalkﬂrepresents ethylene 1is dehydrogenated with
the removal of hydrogen and the simultaneous formation of an



f.ornt or into a different salt. 25.

roc C|ng-a conpound

of fornmula | substantially as described w t ﬁ@&k}\ y of Exanples 1

to 12. 26. The conpounds of farmgy a.l obt e process according
g any one of cl-ains 22 to 25. 27. The novel conpounds of formula I —~,

Vs, vk Wil dshmenied hevalobiaples 10 17
deshelﬁeﬂmulatheWBeeada Rg, ampndﬁdﬁcanﬂarbdeMthjl, a com~-
pound of the formula I, wherein R2 represents lower alkoxy-
carbonylmethyl having up to and including 5 carbon atoms,
is hydrolysed, or, for the manufacture of-compbunds of the
formula I, wherein R2 répresents lower alkoxycarbonylmethyl,
a compound of the formula I, wherein R, represents carboxy
methyl, or a salt thereof is esterified, and, if desired, a
compound obtainable according 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 prQCeSS is' converted into the free compound of the |
formula I or into a different salt.

25. . A process of producing a compound of formula I
substantially as described with reference to any of
Examples 1 to 12,

26. The compounds of formula I obtainable by the process
according to any one of claims 22 to 25. :

27. The novel compounds of formula I substantially"
"as described with reference to any of Examp;es.1 to 12,

28. A pharmaceutical composition.accordiag to claim 19
or 20 substantially as described with reference to any
of Examples 13 to 15,




