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2076 rocess for'nﬁnufactufe of Novel Benzazol e deridativ%s, R

\ .

phar tical preparations containing these derivatives, and their use.(s_' a

2 The present invention relates to a process for the nanuftacture of novel
benzazol e derivatives, pharnaceutical preparations containing these '
derivatives, and their use. The invention provides novel benzazole

derivatives of the formula | [err] (n,

i ¥ which R represents an optionally 4-substituted [err]23753iﬂ)erazi no
group or a group of the formula [err] [err] represents optionally
esterified carboxy or represents hydroxynethyl, alk.  represents |ower

al kyl ene or lower alkylidene, [err], independently of one another, each
represents oxygen or sul phur, Ph represents 1, 2-phenyl ene optionally

further substituted in addition to the substituent group Rl -C(=X1 [err]
repr esents oxygen, sul phur or optionally sub- stituted imno, and R
represents optionally fluorine-substituted | ower 3 al kyl or cycl oal kyl, and
their salts. - - There cone into
consi deration as substituents of p¥perazino R,.for exanple, |ower alkyl
optionally sub-

Process for manufacture of Novel Benzazole
derivatives, pharmaceutical preparations containing

these derivatives, and their use.

&r
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Btituted by hydroxy in-a position higher than the [err]-position, for
-exanple in the 4-position of 4-lower alKkyl- plpera2|no and oxi do.
<Pl parazi no optlonalty substituted in the 4- position is accordingly, for
exanple 1- pi petazino, 1- (4 | ower Al kyl) - pi perazi no or
1-(4-1ower-al kyl -4-oxido).- piperaztno, or 1-(4-(hydroxy-I|ower
al kyl')] - pi perazino in mhlch t he hydroxy group is bonded in a positi
Migher than the a-position. Esterified carboxy is, for exanple, |ower
“al koxycarbonyl . There cone into consideration as addltlonal substituents of
Ph, for exanple |ower alkyl, |ower alkoxy, |ower alkanoyl, trifluoronethyl
and/ or hal ogen. Optionally substituted imno is unsubstituted i mno or
imno substituted, for exanple, by oxido, by an optiaonally substituted
| ower al kyl, phenyl-lower alkyl or phenyl radical, by |ower alkenyl or
| ower acyl, suchTne b@u@bn&lkanenh;ohyﬂaﬂuﬂesahhonygamhmmﬁ | ower
al kanesul - 9h0n¥{'1e ufactu - Lawer, ahkyl garbaqoy! er:.v bey 4<y| enecar-
bamoyl or aza-, 3Tt Aras aIkernecar anoy éach aV|ng fromb5 to
8 ring rrerrbghgrma?hene;lceﬁreprnperecnsm@erc@nmna@gsm@sataet wertisragfivead d | ower
al kyl groupgng gﬂglgxaggle-- di -1 ower al kyl am no groups and, as
substituents of ¥ of the phenyl radical of phenyl-lomer al kyl,  for
exanpl e | ower al P PHﬁéF18Pk6%?”&ﬁ6FoP°W§ﬂo§§Wz idaRiS® §iHeD i s
accordlnglyoffeheexagﬁhaa lrower al kyl i mino, |ower alkenylimno, phenyl- or
phenyl -1 ower al kylim-no each optionally substituted as stated, |ower
al kanesul phonyl - i mno, nmono- or di-lower alkylcarbanoylinino, or by
al kyl enecar banoyl i m no or 2-aza-, 3-oxa- or 3-thia-alkyl ene- earbanoylimn no
each having from5 to 8 ring nenbers. Cycloal kyl -is, for exanple, 3- to
~8-nmenbered cycl o- al kyl, such as cycl opentyl, cyclohexyl or cycl oheptyl,
and al so cycl opropyl, cyclobutyl or cyclooctyl

L-e-m-m Nia (p,

\/.3
xy

in which :

Rl represents an optionally 4-substituted

piperazino group or a group'of the formula
Rz-alk-x -
Rz rep:esgnts optionally esterified carboxy or
represents hydroxymethyl,
alk represents lower alkylene or lower alkylidene,
xl and xz, independently of one another, each
represents oxygen or sulphur, - .
Ph represents 1,2-phenylene optionally further substituted

in addition to the substituent group R; - C(=x1)-NH-,



-/
nbefore and hereinafter there ar-e to be understooe by ¥| ower" organic v
ratttCal s, those having up to and |nclud|ng 7, preferably up tfo and :
|ncrud|ng 4, carbon atons (C-atons). Lower aIkyI may be siraight-chain mv
branched "and bonded in any position and, in the case of R, Lepresents
preferably straight-chain | ower alky bonded by a secondary C-atom or
branched, preferably [erfr] or [err]-branched, |ower alkyl, and ot herw se
represents preferably straight-chain | ower al kyl bonded by a prinmary or
secondary C-atom Lower al kyl bonded by a primary Catomis, for exanple,
met hyl, ethyl, 1-propyl, 1-butyl or 1-(2-nmethyl)-butyl, or/and also
1-pentyl, 1-hexyl or 1-heptyl. Straight-chain |ower alkyl bonded by a

secondary © A Gkpachits SRS, AR opToe iyl 2pur, S Penl 2

exanpl e, terti asgisuepd amlmsob@mﬁ or 2 (2-met-hyl ) - butyI 3 (3 met hyl ) -
pentyl og 2- (3t§bh)élshle%nb‘ﬂtlo¥ra(l‘hJ Wo@iﬁ@iéu@é@ﬂﬁééaolbﬁerfor exanpl e,

4-met hyl -3 4-et pr i sopropyl - or 4-butyl-, 4-secondary
butyl -, 4- |SObGE§Vl 8F EYFﬁPﬁléﬁé'butyl pi perazino, or. 4-pentyl-, 4-hexyl -

or 4-hepas8- phpécasadas Simlarly, 1-(4-1ower”al kyl-4-oxi do)-pi petazi no
represents, for exanple, 4- nethyl 4- ethyl .. 4-propyl.-, 4-isopropy|- or
4-butyl -, 4-secondary .butyl-, 4- |sobutyl oF 4:-tertiary

but yl - 4- oxi do- Bhpgeaziome, z@rtmmgd%amtmax% wbatﬁbpeyns of

4- oxi do- gwe&a&aas R 'H‘o(zmé‘ira@dﬁ’lé OVIEHwé’é kadﬂ% iéﬁh!!?y' guphi ch the .

hydr oxy grou bondéd in a p05|t|on hi gher t ositionis, for

exanpl e, FtEEQGE Shpdr BYFEOHY in ﬁnﬁﬁﬁkﬁﬁ?ﬂ)Qﬁgher than “ehe

1-(4-(3- byﬁbeumbapylfblr RixdaiplZd Nith the Lovipos bt kyhi dEng-18wekoalkyarpl e,
et hyl i depe, _eth i dene_or ene,

pent vl | CBRBEEREAPPY GBRE S IB § I ARRIAZ LiRchP S RYRERE PEDYESFSERAD! o

et hyl eneinltBe drposition is accordxngly, for example, l-piperazino,
l-(4-lower alkyl)-piperazino oz 1l-(4-lower alkyl-4-oxido)-
piperézino, or l1=[4-(hydroxy~lower alkyl)]-pipetazino in
which the hydroxy group is bonded in a position highef than
the «-position. | _

Esterified carboxy is, for example, lower
alkoxycarbonyl. _ | _ :

There come into consxderatzon as additional:
substituents of Ph, for example lower alkyl, lower alkoxy,
lower alkanoyl, triflucromethyl and/or halogen. .

Optionally substituted imino is unsubstituted imino
or imino substituted, for example, by oxido, by an
optionﬁlly substituted lower alkyl, phenyl-lowe: alkyl
or phenyl radical, by lower alkenyl or lower acyl, such
.as lower alkanoyl, by lower alkoxycarbonyl, lower alkanesul-
phonyl, mono- or di-lower alkylcarbamoyl} or by alkylenecar-
bamoyl or 3~-aza-, 3-oxa- or 3-thia-alkylenecarbamoyl each
having from S to 8 ring members. There come into consideration

avr

as substituents of said lower alkyl groups,y for-example -
di-lower alkylamino groups and, as substituents of phenyl

or of the phenyl radical of phenyl-lower alkyl, for example
lower alkyl, lower alkoxy and/or halogen. Substituted imino
is accordingly, for example, lower alkylimino, lower
alkenylimino, phenyl~ or phenyl-lower alkylimino each
optionally substituted as stated, lower alkanesulphonyl-



\« .

9, 3- propyl ene or 1, 2-,:1,3- or 1,4-butylene, or pentyl ene, hexyl ene or v
heptylene Phenyl - l'ower - al kyl is, for exanple, benzyl, |- or 2-phenylet
Lerrd1-, 2- or 3- phenylpropyl or phenyl butyl. Lower al kenyl is, for (2;)
exanple, allyl or 2-"or 3- butenyl Lower al koxy is, for exanple, methoxy;” °
et hoxy, propoxy , isopropoxy, butoxy#fsecondary butoxy, isobutoxy or
tertiary butoxy, or pentyloxy, hexyloxy or heptyloxy. Simlarly, |ower
aPkoxycarbonyI represents, for exanple, methoxy-, ethoxy-, propoxy-,
i.sopropoxy-, butoxy-, secondary butoxy-, isobutoxy- or tertiary

but oxy-carbonyl, or pentyl- oxy-, hexyloxy or heptyl oxy-carbonyl. Lower .

al kanoyl is, for exanple fornyl géi ropi onyl butyjéﬁ | sobutyryl,
or pentaﬁ@}PchmPWQGmﬁﬂ digiledey|al} @hégﬁméflhéﬁﬂanoyﬁ -1 ower

al kyl am g xk nfe@azqs@:ma}lemmmmﬁagkan of- Gkgth)5|rawla9ﬂ4ﬁréd’a-
di -1 ower al kyl am_no-|ower alkylimno_ is, ftor exanp

d|nethylSﬁrﬁ&ﬁ@ﬂﬁﬁW%HQH?§ﬁh %Xh@$aﬁ¥ﬂ%n%tﬁ9lpth59 BrmeSSEcial |y
d|nethylan1noet@ﬁ1oaﬂnym)iH 264 €l € byb s, NQ)-- ethLhEm&%rédﬂﬁybﬁﬂky||”1n0

f t h th yl
bt y1 i m AR ThonSP o Ay T 9RETEYL 1 crPRraRBREL 87| FHeHoRE® SHonyiRd over
aIkylln1adsbscﬂhicppqpﬂﬁkacjmwng&tybroz phedpbetintl.i m no. Lower
al kanoyli m no g, 5?8?%”§hda9§1¥£hgkg gggglog¥glmlugctnuyryllnlno

|sobutyryI|n1no or p| i mno. Lowe arﬁo carbon 1157 "o is, for
‘exanpl e, @@Pﬂd<9¥unépwe©ro®6§§n |§é§#§9§ﬁy- FSxy or tertiary
but oxy- GaAXRY ludTied-and Lo¥EEa shanesykakapubiy B8 itd i HYATR fag
met hane-. sul phonyl i m no or ethanesulpﬁony |1 m no.
4, carbon atoms (C-atoms).
Lower alkyl may be straight-chain or branched énd
- bonded ip any position and, in the case of Rl' represents
preferably straight-chain lower alkyl bonded by a secondary
C-atom or branched, preferably «- or g-branched, lower
alkyl, and otherwise represents preferably straight-chain
'lqwer alkyl bonded by a primary or secondary C-atom. Lower
alkyl bonded by a primary C-atom is, for example, methyl,
ethyl, l-propyl, l-butyl or l-(2-methyl)-butyl, or~ and
also l-pentyl,'l-hexyl or l-heptyl. Straight-chain lowsr
alkyl bonded by a secondary C-atom is, for example, 2-propyl
or 2-butyl, 2~ or 3-pentyl, 2- or 3-hexyl or 2-, 3- or
4-heptyl. Branched lower alkyl is, for example, tertiary
butyl or isobutyl, or 2~ (2-methyl)~-butyl, 3—(3-methyl)-
pentyl or 2-(3~-ethyl)-pentyl. _ '
l-(4-lower alkyl)-pzperazxno is, for example,
4-methy1-, 4-ethyl-, 4-propyl-, 4-isopropyl- or 4-butyl-,
4~-secondary butyl-, 4-isobutyk-br 4-tertiacy butyl-
piperazino, or 4-pentyi—, 4-hexyl- or 4-heptyl-piperazino.
Similarly, 1-(4-lower alkyl-4-oxido)-piperazino represents,
for example, 4-methyl-, 4-ethyl-, 4-propyl-, 4-isopropyl-
or 4-butyl-, 4-secondary butyl-, 4-isobutyl- or 4-tertiary
butyl—4-oxido—piperazino, or 4-pentyl-, 4- hexyL—or 4-heptyl-
4-oxido-piperazino. 1l-[4-(hydroxy-lower alkyl)]-piperazino
in which the hydroxy group is bonded in a p051t101 higher
than the a-position is, for example,l [4-(2- hydroxye-hyl\]-
piperazino or l-{4-(3-hydrozxypropyl)l-piperazino.
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- or di-lower alkylcarbanoylinmino is, for exanple, inethyl-, ethyl- or v
&gggbhyl car banoyl i m no. Alkylene- or 3-aza-, 3-oxa, or 3-thia-alkyl enecar -
b limino having from5 to’'8 ring nenbers is, for exanple, pyrrolidines .
plperldlno- -nor phol i no-, thi onor phol Lno- or plperazino-,‘or* -
4- et .hyl pi perazi no-, 4-nethyl-4-oxid pi perazi no- or :
4- ( 2- hydr oxyet hyl ) - pi.per azi no- car bonyl i m no. Hal ogen is, for exanple, .
hal ogen having an atom c¢c nunber of up to and including 35, such as v/
chlorine, fluorine or bromne. Salts of compounds of the fornula | are, for-
exanpl e, their pharmaceutically acceptable saIts such as acid addition
salts or, in the case&gf acj di ¢ conppunds, &ose I n which [err]

represents an LEFEF @ ?E&Feéﬁﬂlﬁbrr°qf$*§ﬂ y “% fBfeof with bases,
and, in &brytddenef, demmwmnnwlm IRJr-epcnesbm-sbdegvbdénéuted

1- pi peraﬁégg ?ghgr'nqre& taetr e,lc%wdﬁc é%r?éjdl tion salts are, for
e

exanpl e, d sal such Ic acid salts, for exanple
hydr ochl ori desﬁeﬁeﬁyéﬂ-éiwrl@rﬁedéeﬁ: don agAnpie, ftaybenes, lier eganpl e

hydr ogenlriyl- E?ieﬁ& = rlhezt-es 1,30 %mﬂmg%&i S@ltgenégﬁbnﬁ
opti onal stit 3 ham c acid salts exanpl e sul phanmat es or

N-cycl oh §§V§SPBhgﬁa gani ¢ sul phonates, for exanpl e methane-,
et hane-, benzeaaenqﬂ-nou@kuen&gm|ﬂ!ﬂuﬂ¢5 exdmplenrbenyylec. dei dresalts, such

2ot a bR ey O, RATRE A My e AL BEop BBVt o

salts, such asLewezl rlkenyl d& 4 icﬁ cﬁxa;n@rg)l eabbyll uar oB-potassi um sal ts,
al kal i ne ggﬁignggtal salts, for exanple cal ciumor nagnesiumsalts, and

alunlnlun1 zinc or copper salts but al so ammoni.um salts with anmoni a or
or gani ¢ -ani nesLONGE @lXeFYe i 4 QT i BX3MBLE aMABNSXY et AERBKY M ne,

di et hanopagpefyQr ikbp@b'ﬂ:%&ﬁj 2 BUtDx Y HEESRIAr F B EEoRY §, 1BBbutoxy

exanple guagg;g§2¥y§%utoxy, %: pentyloxy, hexyloxy or heptyloxy.
Similarly, lower alkoxycarbonyl represents, for example,
methoxy-, ethoxy-, propoxy-, isopropoxy-, butoxy-, secondarcy
butoxy-, isobutoxy- or tertiary butoxy-carbcnyl.'or pentyl-
oxy-, hexyloxy- or heptyloxy-carbonyl.

Lower alkanoyl is, for example, formyl, acetyl, _
propionyl, butyryl, isobutyryl, or pentanoyl, for example
pivaloyl, hexanoyl or heptanoyl.

Di~lower alkylamino is, for example, dxmethylamxno
or dlethylamxnc. Similarly, dL-lpwer_alsylamxno-lower
alkylimino is, for example, dime;hylaminqmeth?limino or.
‘diethylaminomethylimino, or especially dimethylamincethyl-
imino or Z-Zdiethylamino)-ethylimino.

| Lower alkylimine is, for example, methylimino,
ethylimino, ‘propylimino, isopropylimino oz betylimino.

Lower alkenylimino is, for example, allylimino.

Phenyl-lower elkylimino is, for example, benzyle or
2-phenylethy11m1no. | _

_ Lower alkanoylxmxno is, for example, acetylzmzno,
proplonylxmino. butyrylimino, isobutyrylimino or
pivaloylimino. |

. Lower alkoxyca:bonyllmlno is, for example, methoxy-
ethoxy—, propoxy- isopropoxy-, butoxy- or tertiary butoxy-
carbonylxmzno.
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QTBMBr al kyl halides or |ower alkyl sul-phonates, for exanple 4, 4-dinet hyh:,
4,4-di ethyl - or 4-ethyl--4-nethyl halides or sul phonates, such as net r
ethqulphonates The i nvention relates, for exanple, to conpounds of
‘tormila | in whigh ferr] represents, ,on the-one hand, 1-piperazino
optionally substituted in the 4.-p05|éxon by | ower aIkyI,]hydroxy-Iomer
al kyl in which the hydroxy group is bonded in a position higher than the
aposition, and/or oxido or, on the other hand, a radical of the formula
~[err] in which [err] represents carboxy optionally esterified by a | ower
al kanol or represents hydroxynethyl, alk represents |ower al kylene or |ower
al kylidene and X 2 represents thio or oxy, and in which X represents thioxo
or oxo, Ph repre&amksaﬂx&quuﬂpnunylxmﬁﬂmnmslyfsnbexampled methddeti on to

t he group fiﬁy ol ower al koxy, |ower

al kanoyl, SLE%H:’ 91139 nhISHd rrl% "{l gen, resents ox thio, or imno
opt i onal I y 3 sul@ﬂgnomtoéd ddy' ONRH @Iwcamammﬁ*mmqwam E@fl eXamPARKYI

by pheny|mQEhQHQQYEﬂH9%ﬂ'd¥ S é%ﬁ¥1433é5ﬁﬁﬁ yYimist i tuted by | ower aIkyI

| ower al koxy and/ hal ogen by | ower, al keny 0 | ower

al koxycar bonyl , %ﬁ&ﬁ e " @AFord T°”?mnﬁ¢ % e"Ag{'aTﬁggfi’i)éT‘ﬁﬁFEarbarn)yl

or by al k;ahanglxmn& m;n£ -foom reB-8 I‘um@hkeﬂxmwsatbanbgt eaainplayi ng

fromb5 to |

fluorine- ggﬁé???&tegb %&F%gxéi }Eﬁgggyépfﬁ%- %k%méfs ?k&?o and their

salts, espécPaPPyapnaﬁnac@mJizﬂﬂ%bzknxgﬁzﬁﬂEn%a}ts-mqthInieqxldn-relates
- espeC|aII§1bgrngEgunQ§ WLGiuh§d¥dﬂ¥ékﬁ§1fiﬁxperazxno-carbonylxmxno.

(Ia) in whic represents he “one erazi no,  1-(4-1ower
Ealogen is, for example, halogen havfng an atomzc -
number of up to and including 35, such as chlo:xne,
fluorine or bromine. -

Salts of compounds of the formula I are, for example,
their pharmaceutically acceptable salts, such as acid
addition salts or, in the case of acidic compounds, for
example those in which 'R represents an R -alk-xz- : |
radical and Rz is carboxy, salts thereof with bases, and,
in the case of compounds in which R represents
4-substituted l-piperazino, quate:né:y salts thereof. Acid
addition salts are, for example, mineral acid salts, such
as hydrohalic acid salts, for example hydrochlorides or
hydrobromides, or sulphuric ac1d .salts, for example hydrogen
sulphates or sulphates, amxdosulphonxc acid salts, such
-as optlonally N-substituted sulphamzc acid salts, for
example sulphamates or v-cyclohexylsulphamates, or o:ganxc .
sulphonates, for example methane~, ethane-, benzene- or
p-toluenesulphonates. also carboxylic acxd salts, such
as lower ‘alkanoates, for example acetates, or tartrates,
malates, fumarates, maleates and the like. Salts with bases
are, for example, metal salts, such as alkali metal salts,
for example sodium or potassium salts, alkaline earth metal
salts, for example calcium or magnesium salts, and
aluminium, zinc or copper salts, but also ammonium salts
with ammonia or organic amines, for example with triethyl-
amine or ethanolamine, diethanolamine or triethanolamine.
Quaternary salts are, for example,quaternary salts with
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al - pi perazino having up to and |nclud|ng 4 C-atons?in ?he | ower al kyl *
no\&M), such as 1-(4-nethyl)- piperazino, 1-(4-1ower '

al Ryl£4- oxi do) - pi perazi no havi ng up to and including 4 C%atons in the lNeder ,.
al kyl” nmoi ety, such as 1-(4-nethyl- 42X|do) pi perazi no, or .

| -[4- (hydroxy-1lower al kyl)]-piperaziho in which the hydroxy group is bonded
in a position higher than the [err]-position and hydroxy-Iower alkyl has UQ/
to and including 4 Catons, such as |-[4-(2-hydroxyethyl)]- - piperazino,

_on the other hand, a group of the formula [err], in which [err] represents_
car boxy or | ower al koxycar bonyl having a total of up to and including 5

C-at ons, rﬁ%y I t o, y X al k'
represen S Iow%ikqu ﬁgﬂﬁpQﬂy 1140 FQ%EnaQ%s gﬁgnéﬁﬁh as

avi n to and .i nc
et hyl ene 4014"131315;‘}1*’66371 rerfe, 4hee 'gwﬁ-pr%% eﬁrgtlz%xm@ﬁtavl badiéesn y,

sul phur, ogndull Bpnéiatash sucﬁWﬁg*ﬁéﬁﬁéhrWﬂrégﬁ@sui HG&aéLE¥| having up to
and 5 |nclud|n 4 C- at ons, s%hgkas net€¥r Iome haV|ng up to and

i ncl udi ng 4 C BSEPVERAT h%f%@@ haané°§ﬁ°HF % @&unber of
up to andhhnﬁbwduﬂg.&anuxﬂlﬁm mhlm&pr&se@es;]onrepeeeaathanﬁy, t hi o,

I m no, s al kyli ngl u uch as
met hyl i m ngﬁpg gééPQ éﬁ%ﬁﬁp' ony |%§ho ﬁd%l%k gﬁgg4-§néﬁkggﬁuging 4
C- at ons, Lowew ééﬂmhduhﬂiﬁﬂ&ﬁnﬁaﬂem1mbKY1oWErWhinxybarbUdbeUIHGOM@V|ng up

to and i ngl WehRRES if & %xﬁt&m @?gt?éPOWQ@VPRQY&LﬁbEQth 'aw/o:

al kyl car bangyl i m no hayi ng o and 1 ncludin -atons, sucC
dlnethyleﬁg38n8§P|ﬁWh§ %n° 3ﬂanqowkr‘%?k?g;n?ﬁothﬁvﬁﬁﬁ“ﬂéato and

|nclud|ng +@lk-x - in which R represents carboxy optionally
est;rxfzed by a lower alkanol or. represents hydroxymethyl,
21k represents lower alkylene or lower alkylidene and X
represents thio or oxy, and in which X represents thioxo
or oxo, Ph tepreSents l.z-phenylgneléptionallylSubstitntedin
addition to the group RT-C(éx)eNH-, also by lower alkyl,
lower alkoxy, lower alkanoyl, trifluoromethyl and/or
halogen, X reptesehts oxy, thio, or imino optionally
substituted by lower alkyl, di-lower alkylamino-lower alkyl,
by phenyl or phenyl-lower alkyl each optionally substituted
by lower alkyl, lower alkoxy and/or halogen, by lower
alkenyl, lower alkanoyl, lowe: alkoxycarbonyl. lower alkane-
sulphonyl, mono- or di-lower alkylcarbamoyl or by alkylene~
or 3-aza-, 3-oxa- or 3- thza-alkyleneca;bamoyl each having
from S to 8 ring membe:s, and R 'represents optionally
fluorine-substxtuted lower alkyl or 3- to 8-membered
cycloalkyl, and thezr salts, esgecxally oharmaceutxcally
acceptable salts. _ o

The invention relates especially to compounds of the

formula
N .
N
34-ﬁ-na// X3
S
in which

R4 represents, on the one hand, i-giperazino, 1-(4-1dwe:



%}aions, such as benzylimno, and R ) represents [err] branched Io d
al kyl having up to:and 6 including 4 Catons or straight-chain | ower
9 hqxbng up to and including 4 C atons bonded by a secondary C atom ({sju
‘s tertiary butyl, or”*i sopropyl, and their salts, especially
pharmaceutically acceptable salts. The<gnvention rel ates especially to
compounds of the formula [err] in which“[err] represents, on the one hand,
1.¢4-1ower alkyl)-piperazino having up to and |nclud|ng 4 C-atoms i. the
| ower al kyl moiety, such as |-(4-methyl)- piperazino, 1-(4-1ower

al kyl - 4- oxi do) - pi perazi no having up to and including 4 CGatons in the | ower
al kyl moiety, such as 1-(4-nethyl-4-oxido)-piperazino, or I|-[4-(hydroxy-

I | Kyl which the hyd ded t
i aher than | no. KA TRARRRRE fR iRy N 0 ) AR RACRARERY A% eRBRH g

4 C- atonms, such dan EHel- l(wmokmwbtmmﬂyprwhzaaol ¢4 meshyle ~ot her.
lover a ELQEEJL&H%M e A TR ey hERyL oA Lo L 3P) BpRRer aB 20T OLuch
as met hoxycar bony1aveme (4R SR AMbniacl ‘é@kﬂgrép¢e§éﬁ95 iBwERealRYRENe havi ng

up to and includigikyl o SUEh 26 Btlyleeengl-4~3xREOPH-bERAL aTitho%
represents sul phur, an |ch R represe drogen, | qwer, alﬁyl
“having up to and3mdiT & Q’ é’r%"’e"suifr‘&g) PK?F‘ ERRr 1B PBEF havi ng
up to and rncIumuu;<hyazuxymgrauphzasbonaéaxyn‘arpbahngon highey amaxt onic
ond Lerr] Tepr oo SPAINtr and rafFerri fue P tar Bl bR N8 b o' o
C-at ons including 4 C-atoms, such as 1-[4-(2-hydroxyethyl)]-
piperazino, or, on the other hand, a group of the
"formula R _—-alk'=X -, in which R represents
éarboxy'ér lower alkoxycarbonyl having a total of
up'tofand“including'5 c=atcms. such as methoxycarbonyl
or ethoxycarbonyl, or hydroxymethyl,'alk' represents
lower alkylene having up to and inciuding 4 C-atons,
such as ethylene or 1,3-propylene, and x2 represents
oxygen or, preferably, sulphur, '
and in which ' .
R represents hydrogen, lower alkyl havzng up to and
3 including 4 C-atoms, such as methyl, lower alkoxy
having up to and including 4 C-atoms, such as methoxy,
or halogen having an atomic_number of up to and
including 35, such as chlorine, '
x; represents oxy, thio, imino, lower alkylimino having.

up to and including 4 C-atoms, such as methylimino,-
~ lower alkaneéulphonylimino having up to and including
4 C-atoms, such as methanesulphonylimino, lower
alkoxycarbonylimina having up to and including §
C-atoms, such as‘eﬁhox?cérbonylimino, di-lower
alkylcarbamoylimino having up to and including 8
. ‘C-atoms, such as dimethylca:bamoylimino, or phenyl-"
lower alkylimino having up to and including 10
C-atoms, such as benzylimino, '
and ' '
R represents g-branched lower alkyl having up to and
including 4 C-atoms or straight-chain lower alkyl



. Straight-chain | ower alkyl

&

| having up to and inci udi ng "4. C-atoms bonded
%W, & secondary C-atom such as tertiary butyl or isopropyl, and their,  ; -
3 The invention relates first and forenost to conpounds of the fbfhula

- ot 4t Wy’ i

n which R represents, on the,one hand, 4 |-(4-1ower atkyl)-piperazino

having up to and including 4 G atons in the | ower al kyl noiety, such as ...
1-(4-nethyl)- piperazino, or, on the other hand, w carboxy-I|ower alkylthigJ
having up to and including 4 C-atons in the | ower alkyl 10 noi ety, such

as 2-carboxyethylthio, and in which R represents hydrogen, |ower al koxy or
| ower al kyl, each having up to and including 4 C—atons such as net hoxy or

nmet hyl, [err] Is thio ang%$err] represents rr! branched | ower
al kyl havi MAYARG RRNEP | udpayudingatofcatomen! OQS‘ tﬁYar%/ but yI and
t hei t he

r sal tSsemmy@la%hnreé@&SSaQSEEEtQEky bﬁt?"l 02O TRYH G

f | t n the Ex and eir
formand |eREYY ATie s ledptc IARTR SRa PR Rl Eal St Serantants vo.

exanﬁai&gkconden5|ng wi t h one anot her conpounds of the f or mul ae [err]

(111

gr oufesmulfe Eoriquiwhichr

spli

group f the fornmul'a R
g ant the r}°"?‘ép§¥§¥§7ﬂtmﬂ&ﬂFBgeﬁuCBr as dovidemstyllith one

anot lparpe&alimd Ner-epf+1 e aikfl.esl46ﬂ1do°}°§!9&‘:h%§.n& ®aveigd obt ai nabl e

ntio

accor? @% nélu%éfuging 4 C~atoms in the lower alkyl moiety,

such as 1-(4-methy1-4—ox1do)-pzperazzno, or 1-[4-(hydroxy-
lower alkyl)]-piperazino in which the hydroxy group is

bonded in a position hxghe:_than the a-position and hydroxy-.

lower alkyl has up to and including 4 C-atoms, such as
1-[4-(2-hydraxYethyl)IApiperazind, or, on the other hand,

a group of the formula R_~alk'-X - in which R

represents carboxy or lower alko%ycarbonyl hazing a. total
of up to and including S C-atoms, such as methoxycarbonyl
or ethoxycarbonyl, alk’ represents lower alkylene having

up to and including 4 C-atoms, such as ethylene or
1l,3~propylene, and X rép:esents sulphur, and in which

Rs represents hydrogen, Iowei alkyl having up'to and .
including 4 C-atoms, such as methyl. lower alkeoxy having up
to and including 4 C-atoams, such as methoxy, or halogen
having an atomic number of up to and including 35, such

as chlorine, X! represents thio and R_ represents
es=-branched lower alkyl héviné up to and including 4 C-atoms
or straight-chain lower alkyl having up to and zncluding

4 c-atoms bonded by a seconda:y C-atom, such as tertiary
butyl or isop:opyl, and their salts. _

The invention relates first and foremost to compounds
of the formula Ia in which R4 ten:esents, cn the one hand,
1-(4-lowe: alkyl)-piperazine havxng up to and including
4 c-atoms in the lower alkyl moiety, such as 1-(4-methy1)-'
piperazine, or, on the other hand, u—ca:boxy-lowe: alkylthio
having up to and including 4 C-atoms in the lower alkyl

The conpound% of the
for

o oup. of 1 g daiALid Wpff?m AP gasn gl Sonkali WY R0 SO0,

FRPTASENtY, paptbsecane dagdoup that can be
L-Afd-L oWt tmgmlﬁ@@a%a&pﬁ%@% BpdesgsRa AhelidaiBg represents a

2




—Jhﬁ#@—a—d+++efeﬂf*tﬂﬂponnd—of ‘the’ formil'a”l "and/ or convertlng afree” o
conpound obt'ai nabl & according to the i'nvention into a salt or a salt i
.pbtainabl e according, to the invention into the free conpound or int
different salt. The“radical Y which can be split off is, for 4 exa
optionally esterified or etherified hydroxy, optionally etherified nercaptot

quaternary anmoni o. Esterified hyd(pxy is, for exanple, hydroxy

eeﬁerlfled by an organie carboxyllc acid, such as | ower al kanoyl oxy, such
as acetoxy, or a benzoyloxy group, but is preferably reactive esterified
hydroxy, such as hal ogen, for exanple chlorine or bronine. Etherified
hydroxy is, for exanple, 11 | ower al koxy, or a benzyl oxy or phenoxy
group. Simlarly, etherified nmercapto is, for exanple, lower alkylthio or a
benzyl t higo Détphesychhag |r-auabc@atnymanyoarrﬁaai dn whifcty exanpl e,

i -1 I h 3 |
L oner SN AR far bk IBLE MELIRIYL 10BN, { ! 2o o
repr esenthawing papetazand iadiodlingpdi Sraltbmssulsacht disedethaxe ok positi on,
there conpsedyi o gonssdendbi 8RqaR t Bepradieqdls t hat Lt e rud 'ﬂoﬁé al so

primry, secondary30r tertiary _anéno, for exanple am no, -N-nono-I| ower or

N, N- di - | WY Tl RY BT e FBraé?aHﬁFé“ﬁé?ﬁyﬁaﬁrﬁ6°mévhﬁﬁﬁhliﬁ &RGRkARY ani no

or dlethmi P, ang \elhé k| eagesi,no, such as plperldlno pyrrolidino,

nnrphollno t hi hol i Qr _a nQ _or. m no. _qroup,

Bonvovl oxy. berbSR ovehRaal eiaRan, raReg At F sHE, Hareiru

di phenyl aonf rthgrtnmulann hektioaedt ha jthengikxampletsy ard tﬂmzi;d sal esnd

benzylthio gro ééﬁasbSESHHQt EE’F["%% ro gg)lmear{w ?al kyl ,
ogen % S errals

| ower al koxy, h nitro of sta ing ma t he
for mul ae a¢cerding | tormethedsckanpwnepesrssl, sfiors exampldhds-of the - -

condensing with one another compounds of the formulae

= 4 II) and Y Y N-Ph =R

e N ek
. . . 3 |

in which !1 reptesents hydrogen and ¥_and ¥  together

represent a group of the formula =C=X , or one of the :édi-

cals Y. and ¥ representsa group of the formula '

-C (=X )-24, in which Y4 represents a group'that can _

be split off, and the other and Y_ represent hydrogen,

or, if R represents a group of the formula R =~alk-X -,

Yl is cyano and Yz and Y3 represent hydrdgen, or _2

condensing with one another salts thereof, and, if desired.

converting a compound obtainable acco:dzng to the invention _

into a different compound of the formula I and/o: converting

a free compound obtainable accotdxng to the 1nvention into

a salt or a salt obtainable according to the invention into

the free compound or into a different salt. |
The radical Y which can be split off is, for

example, optionally esterified or etherified hydroxy,

optionally etherified me:captc-o: quaternary ammonio.

Esterified hydroxy is, for example, hydroxy esterified by

an organic carboxylic acid, such as lower alkanoyloxy, such

as acetoxy, or a benzoyloxy group, but is prefézably

reactive esterified hydroxy, such as halogen, for éxaﬁplé

chlorine or bromine. Etherified hydroxy is, for example,

R




’ o7

Wffornula IT i'n which [err] represents é.[err] group; for exanpl e. aIkalr,!

1 or alkaline earth netal salts, for exanple the sodi um or potassr\lp .
%Al g\ of the sane, and al so acid addrtron salts of conpounds of the ki *

f o all in which Rrepresents 1-piperazino optionally sub- stituted in

the 4-position and Y represents hyd? gen, and of conpounds of the fornula.--

1l in which Y represents 2 a [err] ‘tYadical or hydrogen,[err] represents s/

hydrogen and Y represents reactive esterified hydroxy, 4 for example

mneral acid addition salts thereof, such as hydrohalides, for exanple

. hydrochl ori des or hydrobrom des, or sul phuric acid addition salts thereof,

for exanple hydrogen sul phates. The reaction is carried out in customary

"~ manner, especri Ié in the manner, known fromthe literature f& inalogous
8P R&

react i ohSWep @ lry OfFn 3 BERZYSAXY 1Fr RNERAFE ITOURY onEEMmE B, if
necessaéyheaxlflie_dpwemoofrsa, Gurencampl @gchdwek Nnalkglenso ot the

P BB e S A M AV RIS

esteriffod mgdmple,proficlonpier alkylamramiensioy egemplernruMetbaie of the
reacti ogpAbng8MBeUREY eRhyillh o%!BJ' e gy @{&B[Aié '“o¥"§?h 399952 kgt he

radicals [err] .represents a [err] roup an err] ents Sptronally

et heri fR& eﬁéFé&pPG &PGU&Q&“W%#(% &t} ke R 0&795 ﬁﬁﬁstﬁth f or

exi'm{)l e%;pﬁgetamual :amcﬁlsuddﬁuanprs@df@iém& ﬂréSEhbl ?tilon ?f dt he
split o en i de, nergc or co and{ or at .el eyate
tgnperaﬁu?gxgﬁganéxiﬁﬁﬁé comes,iin $o3% ﬁéﬁ égecﬁﬁﬂéﬁg ng agents
are basesagucaabbe Bplithe fforalss grxﬁaﬂybesetmahwrohate:taarg such as
'”Orga”§ﬁiﬁése§o:fQQaEéﬁEpHifﬁhh‘Hnméhﬁffﬁhé¥“6¥ &Sy Ty BydEoxi de,

car bona
: alkylamino, for example methylamino, ethylamino,

dxmethylamino or diethylamino, N N-alkyleneamino, such as
piperidino, ‘pyrrolidino, morpholino, thiomorpholino or an
anilino or diphenylamino group. Benzoyloxy, benzylo#y,
phenoxy, phenylchio;'py;idino, anilino and diphenylamino
groups, and likewise the phenyl moiety of benzyloxy and
benzylthio groups, may also be substituted, for example
by lower alkyl, lower alkoiy, halogen and/or nitro.

Salts of starting materials of the formulae II and
III are, for example, metal salts of.compounds of_the'
formula II in which R represents a BOOC-alk-X_ group,
for example alkali metal or alkaline earth metal salts,
.for example the sodium or potassium salts, of the same,
and also acid addition salts of compounds of the formula
II in which R rep:esents l-piperazino optionally sub-
stituted in the 4-poeltion and Y represents hydrogen,
and of compounds of the formula III in which ¥_ represents

a =C(=X )-¥ radical or hydrogeh, b4 representg

hydrogen and Y represents ;eective esge:iﬁied hydroxy,
for example mineral acid addition salts thereof, such as
hydrochalides, for exempiehhyd:ochlorides or hydrobromides,
or sulphuric acid addition salts .thereof, for example-
hydrogen sulphates. , _

The reaction is carried out in customary mannec,
especially in the manner known_f:om the literature for
anelogous'reactions, preferably in a solvent, for example
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~or .bi carbonate, or: organic nitrogen bases, for exanple tri- ethylam ne
pyridine. Sone of t'he starting materials of the formulae Il and Il are\
Kknowp,, Novel conpounds of the fornulae Il and Il can be manufactured
anal ogously to the manner in which the known-starting materials are

. produced, and the present invention renges al so to these novel conpounds,
to- processes for their manufacture, and their use. Compounds of the

fiofmul ae 11 and 111 in which [err] , respectively, represent a [err]
group, can be nmanufactured, for exanple, by reacting a conpound of the
formula I'l or IIl, in mhlch [err] , respect- ively, and/or [err] each:
represents hydrogen |n customary manner with a conpound of the formula

“Jerr] (lla |n whi e ch the [err] radjic I nde engently of one
anot her , nﬁ& Van:-ikhai ehphéﬁ?oggesﬁﬁﬁ Ral ogen,

ether|f|e@dndﬁnsqngwagﬁdmy|ine£hemna$@t®£[ehe]:eacomoaxaﬁpbommpunds
phosgene, o&hl %fafﬁﬂégéwqu f@ﬁeé eh@kogggog EEQIQCId ester
n1c acl suc

or hal odi thiofo or an di -substitute
N, N-di - | ogr and # JARERpE RS b%lrfd'i/f”ﬁfﬂ THe. gm%oﬁﬂﬁsygf the formula I11
in which [rprledety ft@rad@weeseaéueﬁfﬁéd]nyaf eaaebebm tai aaé,chor

I t, of h
?éﬁfﬁsin@%&n&d&s‘-’re“ il %a%"%p"””dmmcﬁemé”?%meackm oF | FAFERHRAA cn
-each of tlof mm@lﬁntmuﬂae[Imrandrﬂﬂﬂmmdemhighoénenefathehcadzcensesents

‘reactivel ¥% egtlgh l‘[ e&&y{g & s £t r}.e“,i ﬁd¥hyg{.86 Qha etzherl fied mercapto,

such as wi'gh osgene, osgene, aC|d gster,
hal ot hi of Gepresents me:pmonmlkwmmorufnm merdapteegroyp Qr an -

-Phs-gleseﬁgydfﬂﬁm&25|c condE%sfn '?ﬂ%ﬁ ak&v'aggﬂa%efahgsvﬁggbahgge o
pyridi ne. &¥ éitsrq%‘llliiﬁeﬁ"hl%laa?ﬁ‘h °gf aabéf'g&l?f-ﬁ?ﬁe °%|g e sp 112"

off hydrogen sulphide, mercaptan or alcohol, and/or at
elevated temperature, for example at boiling temperature. - - -
Basic condensing agents are bases suitablelfot the formation
of liberated hydrohalic acid, such as inorganic bases, for
example sodium, potassium or calcium hyd:oxlde. carbonate
or bicarbonate, or otganic nitrogen bases. for example tri-
ethylamine or pyridine.

Some of the starting materials of the formulae II
and III are known. Novel compounds of the formulae II and
III can be manufactured analogously to the manner in which
the known starting materials are produced, and the present
invention relates also to these novel compounds, to
processes for their manufacture, and their use.

Compounds of the Eo:mulae II and IIT in which Yl
and 22, respectzvely. rep:esent a -C(sxl)-Y4 .group,
can be manufactured, for example, by reacting a compound
of the formula II or III, in which z or ¥ , respect-
ively, and/or Y_ each -represents hydrogen, in customary
manner with a compound of the'fo:mula Y'=C(=X )=-Y
(IIa).'in which each of the !; radicals, independently
of one another, represents reactively esterified hydroxy,
such as halogen, etherified hydroxy or etherified mercapto
24, for example with phosgene, thiophosgene, a haloformic
acid ester, halothioformic acid ester or halodithioformic
acid ester, or an N,N-di-substituted, such as N,N-di-lower
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ertiary am ne and car bon di sul phide, with an optlonally substi tuted

oyl isothiocyanate or with an alkali metal or ammoni um thi ocyanat and_
ach case thermal decom position of the resulting thiourea conpoun ol
reaction with hydrogen chloride and amoni um cyanate or *amoni um

t hi ocyanate. By such reactions ¢@<ﬂly t he conpounds of the formula 111 .
mentioned as starting materials in which [err] represents a [err] group-JJ
are formed, and these can be-recovered either by reaction with a conpound

of the fornula Il in which Y is hydrogen, or, in the absence of such a
conpound, can be further reacted to formiso- cyanates or isothiocyanates

of the formula Ill. Starting materials of the formula IIl in -which [err]
repreikyﬁatadbenﬁkbagqu)hﬁiiqqyr] represents hydr.ogen are accordingly
preferably | c dipt i 0 be used for
“their furtﬁ%&bgﬁggggéféﬁéhéﬁFgg LHt riégggfgg gﬂtﬁgﬁthsolatlon The
conp&RARShEF F#G‘H&%ﬂﬂa?l’ fIRYRr FAR PR %Pﬁﬂhﬁﬁﬁvb§°éonvert|ng Y in

a CoéﬁﬁhﬁdequthdH@Hﬂﬂ d \édnfiddnd of the formula IIf! Yh whikh Which Y

-rc(epr esgnt grq radﬁcg th t Canﬂ'-'l?ﬁerﬂcﬁ %oeéérgg‘ﬁigto a_ ?ﬁ?ﬁ{}?f hgrii)r ,rru;ﬁdR_
i f deheréd:mudav&ﬂrﬂﬂ oliiika obimi winbe R Qccbrdfngheo the i nvention

'nt Ogaodﬁg%s&fs npg néé}&f ! Gnd QH@&R&:?OHEEBEQQ@ free

und obt al nabl & -accor ng to t e Invention 1 nto or a salt

obt aFﬁéQ#éVaé&'oﬁélﬁﬁgltfd-%élYiqu #thegbfied hydeos¥npSund or into a

d' ffs&ﬁahﬂba m@%‘é‘a‘iﬁ'os tdifdn @ @&E%@éé@ﬂe NtRigplbayYRnef, the formula
erg% are, .for, exanpl e, thos ii] £ be. converted Into a group of the
for ndl hajefprmie agid, ¢Rses, | tnipformic, ?ﬁlﬁa?éFefhyar ol ysis), hydro-

halodithioformic acid ester, or a N,N-di-substituted, such
as N,N-di-lower alkylated, cazbamcyl halide, in the presence
of a basic condensing agent, such.és“an inb:gahic”base,
pyridine or a tri-lower alkylaminé. or a carbodiimide, with
a tertiary amine and carbon disulphide, with an optionally
substituted benzoyl isothiocyanate or with an alkali metal
or ammonium thiocyanate, and in each casé_thermal decom-
pbsition of the resulting thiourea dompOund, or by reaction
with hydrogen chloride and‘ammoniumﬂcyanaté_o: ammonium
thiocyanate. By such reactions chiefly the compounds of
the formula III mentioned as starting materials in which
Yz represents a -C(ax:)-Y4 group are fo:ﬁed, and these
can be recovered either by reaction with a compound of the
formula II in which Y 'is hydrogen, or, in the absence
of such a compound, can be Eu:ther :eacted to form iso-
cyanates or isothiocyanates of the Eormula III. Starting
materials of the formula III in which Y_ represents a
-c(sxl)-24 group and Y represents hydtogen are
accordingly preferably formed in situ under the reaction
conditions to be used for their further p:ocesszng and are
further reacted without isolation. '

' The compounds of the formula I can furthermore.be
produced by converting"i5 in a compound of the formula

v
Ys-N'H-Ph .-R3 - {Iv),
\X3/



reduction or® oxi dat'ion.’ Salts of conpounds of the formula |V are, Z-
.exanple, acid addition salts, such as hydrochlorides, or sulphonic

salts. Radicals that can be converted into groups of the fornula [err] by
sol volysis are, for exanple, those of the fornulae [err] in which [err]
I, ndependent |y of one another, represe esterified hydroxy groups or

lylr oxy groups etherified by a nonohydric al cohol, or nercapto groups
etherified by a nonoval ent nercaptan, or together represent hydroxy groups
etherified by a di-hydric al cohol or nercapto groups etherified by a

di val ent nercaptan, or an imno group optionally present in salt form and

adi oal IR AFh s HARr TRl LCrEREohl LGP in. PR SoRERR" VD
[ﬂ]r] ][eprthas m@t@f |ﬁhedf¢n;/lmb&y gﬁy#xg: Euppraxgya(r)réﬁﬁttﬁ;g%xgr oup
etherifie c eL -

- ether, or ehtsé%eeeﬁf "g% }ffl%:g%m ,Eﬁiii re r%gé}rﬁng fuﬁ?:tf}l onaIIy
nodi fi ed é@rlﬁ%ﬁﬂ-fcﬂdi rﬁcﬁ%mm a:(e@pquml h@btﬂhaﬁbbSt aFcFpPEddngaitsoxy .

Esterifi ectﬂavcirrwehﬁxson fmt&wr@isﬁebadeowmesaﬁal beednay fa:midraoftal ic acid
gr by an %ﬁﬁzy c car OXQ;'C ac¢ esuch og A L?r exanpl.e chlorine or
rom ne, LIRIRA C iR A 558 e‘?(%\'ﬁ%?'énﬁc%? yn3PLg; 95F8§p6i‘9 o
-optional | whaulisivénditah bite®ys osyle Hyer axgakthebehindbly aceordind i c
Ui kow se, S riin, Lo 1 q AL Hr et FoRbERBR caBt ARERL 2 BaF AR RS o
| ower alkﬁaﬂh() for exanple nethylthio or ethylthio. Fydroxy groups
etherified by agidpeiis HLONCAn BE cdRVeF¥@EP AL awaioabkxs'zer&w OXy,
formula R -C(=X )- are, for example, those that can
be converted into a group of the formula R =C(=X )=
by solvolysis, i.e. reaction with water (hydrolysis), hydro-
gen sulphide or one of its salts or an alcohol (alccholysis)
or by reduction or oxidation. . '
Salts of compounds of the formula IV are, for example,
- acid addition salts, such as hydrochlorides, or sulphonic
acid salts. .
‘Radicals that can be convetted intc groups of the
formula R ~C(=X )~ by solwvolysis are, for example, those
_of the formulae Y -C(=X_)-, R -C(Y_ Y )- or Y -C({Y_Y¥ )=
in which ¥_ and Y , independently of one another, 78
represent esterified'hyé:oxy-g:oups or hydroxy groups '
etherified by a mbnohydric alcohol, or mercapto groups
etherified by a monovalent mercaptan, or together represent
hydroxy groups etbe:ified by'a dihydric alcohol or mercapto
groups etherified by a divalent mercaptan, or an imino g:cup
optionally present in salt form, and Y represents a -
l-piperazino group substituted in the 4-position by a
radical that can be split off by solvolysis, or a
Y =-alk-X - group in which ¥ represents an esterified
hydroxymethyl g:oup,'a hydroxymethyl grbup etherified by
a silanol or a cyclic 2-hydroxyether or 2- or 4-hydroxy
ether, or esterified by a carboxylic acid, or represents
functionally modified carboxy of the formula -C(-O)-Y6
other than esterified carboxy.

_.h____ fm . — c— e mas st b . —————— = 4 = Y ¢ e—— ——— — = - T 0 - mmre—— e
gen sulphlde or oOne of: |ts salts or an al cohol (al coholysis) or by -
f .

a ./
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exanple ethylenedloxy or propylenedloxy, and nercapto groups etherlfled

divalent nmercaptan are, for exanple, |ower al kyl enedi't hi o, for exanpl e
\ | .enedi thio or propylenedithio. An inmino group optionally present i .
S formis, for exanple, imno optionally present as a hydrohalide, such
as a hydrochl oride or hydrobrom de, sul phonic acid salt, for exanple
nmet hanesul phonat e or p-tol uenesul - ﬁﬁgnate or a sulphurlc acid nono-ester
salt, for exanple nethosul phate. Radicals in the 4-position of a plpera2|no
group that can be split off by solvolysis are, for exanple, the acyl
radi cal s derived froman organic carboxylic acid or a sem -ester or
nonohal i de of carbonic acid, such as | ower al kanoyl, for exanple acetyl or
optionally substi- tuted benzoyl al koxycarb roups, or . |onaIIy
subst i tut ed beﬁiyets*?&sﬁbaafﬁlrro&ﬁ ey fd&ﬂn{aﬁﬁn%ﬁ%{%& oFte
ha'Ogencﬁybﬂ“ﬁkdrbﬁdl@&yﬁEthybrgh@umm<ﬁdq!nfc(ﬁhdnnzybi¢am®idareuchor

o1t nyP8! Rt 8EShar 55 Bxped® THIRE LAY U el FoLower, alkanoyls
for exanpPse, ﬁoteexampdsopyuemow mmylm e Pryionally or

4- hydroxywsef&ﬁeaa B@hz@ﬁﬂ cmiéuppyé@rwoxyﬁsﬁbuyaeic
4-di hydro: th ran | oxyfet h I droxy th terified a carboxylic
acid is,3a}eeh G%aﬁﬁke HyGFG 'hﬁ°W§ﬁ(§E%qg&?tg%%ﬂﬁ¥ﬁ@ﬁ$?cm55996¥yl|c

R g o A oM N S
benzode&? ?ﬁggﬂ ABne R & SHr Q§H$¥#§ﬁ %+%n§#$§£§%gstltuted
benzyl oxmethylphéoong- e&hbdmwnmnymaMQAqxxngtﬁngsoehh@ohﬁledyhrthyl :
Funct i on aihﬁfmg' 5186n63 A0, FotRkdfld, OldiRe ! ﬁaﬁf@ae&iakgd car boxy
are prefera er i m-noester rou tio aIIy present
in salt fg:npxggple ethylenedxoxy or propylene 1oxy, and mercapta
groups etherified by a divalent mercaptan are, for example,
lower alkylenedithio, for example ethylenedithio or
propylenedithio. .
An imino group optionally present in salt form is,
for éiample. imino optionally present as a hydrohalide,
such as a hydrochloride or hydrobromide, a sulphonic'acid
salt, for example methanesulphbnate or p-toluenesul-
phonate, or a sulphuric acid mono-ester salt, for example
_methdsulphate. Radicals in the 4-position of a piperézino
group that can be split off by solvolysis are, for example,
the acyl radicals derived from an organic carboxylic acid
‘or a semi-ester or monchalide of carbonic acid, such as
lower -alkanoyl, for example acetyl, or optionally substi-
tuted benzoyl, lower alkoxycarbonyl groups or optionally
substituted benzyloxycarbonyl or phenyloxycarbonyl groups
or halogencarbonyl.
Hydroxymethyl groups etherified by a silanol are,
for example, tri-lower alkylsilyloxymethyl groups, such -
as trimethylsilyloxymethyl. -Hydroxy etherified by a cyclic
2-hydroxyether is, for example, 2-tetrahydropyranyloxy-
'methfl, and by a cyclic 2~ ot 4-hydroxythicether, for
example 2-tetrahyd:othxopyranyloxymethyl or 4-d1hydro-
thxopyranyloxymethyl.
Hydroxymethyl esterified by a carboxyllc acid is, for
example, hydroxymethyl esterified by an otganic carboxylic



"Exarpl € as hydrohal i de, methanesul phonate, p-tol uenesul phon- ate o%£§g$>‘;}f‘

met hosul phat-e, of erthoester or orthoanhydride groupings, such as t ower

_alkqéynethyl or trihalonmethyl, for exanple trichloronethyl, and am dated or
y

“anhydri di sed.. carboxy, such as optionally substituted carbannyl or...

- hal ocarbonyl . By hydrolysis of the mert®oned groups, for exanple starting
fromradicals [err] of the formulae [err] [err] groups of the fornula

" kefr] or starting fromradicals of the formula [err] or[err] , in which

[err] represent etherified nmercapto, groups of the formula [err] are
obtained, in which [err] represents 4-unsubstituted 1-piperazino or a
[err] group and [err] is carboxy or hydroxynethyl, and starting from/[err]
groups, iracid odr [£redmi+ePtescoi snondiralider ofpcantohécr beidopsasdnt s an

I m noet her_ ory o] ps L 1€ obt ai ned
i ch (i e g P S BROEPOe8) LREmpRECHcRronthiaksdys Oy 2
hydrol ysi spsiaallpcuistituted densyy haxroethyds égusplelknxwhe presence

of a hydr laeHdity FSiefie YL | “e&éﬁé‘ﬁﬂ%w auze@&@&u&a%b.h%y% ?m egsol vent,
at el evated or reduced tequra ure, for exanmp in a engera ure range of

fron1appr&%4ﬂ£ﬁ¥§Fﬁ%99?Yl XYRe thY Linder ?HEPF°§3§5°§HéH weth¥lsgen. There
come i nt o Fuhed itai«ll Y maedifiyed ot ysbogy ageoups +Qi=0xagpl etaelrdltman -

e L ShE e oSl e £BE PLeRRTY T EORRS RRLAR 05 R o Ty o 'Y
group t hatimineodstesplgroupingy mgui@ngllg,pnesanhydnosylt forat,h\Bloryr oup

eSter'f'eiﬁ?ﬁgié*HJ) éééhé%l&kOrmétﬁgﬁééhgggoﬁk SIHgQ%E&%Qn@@U¥B%6&UCWP

[err] also hyd si ng ageht ents are
exanpl e, W%QH BAthes “%EE#F%S PGP bRBPRELRE] QS °F6h°éﬂ ‘édﬁydrochlorlq

acid, of aﬁdﬁg&a\ig@. tiespds €01 EOWEP! 81REWYREYAYENbe it#ehallomedhy Ly i C
acid or hyfdo Picnamsp é)hatfcsﬁlgpgmel:ggl g% 'amzdated or anhydridised .
' carboxy, such as ‘optionally subst1tuted carbamoyl or.
halocazbonyl.

By hydrolysxs of the mentioned groups, for example
starting from radicals’ Y5.°f the formulae ¥ -C(Y ¥ )=,

R =C(¥ Y )= and Y -C(=0)> groups of the Eo:mula_; -C(=Q)

o% staZtgng from gadicals of the formula Y -C(=S)=.

or. !6-0(2728), in which !7 and ¥ represent etherified

mercapto, groups of the formula R_-C(=S)- are obtaxned, in whxch
R represents 4-unsubstituted l-piperazino or a R =alk-X

g%oup and Rz is carboxy or hydroxymethyl, and starting from
YS-C(ax )= g:oups, in which Y rep:esénts a Ig-alk-xz-

group and Y represents an xmxnoether or orthoester gcoup,
groups of the formula R_=-C(=X )- are obtained in whzch R

is a R ~alk-X - group and R 1s esterified carboxy.

The hydrolys1s is carried out in customary manner, for
exanple in the_ptesence of a hydrolysing agent, if necessary
in a water-miscible organic solvent, at elevated cor reduced
tempera:ure; for"examplg in a :empé:atﬁ:e range of from
approximately 0 to 120 C, and/or under inert gas, such
as nitrogen. There come into consideration as hydrolysing

- agents, for example acidic hydrolysing agents, and in the
case of starting compounds of the formula IV in which ¥
has a l-piperazino radical substituted in the 4-position by
a group that can be split off by hydrolysis, or a hydroxy-
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oxylic acids, such as | ower alkan0|c acids, for exanple acetic acid. "
i\c. hydrol ysing agents are, for exanpl e, hydrOX|des or carbonates of -
I metals or alkaline earth netals, for exanple sodium pota55|un1b#J .
Ci um hydr oxi de, sodi um carbonat e or potaSS|un1carbohate ~Water-m sci bl e
organi c solvents are, for exanple, ohol s, such as |ower al kanols , for
exanpl e net hanol or ethanol, d|-|0me1 al kyl ket ones, for exanpl e acetone, | }
cyclic ethers, such as di oxan or t et rahydr of ur an, dlnethylfornan1de or
~di met hyl sul phoxi de. By reaction with hydrogen sul phide or one of its
salts, such as a netal or anmoni um sul phide, for exanple potassium sodium
or ammoni um sul phi de, for exanple groups of the formula [err] can be
converted intg groups of the fornula [err .reacti.on w th hydr.ogen
Ul ph de AgeRle HHOUR Sasariel &4 By T LEREhoAT 1E0REINAY Rt HBEL S
exanple|a1xywmﬁdxnﬁeénmh:béxﬁegeoepr ,|alsbebesdsehgénmiysxmgtonary
catal ysi s _ar cond | n. o] h le in a
ompet at AEAHge 4 f%ﬂq‘igﬁsrhn%éﬁn% =87, S sianils, ert

gas, sucheisiau tsmgems chlmusol achds,afor easmismdrml@r:ml vents,

such as alies @Ké‘?@&f ”EBPaQQLmBﬁ.eeEHﬁ%'mnPwlog:."‘été“er5
such as tetrah rofuran dlnet ormam de or di net hoxi
m Xt ures %ér"é:ﬂh“ﬂaf At o‘Pilsngd“PﬁFneﬁaﬂrEFétQPouﬁ§do1alﬁ9e HFARASR [err]

i n whi ch c[aftrbrdx LIS ieRn) ssdch eas] 1§#@tPa2RAnbRkr hoiaw,e Tt Se:ﬁ'l?/ﬁl di sed
car boxy, I ester an _organic .carboxylic can be
converted® Qﬁﬁyatﬁgfﬁ% ? f&s?§9rfgepgswﬁF8H ﬁpt ?ﬁ?@é@%ﬁterlfled
carboxy,hgadqxid:snnﬁrqa:bGMatescoﬂoaykaillmetadnled alkalineisaoeh y -
manner, fm%rtaq)ga”qf: | e d 51 &7 E58164, Opo@ngﬁhﬂ' 8r0%a13% vt WdPoxide,
sodium carbonate or potassium ca:bonate.. Water-miscible
organic solvents are, for example, alcohols, such as lower
alkanols, for example methanol or ethanol, di-lower '
alkyl ketones, for example acetone, cyclic ethers, such as
dioxan or tetrahydrofuran, dimethylformamide or
dimethyl sulphoxide. o -

By :eaction with hydrogen sulphide or one of its
salts, such as a metal or ammonium sulphide, for example
potassium,-sodium or ammonzum sulphlde, for example groups
of the formula R_-C(Y Y )= can be converted into
groups of the formula Rl-C(=S)- _ _ _

The reaction with hydrogen sulphxde or one of its.
salts is carried out in customary manner, for example in
a solvent and, if necessary, in the presence of a cnstoma:y_
catalysis or condensation agent, while cooling or heating,
fg: exampée in a temperature range o: from approximately
0 to 120 C, and/or under inert gas, such as nitrogen.
Suitable solvents are, for example,'polar solvents, such
as water, alcohols, for example methanol or ethanol, cyclxc
ethers, such as tetrahydrofu:an. dimethylformamide or
dimethyl sulphoxide or mxxtu:es thereof L

By alcoholysxs, for example groups of the formula
¥ -C(=X )=, in whxch Y represents a Y -alk-X - group
and ¥ represents anhydrzdxsed cazboxy, or hyd:oxymethyl
esterified by an organxc ca:boxylxc acld,_can be converted
into groups of the formula Rz-alk-xz-, in which R

v
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A . _ R
‘1Nmt'TT‘ﬁEE§§§§T7,f|n & solvent; "WhiTe cooling or heatipg, “for exanpl"
t enperature range of from approximately 0 O to 120 C, and/or under
~gas.\_ Acidic agents are, for exanple, nmineral acids, such as hydr&he
acids, for exanple hydrogen chloride or bromide, or sul phuric.acid. Basi Cc
agents are, for exanple, alkali netal hydroxides, for exanple sodi um or
pot assi um hydroxi de, or alkali netal ./€... alcoholates, such as the sodium
OLJpotaSS|un1aIcohoIate of the al cohol used. Solvents are, for exanple,
solvents miscible with the alcohol to be used, or alternatively an excess
of the sane. Radicals Y that can be converted into groups of 5 the fornula
[err] by reduction are, for exanple, those of the fornula [err] in which
[err] represents an[err] group or a 1-piperazino radical substituted in
t he 4-podist iesteri fimd |carbddty, -corhydratyme ehkbxy- car bonyl’, ‘such as

benzyl or benzﬁﬁ%yﬁﬁéﬁl%s‘[s Tfﬁescea:t?fié&aéa tcgg Qgsggﬂ?g?dmggnggdl cal s of

the formula [e represents mil a [err]
or a 4-ufoghexampley in fiherReesencaREaan qmed;@dgctbeﬁlcsasannued out in

CUStOnarﬁnﬁqnmgﬂnéaéﬁgdﬁ¥lffd”&‘é&!¥éﬁ@ ﬁﬁii@ecéélﬂﬁ aokVneaeihigGh Y
represents a grou O];‘Bﬁt he forrrul a%oql % gaé lg h an gl cghol. for
exanpl e WPF ﬁQ§1ﬁé HraBRe 2 ch o APBRAKIMAERLY
CyCIOhexan&b 120 mheauaxnrunndﬁre&nam@r@msLate Atpdioi agenksohgkate, or by
odi um oy ShoSAPRE T MiTEAY LAY ST 08 hYaRongPle T idp0 0K %'o?rﬁofiﬁds
of the fexampdel \wd:mrttch\lqmasmtbrm{.o&es]orgsohphundc[ acig.
oF e i i dsign g S byscaritany 1o ogen
such for example sodium or potassium hydtoxzde, or alkali metal’
alcoholates. such as the sodium or potassium alcoholate
of the alcohol used. Solvents are, . fb: exaﬁple, solvents
miscible with the alcohol to be used, or alternatively an
excess of the same.

Radicals Y_ that can be converted into groups of
the formula R_~-C(=X )- by reduction are, for example,
those of the formula !lo-C(=x )=, in which ¥
represents an O=HC-alk-X -~ group or a l-piperazino radical
substituted in the'd-position by a—-aralkyl- o:“m-a;alkoky-
carbonyl, such as benzyl or benzyloxycarbonyl. These
radicals can be reduced to radicals of the formula

R_-C(=X_)-, in which.R_represents a group of the
formula HOCH -alk-xz— or a 4-unsubstituted 1-pzpe:azzno
radical. :

The reduction is carried out in custcmary manner,
starting from compounds of the formula IV in which ¥
represents a group of the formula O-CH-alk-xz-C(éx )=
by treating with an alcohol, for example with an alkanol
or cycloalkanol, such as isopropancl or cyclohexanol, 'in
the presence of an app:op:iate-aluminium'alcoholate. or
by reaction with an alkali metal borohydride, such as sodium
borohydride or sodium cyanoborohydride, or with formic acid,
and, starting from compounds of the formula IV in which ¥
represents a Ylo~C(=xl)— group and ¥ 0 represents
piperazino substituted by a-aralkyle- or a-aralkoxycarbonyl,
by treatment with catalytically activated hydrogen, such
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BK.as . nydrogen in thRé presence of ‘a hydrogenation catalyst; for exanple a "«

adi um ni ckel or platlnunlcatalyst inter alia palladi‘'um on-¢tarbon or.

ni ckel . The process is carried out in custonary nmanner, for exanpls

inert solvent, such as an .al cohol, for exanple an ‘excess of the
ohol used as reducing agent, or a |ower alkanol, if necessary while

cooling or heating, for exanple in g &enperature range of from

approximately [err] when treating with hydrogen if necessary under eIevateﬁJ;

- pressure, for exanple in a pressure range of fromapproximately 1 up to 20

"bar - and, if necessary, in a closed vessel and/or under inert gas. By

oxi dation, for exanple a group [err] of the fornula [err] can be

converted into a group R of the formula [err] ~ There cone into

consi deras i hydzegeni tinsthg pyesescef of exaryplr@g@daﬁm'mg:ammstmt al

e npqgggﬂﬁﬁi#\ﬂ
gggggﬂﬂg§° for eéfe F Qg%?%ﬁ?%ﬁ\tgﬁggﬁg %% ron1c acid or ¢ on#%ia% d
sal ts, rﬂ:&ﬁ %#b%‘d%“‘o?aﬁﬁ?asgifuﬁﬁﬂéh’nﬁﬁ-&z&'ﬁd{-e THed RAGRESXykRn, f

necessargas i ddicowe efgnetstbmaryohaanier ,f Qbreé&rﬂﬁﬁ.éf\laitrﬁran aui?@ééoxyl ic
acid, such*as acetic acid as acgetone, or in tg resence of

m xt ur esS© %ﬂ%ﬁliﬁcl&qﬁﬁoﬂgaﬂiﬁ?ﬁpgs %PﬁeFE&F' A%k XRATHP ating, .
for examﬂaphblrusadeaperaducengaagenmn brom dmwexxialidariol ; 2DEto. 0 +100 C,

in a clqafdh ﬁAO&oaﬂgsg ageaaam S el %?:a%?tlr 09 %3 I'n the

.

above- nentlon e tlon an dcésses group in a
conpoumﬁQﬂPQ?ﬂﬁﬁﬁﬁrﬁﬁ%EGVOﬁnfﬁﬁWcﬁPPr°#épﬂ&9énsrhﬂ[GQQ]IO roup. may al so

be for mghdm @téaiﬁ@rwfmnﬂ}s:weaxhéahbeas%fa:%n uNddrO Bl dvacad erifi ed
hydr oxynet h é”(“¥2 such afe lgydrméersrgthy ;Pup 0 tlona Iy esterified by
a_hydr offH %@ T examp P ure range o om - _
approximately 1 up to 20 bar - and, if necessary, in a
closed vessel and/or under inert gas. -
By oxidation, for example a group Y of the formula
O=CH-alk-X -C(-xl)- can be converted into a group R_
of the formula BOOC-alk-xz-C(=x ) There come into
consideration as oxidising agents, for example oxldising
heavy metal compounds, such as chrcmzum(VI), manganese(IV)
and manganese (VII) compounds, for example chromium
tzioxide, chromic acid or chromxc acid salts, manganese
dioxide or potassium permanganate, and also oxygen, if
necessary in the presence of a solvent, for example water,
a carboxylic acid, such as acetic acid, a ketone, such as
acetone, or in the presence' of mixtures, including aqueocus
mixtures, the:eof, whzle cooling or heatxng. for example
in aotempe:ature :ange of from approximately =20 to
+100 C, in a closed vessel and/or under inert gas, such
as nitrogen. _
In the above-mentioned reductlon and oxzdation
processes, the formyl group in a compound of the formula
IV in which Y_ represents a O=HC-alk-X. -C(=X )= gfoup:
may also be formed in situ, for examplg by oxidation of
an optionally esterified hydroxymethyl group, such-as a
hydroxymethyl group. optionally esterified by a hydrohalic
acid or a carboxylic acid, for example from hyd:oxyméthyl,
chloro- or b:cmomethyl,.iowet alkanoylokymethyl or lower
alkoxycarbonyloxymethyl, or may'be freed, for example by
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“acid or a carboxyhlc acrd for exanple fronrhydroxynethyl chloro- or s
bronnnethyl | ower ¢ alkanoyloxynethyl or | ower alkoxycarbonyloxynethyl ’ ,«/
. may\ be freed for exanpl e by hydrol ysis, froma functionally nodifi&d i
Tornyl group, such as an acetalised, fhioacetalised or acylalised fornyl
- group, for exanple di-Ilower al koxy- o O ower al kyl enedi oxynet hyl , di -1 ower
al kyl thi o- or |ower alkylenedithiomethyl, dicfiloronethyl or di-I ower.
alkanoyl oxynethyl, or froman optionally substituted ininomethyl group, for
exanpl e |n1nonethyl or anilinonmethyl. Novel starting materials of the
formula IV can be produced in an anal ogous manner to that for the
production of the known starting materials. Thus, qpounds of the formula

IV in whi BRATOLEBL8zcREOM, 3g LYRG IO % MR EE§hFQERYL [FFFYS oFRCA

obt ai ned, a&oanexasnhe;sha,re&qbuu;ﬁanmsaanuxi4&y£&ma§éurmﬁtmierg}oup,
respectiv reactl

ound of. .t he for

conpound g?¥tﬁ§aF8}ﬁu?§ °“efxa%kﬁﬁY(|9ﬁn %ﬁéﬁeﬁ#ﬁ§¥?R£§‘°$¥%$ $Vely I n
whi ch Hal dislpowieoged kydtblioas ochlloviere aliinlenedintpicameiefl  he fornul.a
[err] ] bly iy e @%Qﬁer | 5¥§J e n of
conpoundsdi%ﬁ$%=8%§%§gﬁae IIQaE Y Cgﬁﬁgﬁk é?n#%rﬁ%faf#éﬁln which
[err] repPBseREIORALLY, SpbsGisysesd émml fERoWXantP &, eB3mBbAdensi ng a
conmpound omihbfletRAyIube hudlahohuemyQQSpectlvely, in custonary manner,

first with an o&tho orgr gcrd d rlvatlveéﬁ the for e& err and
. ove arting materials o t formula be

produced in an analogous manner to that foz the p:oduct;on

of the known starting materials. '
' Thus, compounds of the formula IV in which ¥

represents a group of the formula Y -C(=X )=~ or

b4 O—C(sx )~ are obtained, for example, by reacting a

compound of the formula ¥ -H (IVa) or ¥ - (IVb), .
respectively, with a compound of the formula

X -c:uapﬁ’//’ é§§§.-ﬂ (Ive)
1 - . \ - 3 _ .
| 3

or by reacting a compound of the formula Y -C(=X )-Hal
(Ivd) or ylo-craxl)-aal (IVe), respectively, in whicg |
Hal is halogen, such as chlorine, with a compound of the
formula | ' '

o (Tvey

preferably in the manner indicated for the reaction of

' compounds of the formulae II and III. ' '

_ Compounds of the formula IV in which !s represents

a RI-C(Y Y )= or YG-C(Y7! )= group are obtained, for
example, by condensing a compound of the formula IVd or IVe,

respectively, in customary manner, first with an o:thofo:m;c

acid derivative of the formula H—C(Y Y7Y ) IVg and
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fnen mnth a

conpound of the fornula IVf The conpounds of. the, fornula I

furthernore be produced by cyclising a compound of the formula V [ert]

11n which o
r]-. and the

rep- resents optionally functionally, gndlfied oxo, or a salt thereof, and,
I f desired, converting a conpound-oﬁ%

ne of the radicals [err] represents a group of the for a
ot her-represents .a radical that can be split «off and[err]

nabl e according to the |nvent|on

K3
L

v’

- T

into a different conpound of the fornula I and/or converting a free ™~
conmpound. obt ai nabl e accordi.ng to the invention into a salt or a salt
obt ai nabl e according to the inventi-on into the free conpound or into a

different salt.

Radi cal s that can be split off are, for exanple, groups of

the formula [err], hydrogen a or su tionally present in salt
form bokhen M@Hﬂn&)q Q%yﬁh?rf?Fﬂéq%aEEPrs especi al |y acyl of the

formula [err]

Tﬂﬂﬂ33dﬁﬁﬁﬂd$/dﬁmhﬁeefbfmﬁuasI &an Eunubbemctblbno or inmino.

Salts of conpound: e formula V are addltlon salts

t her eof , PEGOR 9%; |9¥é;ﬁ§k& 3 FOREQANG gﬁygéggﬁ%orl or alkali netal

salts of Qonpounds of e fornulmﬁ%ﬁ#HMM|ch [err] is sulpho,.hydroxy or
S

mercapto, such
carried out in

as s d| orassi alts thereof. The cyclisation is
cust ﬁﬁ%{}nlf necessary ‘in the‘@yesence of a

condensi ng agent and/or a sol ve x ¥, ecessary mhlle cboling or heating,

for O exanple i
a cl osed vessel’
are, for idyhich

n a tenperature range fron1apprOX|nater 00to 130 C, in

o ane ot the adicalaL Si’%ﬁdas o FeBiRgaR(o0e, 19, foent

agents. , atrde@dzﬁ MCfbtﬁulamceteg especaaa yhﬂnemm ng conpounds

repres
resent
thereo

ents a radical that can be splxt off and !13 rep-
s optionally functionally modified oxo, or a salt .
£, and, if desired, converting a compound obtainable

according to the xnventzcnlxntc a different compound of’ _
the formula I and/bt converting a free compound obtainable
according to the invention into a salt or a salt obtainable
according to the invention into the free compound or into

a different salt.

Radicals that can be split off are, for example,

groups of the formula —C(=¥13)-R . hydrogen, acyl, or
sulpho, optionally present in salt form, bonded to thio.

X .

Acyl in that case is especially acyl of ;he formula

83-C('°)-° . Functionally modified oxo is, for example,
thioxo or imino.

Salts of compounds of the fo:mula V are, for example,

acid addition salts thereof, such as hydrohalxdes, for
example hydrochlorides, or alkali metal salts of compounds
of the formula V in which —x3—¥12 is sulpho, hydroxy

or mercapto, such as sodium or pq:assium.salts thereof.

The cyclisation is ca:riéd out in customary manner, .

if necessary in the presence of a condensing agent and/or -
a solvent, if necessary while cooling or heating, for
example in a temperature range of from approxzmately 0

to 130°c, in a closed vessel and/or under Lnert gas, such

as nitrogen. Condensing agents are, Eo;_example, aczdxch
or basic condensing agents. Acidic condensing agents, the
use of which is indicated especially when using compounds
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are, for exanple; mneral acids or their acid salts and acid anhydrife .
such as hydrohalic acid, for exanple hydrogen chioride, sulphuric ac{® or/"
“hydrogen sul phates, for exanple potassium or:anmoni um hydrogen sul - phkate,
phosphoric acid or-its acid anhydrldékﬂLsuch as poly- phosphoric acid.or
boric acid, also sul phonic acids, such as p-tol uenesul phonic acid, or Lews
ag ds, such as boron trifluoride or antinony pentachloride. Instead of
carrying out the cyclisation in the presence of an acidic condensi ng agent,
t he conpound to be cyclised can alternatively be used in the formof an
.acid addition salt. Basic condensing agents are, for exanple, alkali netal
or al kal i o€ eve [Foraiwlla hy dirrp %etilissh *Buchtew:ssdntm applaasi atrotiagl ci um

hydr oxi de 0 ugm o a m
carbonatemé§gg;iﬁ§ﬂ rﬁ%é¥%}:¥¥ﬁ§§§§ pﬁ1¢ ta I ?e%tggr§hgg?négkasuch as
pyridine @almm-anﬁmactﬂI@nnxdnwﬁgSicﬁuekamplbydt¢bahycakcné. ERst ead of
carrying i ‘ﬁﬁ%ggp f und of the
formul a Vglwr? | ch >§ Q"Irhe]'".Ir}e"sc*ekﬁljt stg rox18 aé%aag? h?‘g ?gﬁcan _
al ternat i $& Phﬂé%echfn qu]cﬁ ra%a%ﬁav KF i a‘ﬁ%‘?ﬁ%“@ah?d"SBPt &8s

sol vents ahatef,0phsdidrdc AIBIIE Dis aé@id pmﬁye:badépcaﬁbnnas boly-

le b I I b npl e di
and Lot r aPRERRBREIR HeiS OF ERY AAECIRT RS e ReRenif aS 3TN Buck Lyt
et her, diasam,dnﬁueﬂeﬁﬁmphnmmc ahi&ﬂIg%fEemhs1de1ds dsuehhak bekphoxi de,
al S0 wat e 33 AUEUSS pdd¥adubse (5g! | 0fR0reba B ShALLIAG

mat eri al s In a nmanner ana ogous
used for RMSwEhe: mhﬁgm ua'x sthermsesemogﬁdenoacz.décf spndleaswnsn

which Y aG@ft, the compound to be cyclised can alternatively be

used in the form of an acid addition salt. Basic'condensing
agents are, for example, alkali_metel or alkaline earth .
metal hydroxides, such as sodium, potassium or calcium
hydroxide, alkali metal carbonates, for example sodium or
potassium carbonate, or organic nitrogen bases, preferably
tertiary amines, such as pyridine or tri-lower alkylamines,
for example triethylamine. Instead of carrYing out the .
cyclisation in the presence of a base, a compound of the
formula V in which =X -¥_ represents hydroxy or
mercapto can alternatively be used in the form of an alkali
metal salt. Suitable solvents are, for example, aromatic
or araliphatic .hydrocarbons, for example benzene, toluene,
xylenes, halohydrocarbons, for example di-, tri- and tetra-
,chloromethane, elxphatic or cyclic ethers, for example
diethyl ether, dioxan, tetzahydrofuran, d;methylformamide
or dimethyl sulphoxide, also water and aqueous solvents of
the type mentioned. | ' - |

Novel starting materials of the formula V can be
produced in a manner analogous to that used for known
starting materials. ' ' |

Thus, compounds of the formula V in whi;h 211 tepf
resents a group of the formula 'C('Yl3)’n3.and.y
represents hydrogen or likewise a group of the formula
-C(=Y }-R , are obtained, for example; by reacting
a coméound3of the formula Va ' ' '



ts a group of the fornula [err]. represents hydrogen ok likew se a .
up\ of the fornula [err] are obtained, for exanple, by‘reactihg a -
oynd of the formula Va - 23 [err] with a conpound of the formula Pe#r]
/1in which Z represents hydr.oxy agd [err] represents oxo, or Z-
represents etherified hydroxy and [é} represents oxo or imnor or Z
represents reactive esterified hydroxy, for exanple hal ogen, and Y oo
represents oxo, thioxo or imno, 13 or Z represents a group of the- fornula\)
[err] and [err] represents oxo, or Z and [err] t oget her represent
nitrilo, or with a salt thegeof, for exanple an im nium hydrohalide of a
conpound of the formula Vb “h whi ch ¥8s s imino. The reaction is carried
“out  in the usual manner, the ¢ of the reactiq i th compounds of the
formula Vb in which 2 reﬁnﬁgeﬁ?§9 act i ve esterlflegy droxy or a [err]
group in the presence of a basic con- gggfing'agent In the case of the
reaction with conpounds of the formul a i'n which Z and [err] t oget her
represent nitrilo in the presence of an aci.dic condensing agent, and in the
case of the reaction with conpounds of the formula Vb in which Z represents
hydroxy and [err] represents 0X0 in the presence of a water-binding agent.
Basi ¢ comdShsangoapennd ot therfasmnin -G« akVahd &nkaline earth

met al hWﬁQéthStebQ"es@ﬁ%@h@M#rﬂndmfaSSt eéeéak%sem thrOX'de
al kal i tal carbonat es for exg e sodil3n or otaSS|un1car onate, al kali

metal . aPkGRPRESERES, efheyif Xnﬂ%%]¥f ofeBERACNES KO fornul a
[err] suoh &ﬁihbel bESGdltUer|m=mr§m@ifﬂ“n§§ﬂﬁﬁfgl Edc OF

tertlaryegsgsg hgigd%ﬁ :QFQ? %Hﬂﬂé%%&%@'éﬁo, thioxo or imino,
- 3 ] :epresents a group of the-formula -0-C (=0) =R ‘and’
!13 represengs oxo{ or 2 and Y  together :ep:esegt
nitrilo, or with a salt thereof, for example an iminium -
hydrohalide of a compound of the formula Vb in which Y
is imino. The reaction is carried out in the usual manner,
in the case of the reaction with compounds of the formula
Vb in which 2z represents reactive esterified hydroxy or
'-O-C(ar 3 -83 group in the presence of a'basic con=-
densing agent, in the case of the reaction with compounds
of the formula Vb in which 2 and 213 ;ogethe: represent
nitrilo in the presence of an acidic condensing agent, and
in thé'case of the reaction with compounds of the formula
Vb in which 2 represents hydroxy and !13 :ep:esents‘ok?‘in
‘the presence of a water-binding agent. Basic condensing
agents are, for example, alkali metal and alkaline earth
‘metal hyd:o#ides, for example sodium, potassium or caléiuﬂ
hydroxide, alkali mgtal_ca:bonAtes, for example sodium or
potassium carbonate, alkali metal, alkaline earth metal’
and ammonium salts of acids of the formula BO-C(=0)-R_,
such aS thei: sodium, potassium, ammonium o:-magnesiug
salts, or tertiary organic nitrogen bases, such as pyridine
or tri-lower alkylamines, such as triethylamine. Acidic
condensing agents are, for example, hydrohalic acids, “such
as hydrogen chloride or hydrogen bromide. Water-binding

agents are, for example, carbodiimides, such as dxcyclohexyl-
carbodxzmzde.




kJ ]

et g b—af eHeaITHe S =St H -8s +ri-et hytafi-ne. ~Actdi ¢ condensi ng agepst
are, for exanple, hydrohalic acids, suth as hydrogen chloride or hydr#s
_brogide. Water-binding agents are, for exanple, carbodiimdes, suchia
di cycl ohexyl - car bodii mi de. 24 The conpounds of the fornmula Va uses
starting materials can be obtained, fqr exanple, by reduci.ng the nitro
groups and optionally the dISU|phIde #fdge in a corresponding nitro
~gompound (containing nitro instead-of [err] or a disul phide (containing
thegroup -S-S-Ph[err] [err] instead of [err], for exanple by reaction with
hydrogen in the presence of "a hydrogenati on catal yst for exanple
pal | adi um on-carbon, with reducing netals or netal conpounds, for exanple
iron, zinc, tin or tin(ll) chloride or, to reduce a disul phide bridge, with
sodi.um bor ohydr i Tige otompoundgdue€ mher ¢ormulla nal Wuaata@ suxk ting

nyrogen dRAEFERFEY €an be SRrathd.” sbr alledd | BY reand B8 B Sarpi e
by reacti neitZeogpouns 3 ndtnetignnmﬂx FQBrFlSUlPhlde b:xdge in a

(Ve) with @ofé’é@ﬂb‘ﬂd:ﬂé h*ﬂezaoeeubauhar leont¥dn il WD 4 £S5 S
hydr oxy and Yl re res represent etherlfled.éydroxy and [err]

represent s"lﬁg ggsuépgidFeﬁFQ&’é 2ing; Hhe grelP e 1S for
exanpl e haimgemxanda elnkteadpbfsexta}qxﬁfnrt la xyap 1@ uyn:mactojrorz

| f | ' d
forr] e yivﬁe'?#‘?sﬁ? shofp' BhE bRebEare, B oL Syno R et mzn.aﬂm
hydrohal|déonfeaanphpopaﬂlaﬂiumeohecaubaanmxmhMmedndﬂng]metaxs|mnno and

reduci ng. (feedi | EGngbaRs | Bbr CYRURESDY rBR"S 1%, S Wi @P@f:?&ﬁod' um

chloride or, to reduce a disulphide bridge, with sodium -
borohydride or, to reduce nitro, with sulphonated sodium
borohydride. : '
Compounds of the formula V in which Y . tep:esénts
hydrogen and le represents a -C (=Y 3)—33 group can
. be produced, for example, by reacting a compound of the
‘formula ' |

n-=:y
3
N

~
- NH - Ph _ - {ve)

with a coﬁpound of thg.fo;mula Z‘C('213)'R3 (Vb) in
whtich 2 represents hydroxy and Y . represents oxo, or
Z represents etherified hydroxy and Y represents oxo
or imino, or Z represents reactive esterified hydroxy, for
example halogen, and Y represaents oxo, thioxo or imind,
or Z represents a group of the formula -0-C(=0)-R_ and
!13 represents'oxo, ¢:-z.and b 4 together :epresegt '
nitrilo, or with a salt, for example an iminium hydrohalide
of a compound of the formula Vb in which ¥ . is imino,
and reducing the nitro group, for example by means of sul-
phonated sodium borohydride or reducing metals or metal
ccmpouhds, for example iron, zinc, tin or tin(II) chloride.
The :eactzon with compounds of the formula Vb is carried
ocut under the conditions given above.

The compounds of the formula Vc used as starting



S,
—conpoumtsT—foT—eXampTe T o, "2 e, TiA or Tin(IT) ¢hloEi de.- The reaction
T@y'conpounds of the fornula Vb is carried out under "the ‘conditi'ons given
ago)e. - The compounds of the fornmula Vc used as starting ., 25 material s\ |
yef or can be produced, for exanple, by protecting the X [err] group in a
conpound of the formula [err] ‘ (vd) for
exanpl e by benzyl ati on, benzoxycarboﬁﬁfabion or oxida- tion of a nercapto -
conmpound [err] = SH) to the disul phide, then nitrating and subsequently
freeing the [err] group, for exanple by reduction. Conmpounds of the fornula
Vin which [err] represents a group of the fornmula [err] represents thio
and [err] represents sul pho optionally present in salt form can further be
produced by converting a conpound of the fornula [err] (Ve)

i nds:ust ?hrlﬁt(elll_‘fﬁémff cm_tiﬁsae-}] tan uitet brald'tuhieQSUIﬂm'a’fes:,ariﬂe Xl ef Wi E E
sodi um t hi osu e, . in unt e_s r oW El further
reacthng?7ﬁ§9$gf?%ethﬁngg% gﬁngaggd%mﬁﬁ¥€§%£§ﬁ§ﬁnﬁ#%ﬁé4ﬂ%ﬂﬂgrnula Vb.

Conpounds obt ai nabl e according to the invention can be converted into
different conpounds of the Xprnula I. For gexanpl e, in a conpound of the
formula | in which [err] rﬂpresents aAerr] group and [err] represents
esterified carboxy, tHe |at®er ¥8n=bBRhydrol ysed in cus{¥&dry manner to
carboxy, for exanple in the presence of™ag_ag di c or basic condensing
agent, if necessary in the presence of a sdl vent, while cool i.ng or. heati ng,
for exanple in a tenperature range of from approximately 0 to 0 120 C,
and/ or unfisr exampleaby benkydatipnrobemzoxycarimtinylation or oxida-

tion of a mercapto compound (X_H = SH) to the disulphide,

then nitrating and subsequently freeing the -xaa'groug,=t..‘.

for example by reduction. S , o '
Compounds of the formula V in which ¥ L represents— -

a group. of the formula -C(=Y_ _)-R_, X_ represents .

thio'ané Y represents sulpho optionally present in salt

form, can %5rthez be produced by converting a compound of

the formula |

L Ny
a,-!:-m-ph_ (Ve)
N
H

in customary manner by reaction with a-thiosulphate,-for
example with sodium thiosulphate, intc_the Bunte salt
(formula V; 'Yll =d; X &?12 = -5—503 ) and '
further reacting this in the manner indicated with a
compound of the formula Vb.
Compounds obtainable according to the invention can

be converted into different compounds of the formula I.

~ For example, in a compound of the formula I in which
R_ represents a R -alk-X - group and R represents
esterified carboxy, the fatte:'can be hydrolysed in -
customary manner to carboxy, for example in the presence
of an acidic or basic condensing agent, if necessary in
the presence of a solvent, while cooling or heating, for
exagpie in a temperature range of from approximately 0 to
120 ¢, and/or under inert gas, such as nitrogen. Acidic

A}
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ég'hydrolysing agents are, for exanple pr ot oni c aC|ds -such as n1ner,
‘acids, for exanple hydrochloric or hydrobromc acid, sulphurlc aci d
phosgboric acid, organic sulphonic acids, for exanple p-t ol uenesul phdrm
acid, or organic carboxylic acids, xanple acetic acid, and other
alkan0|c aci ds. Basic hydrolysing agehlg are, for exanple, netal or
ammoni um hydr oxi des, such as alkali netal or alkaline earth netal or
aroni um hydr oxi des, for exanpl e sodi um potassium cal ci umor anmmoni um
hydroxi de, or al kali netal carbonates, for exanple potassium or sodium
carbonate, al so organic bases, such as tertiary am nes, for exanple
triethylamne. Solvents are espeC|aIIy wat er-m sci bl e sol - vents, such as
| ower al kdmﬂmljmngaxmes net danfor oexampieel pragesicniacddsi.e sasicer s or

ket ones; ﬁ?gggg t f 0 PR mam de
or dineth u p oxI de. urt e?n%?%“aﬁg Hgéeﬁg?ﬁgfgkrgg §QEQ Céﬁdlﬁ
oxi di zed t%F bhﬁsacq%e°6xPE%§PBﬂ‘éﬁnaSé caPFEé&léuFuﬂﬁh&“ﬁéhner

known pgr fﬁ.dstiofofxﬁmhﬁléwiwllﬁéﬂésm hoﬁlﬁjllcoébd?zl B¢ E@g\amraet al '
conpoun r ro W a.chr

nagganesefﬁég ﬁiﬁgiuﬁﬁ s?ﬁﬁxebgpﬁﬁﬁggcf%FLQXaﬁBFe Gﬁ Iﬂ?ﬁ%r|OX|de
or especuﬂﬂ&pqnﬁeﬁaﬂimsperhaaganhyé:obysmnqhagennlgauese@bV)enamukamlng '
compound, Wi} % 'S Y BKbeEa0dlosaxh 3kl 2 ,al PRgkgNAY carried

out in the presenc e so V xanpl e acet one
or pyridi.rddkakine rﬁa@tm éﬂeb#bf%!?am"ahuﬂqbﬁéﬂgx#ﬁkﬁur &ort lexample | f

necessarys&aﬂdh<K§&té§b£&mrwaﬁlagumfef Sﬁﬂ&ﬁkﬁmohyaréxﬁaﬁne%&t@Tkiﬁmge of
from apDr Coati) deithnadds ) B0 XaMBLE! JoblsSivh 62 soditn Cakrandre) s
in which ®&%3 ’ 1 ’
also organic bases, such as tertiary amines, for example-
triethylamine. Solvents are especially water-miscible sol-
vents, such as lower alkanols, for example methanol or
ethanol, water-miscihle ethers or ketones, for example
dioxan. tetrahydrofuran or acetone, dxmethylformamide or .
dxmethyl sulphoxide. '

- Purthermore, hydroxymethyl groups Rz can be oxidised
to carboxy groups. The oxidation can be carried out in
a manner known ggs_ggL for example by reaction with an
oxidising heévy metal compound, starting from hydroxymethyl
preferably with a chromium(VI)- or manganese(VII)-containing
oxidising compound, for example chromium trioxide or
especially potassium permanganate, or with a manganese(IV)-
containing compound, such as manganese dioxide. The
oxidation is preferably carried out in the presence bf'a _
suitable solvent or diluent, for example acetone or
pyridine, or a mixture, preferably an aqueous mixture,
theteof, if necessary while cooling or heating, for example
in a temperatu:eocange of from app:cximately 0 C to
approximately 80 C.

Also, resulting compounds in which X_ is nnsubi

stituted imino and/or R. is 4-unsubstitute piperazino,"
can be substituted at the imino group x3 and/or in the
4-position of the piperazino group R_. For example, imino
X can be N-oxidised by treating with a suitable
Nzoxidising agent, alkylated or phenylalkylated by reacting
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trtuted imno and/or R is 4- Unsubsti t uted plpera2|ne- can be substltuted ’
.fhe imno group X3 and/or in the 4-position of the- pi perazi no group -

rr] For exanple, imno * [err] can be N-oxidised by treating mnthvé .
itabl e N-oxidising agent, alkylated or phenyl al kyl ated by-.reacting

with a reactive ester of a | ower al kanol or phenyl-Iower al kanol,
respectively, optionally substit ut e As I.ndi cat ed, or substltuted by
reacting with a | ower al kanoi c acid anhydride or chloride or a halocarbonl%f
~acid lower alkyl ester, by a |ower alkyl, phenyl-Ilower alkyl, |ower

al kanoyl or | ower alkoxycarbonyl radi cal. Piperazino unsubstltuted I n the
4-position can be N-lower alkylated, for exanple, by reacting with a
reactive ester of a | ower al kanol, and piperazino optionally | ower

al kyl at eth tin & [Rearyises (9sheL AL b hPURF dpdkanoloprephRpYd ~LoVeL eat i ng

wi th an J¥ieddt Sifspaent veﬁ?ﬁ%ﬂ:ﬂ?oﬁ&!.ﬁ?ssﬁBétE‘.l&Qt@QO\é‘% arneze@&.@a Ally

m ner al aC|d esters drob c Qqr odic acid
esters %‘i ob%s’f%?‘ét“é‘idwhf‘ 02 eE¥§P§ ﬁﬁg‘ﬁn&}lcpl%‘rﬁ‘jc aci ds, such
as mnthatharradrﬂunuhﬂamﬁdbcwzoaghalocenbphmnlacadldswe&omlawanple

| h h acid
D yar JERMSE U L ol 9L OnthyD-H60e G384 C 180T Sudibo 5 2] ¢
t he presﬂhd@wﬁre?lkﬂ#!ﬂixﬂﬂmmblngdagéhb Bipmracine ansubstidutiedydr oxi de

or car bqpalihe fQUpdRAVRLS ém'w@umesamgwx%omf%kg aagrliem of

pot assi um car - nate, an al cohol ate, for ex tal | ower
aIkOX|d@Y:ﬁﬁﬁFQiﬁﬁuﬂﬁﬁﬂn4m§?E&FHE° B?tSBdPGHﬁh}GPPGe alkapedradisly in an

i nert blSQJi. Ritazin PEIGRELLP ﬁw?i hxikyie&aanhele:ne Nﬂwdwdmrol Ihdone
a0 o, o R 1t ke LA B R BepBBIBY AR St o
hydropeﬂmoxidisingﬂagembxaC|ds such as aromatic or aliphatic '
percarboxylic gelddSive esters for the above are especially mineral
acid esters, such as hyd:ochlorxc, hydrobromic or. hyd:xodic
acid esters or sulphur;c acid esters, and also esters with
sulphonic acids, such as with fluorosulphonxc acid or
' organic sulphonic acids, for example gftoluenesulphonetes.
The reaction with such reactive'esters, and with acid. =
anhydrides or chlorides, is carried out in customary manner,
for example in the presence of a basic conéensing agent,
such as an alkali metal hyd:oxideuer carbonate, for example
sodium or potessium hydroxide or eodium_or potassium car--
bonate, ah_elcohole:e, for example an alkali metal lower
alkoxide, such as ecdium.methcxide, or sodium hydride, -
advantageously in an Lnert solvent, for example in dimethyl-
formamide o: N-methylpy::olxdane.

Suitable N-oxidising agents are, Eo: example, peroxy
compounds, such as hydrogen pe:oxzde,_organzc hydro-
peroxides, for example tert.-butyl hydroperoxide, organic
peracids, such as aromatic or aliphetic percarboxylic acids,
for example m-chloroperbenzoic acid, peroxyacetic acid or |
monope;phthalie acid, oxidising:heevy metal compounds, such
as chromium(VI) or manganese(IV) or manganese(VII)
compounds, for example chromium trzoxzde, chromic acid,
manganese dioxide or potassxum permanganate, oxidxsxng _
inorganic oxyacxds, such as oxyacxds of nzt:ogen. of the
halogens, or chalcogens, or their anhyd:zdes or salts, for




o N .
f or exanpl e m chl or oper benzoi ¢ aci d, peroxyacetic acid or rmnoper pht hal i c
acid, oxidising heavy netal conpounds,- such as chrom um(VlI) or

nanggnese(l\o or manganese(VIl) conpounds, for exanple chronmi umtrioxide,
chromic acid, manganese di oxi de or potassi um-permanganate, oxidi sing

I norgani c oxyaC|ds such as oxyaci ds ?Q'nltrogen of the hal ogens, or

chal cogens, or their anhydrides or safts, for 28 exanple nitric acid,
‘& ni trogen tetroxide, seleniumdioxide or sodi um netaperiodate, and al so
.-ozone. Suitable solvents are, for exanple, hal ogenated hydrocarbons, such
as hal oal kanes, for exanple carbon tetrachl oride, chloroformor nethylene
chloride, or carboxylic acids, suCh as al kanoi c acids, for exanple acetic

acid, or nph?a%ﬂesacﬂ &{] ﬁ;&r’nweffbeéwfaé 0fot Bhs upXido%iiRe

process, for é&a e conpounds represents

&
i mi no or R‘réﬁ@éﬁﬂn@?iﬁﬁﬂﬁiﬂéﬁﬁﬁm)%ﬁﬁliﬁéﬁl?z?ﬁﬁer ﬁ?k§Féi8d PhVERES
4-posi ti oarand fIie eXangle J afH en&eumﬁwfoésfﬁ&nshasuan aBsubstituted

Tor exanpPA IR AR cCarion FRELSRTaE ey ShBROESRE DT |

chl or of or wrCoerhyleng ahianﬁﬁnnnnﬁ cﬂrb¢my1ncnu¢ad$,lsuuh|eB Rékahoic

represent %&L (l ‘Eo%e Rﬁnci&*ﬁ Eﬁé ﬁh?&%?ﬂe& pi per azi no
optionally su stltute omer OXI |se I Ng ni trogen atomn(s)
can be reduced. Ithe ¢ Rﬂﬁl%@ ineqt Rf BYisresiRhsing: RrOGEEdmar y

reduci ng Feenlekandple @ﬁpﬂcﬁstssn&horfsai@iatrcehlvna&hl wated hydrogen,
such as iron or zinc .and acid,_ such as dro hl oric acid, E ﬁﬁaagen in.
P pree uch as a

the preseREPTESSRER ARG S %\p\/ﬁ?ﬁﬁﬁ% ?y TRIBREAAAP
| ower al kiosler @lkyldted pimsgierisgdesigicnnandndnesafhthe zaghiaalsphi ne,

for example r;#%ez"ﬂ pfif?é”ﬂﬂ‘%r?éuﬁéh@u?é‘éy{?@s 1BPbgen Qkom PhOSPhorous

acid esteryy su tri-
can be N—oxxdised by reaction with an organic peracid, for

example with grchIOtoperbenzozc acid, in a haloalkane, for.
example in chloroform.

- Conversely, in compounds of the formula I in which
X represents N-oxidised imino and/or R represents
N-oxidised l-piperazino optionally substituted by lower
alkyl, the N-oxidised ring nitrogen atom(s) can be reduced.
The reduction islcarried out by tfeating with customary
reducing agents, for example nascent or catalytically
activated hydrogen, such as iron or zinc and acid, such
as hydrochloric acid, or hydrogen in. the presence of Raney
nickel, advantageously. in an inert solvent, such as a lower
alkanol, or with a phosphorus(III) compound, such as a phos-
phine, for example trxphenylphosphxne or tri-n-butylphos-
phine, or a phosphorous acid este:, such as a tri-lower
alkyl phosphite, for example trimethyl ot t:lethyl
phosphite.’

" Resulting free salt-fo:mxng compounds of the formule

I can be converted into salts in a manner known per se.
Acids, for example, can be converted with a base or with
a suitable salt of a carboxylic acid and bases with a
mineral acid, usually Ln the presence of a sclvent or
diluent. .

~Resulting salts can be:gonverted'into the free
compounds in a manner kaown per se, for example by treat-



— - e cemm ars e ms e e s iweA T e cvem e = . ____.\.-4..":-

al kyl phosphite, for exanple trlnethyl or triethyl phosphlte Resultlng '
s satt-formng conpounds of the fornmula | can be convected into salts in
\yrer known per se. Acids; for exanple, can be converted with a basesef
a suitable salt of a carboxyllc acid and bases with a mneral acid,
usually in the presence of a sol vent2§f di luent. Resulti ng salts can be
converted into the free conpounds in a manner known per se, for exanple by
treat- 29 ing with an acidic reagent, such as a mneral acid. The
conmpounds, including their salts, can also be obtained in the form of thelr'
‘hydrates, or incorporate the solvent used for crystallisation. OMng to the .
close relationship between the novel ounds in free formand in the form
of their isd %;thuﬁnﬂ¢ﬂk§%#e=%hﬂehére$ﬂ§ tap Byminesadodsddnds there shal

be under st ood, F SonfRRPS | aiﬂcﬁ@é:.ﬁﬁPth&@b' 8a1e8!,i ead lalsy Ha the
corresponding salts, and vice versa., K The i nvention relates al so tqg those

enbodi nemtE %e’-'br%s@?'r"ﬁ i ERe it cRRAFARASeLPEI AREPERRTAEY WHi8ge of
t he procgsivshurussdnfbfucxystusedsaslahart|ng naterlal and the remaining

t h t f d
0055, 2 00 WA g aodh, LENBLSRAR 5 AR e, (0™
OptlonaIDPNPQﬂﬂds imcfseerform no@enna:beugoamlnftmaepmoaai;aﬁ the
present Wil ﬁ&f@é@bwaﬂeeé by Eebeééﬁeuﬁ G descri bed

at the beginning as bel ng especia esent i nventlon
rel ates &ASHAIRERERI st ?F%gaﬁﬁfﬁPF&FSeaﬁﬂdpFEEé§§@§lﬁbrqgﬁ%qnally
”HnUfaCt@Iso'HHe'Eh&ﬁeéé&ﬁ&&ﬁ@ssbﬁtﬁ,aahé'Uabbev%@@hnaraSltIC action,

oerabi 1 oy B SRS PELTEER S1s0" 1B R anolidnty Yo £ 0O
' the process in which a compound obtainable at any stage
of the p:ocess as. zntermediate is used as starting material -
and the temainlng process steps are carried out, or in which
a starting material is formed under the reaction conditions
or xs used in the form of a de:ivative, optionally a salt.

The sta:ting materials used in the process of the *
p:esent invention are preferably those that lead to the
compounds described at the begxnnzng as being especially
valuable. The present znventxon relates also to novel
starting materials ana processes for their manufacture.

The novel compoonds have a valuable antiparasitic
action, especially against parasitic helminths. They
exhibit, with ve:y'good:tolerability, for example in test.
animals such as the moose, dormouse (Saccostomus
camgestrlslz rat, golden hamster, Mongolxan gerbzl
gue:iones unguioulatusz. dog, monkey or hen, action against
trematodes. such as fascxolzdae, for example Fasciola
hepatica, and especxally schistosomes, for example
Schistosoma mansoni, Schistosoma japonicum and Schistosoma
haehatobiom,'and aQainst the pathogens of filariasis, for
example Dipetalonema viteae and Litomosoides carinii. Por
example, the compouhds of the preSent ‘invention, in the .
treatment oE golden hamsters wzth a 6 to 8 week old
infection of Schxstosoma mansoni, on administration oJEe
F.0. (for example, by a feedxng_tube), exh;bit an ED
from apptoximately 30-200 mg/kg. Likeﬁise, in the treatment
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anlnals such as the muse,

hanster ~Mongol i an-gerbil (Meriones unquicul atus), dog, nonkey or’ hen,

actjon'against tremat odes, such as fasciolidae, for exanple Fasciola

and especially schistosoneg, for exanpl e Schi stosona mansoni, -
ma

*hepatica

Schi st osoma j aponi cum and Schi st oso

pat hogens

carinii.
t reat nent

emat obi um , and agai nst the

dorrmuse (Saccostorrus carrpes{rl s), rat, gol d
9

of filariasis, for exanple D petal onena viteae and Litonbsoi des

For exanpl e, the conmpounds of the present invention, in the
of golden hansters with a 6 to 8 week old infection of

‘Schi st osoma mansoni, on administration once p.o. (for exanple, by a feeding
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accor di ngl yn bighd!seslsd 0b £t bﬁf&é&%ﬁ?”&yoﬁz EH!BHQ&QG%.%@'a@'a%d' 'EnyCt ed
parasitic 2e|n1nth€i such a % Oor the
treat ment kAt sSEB#—hba Be Pﬂge#oFPBRPH§d§e§F"pﬁﬁ5§§ iRk,
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exanpl e t Ise angéd sPit stheotneaeménti b whrmobjlovddd ahimalls fimfedwed can
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I nj ection
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(speci es Blonphl

I nj ect ed.

QSPQRﬁakltaf¢aetb¢ sceatnestnafnfiddeniiagds.ani mal . These
are a'? y OReshgedel £pa Ebfléﬁﬁﬁggﬁz@% 9%&&&%:@ /oS Widnmble

aria glabrata

the appearpnésn e Mé:rﬁﬂﬁéﬁl lﬁSthi example of the white mouse and

the Syrian hamster.

Adult white mice wexghing from 20 to 25 g are infected

by subcutaneous injection of 80 cercariae of Schistosoma
mansoni per animal. These ce:carxae_are all obtained from
the same group of"pbsitivé' snails (species Biomphilaria.
glabtata)'and'groups each of 100 and 150 mice are injected.
The Syrian hamsters are treated in the same manner.

'Subsequently. the appearance of adult parasites isu
positively determined by the"miracidia hatching test”.

The test animals are divided at random into groups of 10
each, .2 groups:being used as control g:oups. The remaining
groups are treated with at least 3 differently graded indi=
vidual duses of the test compounds. At the same time the
animals of one cont:nl group are killed and autopsied to
asce:taxn the ave:age numbe: of worms at the begxnnxng of
the obse:vatxon phase. '

14 days after t:eatment. :he number of deposited
viable eggs asce:taxned by means of the *miracidia hatching
test® is recorded weekly. 6 weeks after treatment all the
animals, including those of the untreated control groups,
are killed and autopsied. The total number of schistosomes
found is determined from each animal. The ratio of the
avaraée'numbe:_of worms pé: treated group to'the'mean value
of the two control groups is determined and the ED value

groups _each of nd 150 m ce are

the ankinge %%?%P%ai écFF8£F¥d°ﬁnCPHG°§&§§ ﬁﬁnﬁ&e fgpmEAient |y,
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po-'tlvely determ ned by the ' n1raC|d|a hat ching test"s The test aninmals .
e Nivided at randominto groups of 10 each,.?2 groups bei'ng used as
{-*§l groups. The remaining groups are treated with at |east 3 o/
rently graded indi- vidual .doses of the test conpounds.., At the sane
he animal s of one control gro are killed and autopsied to ascertain
t he average nunber of wornms at the Begi nning of the observation phase. 14 .~
days after treatnent, the nunber .of dep05|ted vi abl e eggs ascertained by
means of the "niracidla hat.ching test” is recorded weekly. 6 weeks after
treatnment all the animals, including those of the untreated control groups, .
are killed and autopsjed. The total nunber of schistosones found is '

f'et e{ mdnqéof &ogea?%iw 51§ cloﬂbeﬁéﬁtdgo Wi th hazavefmﬂecnuwaerxeeb ver s ger .
reate Q the nmean val u ro oyp erm ned an
the ED g§ géaﬁﬁe iﬁﬁ?q%HQ§i E%\%fﬁé%ii%ﬁnaaé # ?heié %F5I val ues)

| S ascer methed a@t@hdlmydd)axpalBKblAAMedM 3hd 261-284inl8d4det hod (Proc.
Soc. Exp. Biol PASNEVAY AY I Ret l'ari al

action of conp ouxgs e%%Fhe %%ﬁ%ﬁh é§¥¥%$fxg?g%% ﬁég ?g ggmgephéb using as’
test ani Al shnerfpcsmda( Nor itheeoragaduse ams§s 2fRLLOVS ) - URARERAS rats

(Mast onygedat ahemals ue\éqm@dma.: Nrid SN@Sg@fcu T2t s R EAA! Aulats from

R O cnasnas: Fars dakois AR SpEe s e riski g snd P Sosl|
_method (Brit. Jouhkaradula Mek iciids 2963 dﬁ&ﬁﬂmamﬁhtelnEEetEunmcmamammers
e e eRaRas s, Fo AL  14S, 54, MR e Shariirues e
t he nltebiheanEHth1ap€Q¥§$fgggggggxggggnbgngtQeacphcdéBQbEOOGHQ
di 1 er enf, " BdQRIRGMUN FOYMIE iUAES PBILEL 5L ! PhaERacol) Shirsdays,
285—296. 1948). The infection containers are held in a.
state of continuous flux:. . each Monday, for. example. the
ticks are infected by Litomosoides carxnii, which are in -
the larval stage, the mites being able to feed for 8 hou:s
on the peripheral bloed of different rodents which contazns
numerous mic:ofxlarzae. On Thursdays.uninfected rodents
-a:e'kept in the containers for 8 hours, during which they
are bitten by freshly hatched, but chzefly older, ticks,
containing metacyclic larvae (L_) of the parasitic
threadworms. The population den31ty is held at a level
of a minimum of 50 and a maximum of 200 microfilariae.
Afte:“S-lo weeks aduylt parasites are detected by the
examination of S mm bleed samﬁles from the cepillery
blood vessel system in which microfilariae circulate. The
blood samples, to which heparin is added, a:e examined o
microscopically at a magnifxcation of 100 and the number
of living mic:of;la:zae are ascertained in 15 fxelds of
1.8 mm diameter. Only those animals containing more than
S0 microfilariae are selected for further experimeﬁts.
These animals are divided at randgm into different groups
and kept individually in Macrolon cages.  Groups of 3
animals each are treated with the test Substanees'with aif-
ferently dosed oral samples on § successxve days._ One group
is used as an untreated control gtoup..

On the same day after the ‘treatment, the mxcroleatxae

v




P
=& keptiTtte contai ners Tof B hours, during which they are bitten by= =
freshly hatched, "but chiefly older, ticks, containing nbtacyclic | arvae (I
) ok ghe parasitic 3 threadworns. The populatlon density is held at \"
"Tevel of a mninumof 50 and a maxi mum of 200 microfilariae. After 9-
weeks adult parasites are detected the 3 exam nation of 5 nm bl ood
sanpl es fromthe capillary blood vessel systemin which mcrofilariae
G cul ate. The bl ood sanples, to which heparin is added, are exam ned
m croscopically at .a magni fication of 100 .and t he nunber of |iving
mcrofilariae are ascertained in 15 fields of 1.8 mmdianeter. Only those
animal s containing nore than 50 mcrofilariae are selected for further

- experimenis, J$§§€b&“k§3£§?é£fydhxédEQmata@ﬁﬂﬁ?”& n? @ £diclel it groups and

~kept indiVidu anlnals each are
treat ed v#!#ﬂ!@kﬂtestT%GSStaﬂééssmﬂfﬁ sﬁFrlﬁéréﬁﬁlPeﬁé§§in¥%Y’§bnples on 5

successi vg Qf’d S§ wédis 9&99@:' E’aﬂsEgeaiméﬁtunfthﬁatt%@a(lo%%e:grdﬁlp On the
sane day aft t he treat nment %Fgéf crofilari are counted in exactly

the sane hH and dead omifEs kB8Rt LnTRAS é&&ﬁ?§ P& ried out
peri odi Caiédeitaﬂnedd 6 weeks after the treatment, the total nunber of

of fecti v, dosagtit REpLagh; 8¢eRxE08 4Bl 00 (300 B e O "L e,
after treéilmﬁaelmdthab dosagaswhichs % deyscrifheroftreadmentherlegds
mcrofil g aft'fe%ﬁ'@ g §§Ug";‘£éaﬁcﬂ89d of I Bhe ?zgéié%%":‘e %\/g) dé’:.l"ﬂiié ed in

‘a second series m ni_mum cur atl ve agal nst

n1crof|Hﬁﬂeﬁﬁet¢$ﬁ°%bé§§§9|ElPaﬂen Fhiisndgsageois &ﬂ“ﬁﬁlﬁwﬂqqkﬂiﬁé in all
of the troptedsdcdndl Setiasngst Bastis)- Wask mdpiduml iduda i€ dosage

treatnemkééﬁ, against microfilariae, that dosage is taken which
destroys all microfilariae in all of the treated animals
during .the sixawéek'observation after treatment (H.P.
Striebel, An. N. Y. Acad. Sci. 160, 491-498, 1978)., Por
some slow-acting substances the period is extended to 8
weeks.' Parallel to the repetition of the experiments for
‘determining the MED, the MCD is likewise ascertained in
a second series of tests, . .

A further test parasite is, inter alia, Dipetalonema
viteae, which is kept in the same types of rodent as
Litomosoides carinii. White ticks (Ornithodorus moubata)
serve as intermediate hosts and afteg the infecting blood
feed are kept at a-temperature of 28 C and a relative
humidity of 70-80 % up to approximately 7 weeks. Infected

 larvae are collected by immersing the ticks in a few drops
of aank's'solution on petri dishes. The ticks are separated
from the infected larvae in a Baerman apparatus in the same
medium. |

M. natalensis and M. unguiculatus are then infected by
70 larvae per animal by subcutaneéus injection in the neck.
11 to 13 weeks after infection the animals are examined
for mictofilariasis as in the case of L. carinii. Only
animals that have at least 50 microfilariae per 10 mm
of blood are used for the experiments. To minimise as far
as possible the risk of "therapeutic shock", no animal is
used that has been infected for longer than 13 weeks.
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Striebel, An. N Y. Acad. Sci. 160, 491-498, 1978).. For seme slowacting °
ances the period is extended to 8 weeks. Parallel to'the repetition -of

Nperiments for deternining the MED, the MCD is |ikew se ascertai neein,-

il series of tests. A further st parasite is, inter .alia,

D p&abonema viteae, which is kept im the sane types of rodent as

Litonpsoides carinii. Wite ticks (Onithodorus noubata) serve as .

i nternmedi ate hosts and.after the infecting blood O feed are kept at a et

tenperature of [err] and a relative humdity of 70-80 % up to approxi mately

7 weeks. Infected |arvae are collected by imersing the ticks in a few

drops of Hank' %ﬁéﬂtémmmﬁ rthi%sms fdPenétckesass &en@bahes fromthe.

i nfected | aryae Bae pargtus in nat al ensi s
and M uRgLIeHe Adratn T RAPTF e kel epPeblsaf (AEcRBr ARE BRcEP-
subcutaneuuamnqnaﬁslmfou1eiempmmkfoﬁll?mpHStmeek$laftasesn&ndt|on t he

ani mal s or e Is Only
3 anlnalgkgﬁ%é&%;v % I§§§t§é§%#h é?%?%??% fé?_'6§§§1§& EF&%%k§$? used
for the éﬂpémﬁﬂﬂﬂnse'nﬁrﬁ99498$ﬂ4&313r3at°p&§sﬂ§lbgtﬁéiiVshYObral
therapeumn&%udip VTR ¢§=w@%fh§ta§g§ Pseeo' Béegked.for | onger

than 13 weeks. After evaluating this ,and further tests, conpounds of
the fornmula | ﬂ*ﬁv RACULIFF LR SPRFAL1oRA AGEPEding &0 Sh@es, for
exanpl e fmlvelnwmlmt iwh ifdt atdrbsEin arohpoehds es £oshe, fepsdulahiTabesomaci des,

f ‘whi ch ff kg daily b
oral " aanPRAEAAGAt SRAY Fiet BTy e RE0 CHeFRRE,age Sdpprtold 1Y DY
pharnaceemusahlpramnhnaSNQ;aixnrcﬂe@pab,tandupaeentenalwhsdhunﬁqtmar
'~ conpoundgigh W3F WatnlHodddd animals, that contain the pharmacologi-

cal active substance alone or together with a pharmaceuti-
cally acceptable carrier. The dosage of the'active sub- :
stance depends on the species of warm-blocded animal, the o
age and the individual condition, and on the method of
administration.-

Normally, where administration is oral and the warm-
blooded animal weighs approximately 75 kg, an app:Oximate
daily dosage of 0.25 to 2.5 g, advantageously dzvxded 1nto
several equal po:tions, is estimated.

The new pharmaceutical preparations contaln, for
example, from approximately 10 % to approximately 80 %,
preferably from approximately 20 % to apptoximately 60 %.

- of the active substance. Pharmaceutical preparations
according to the invention for enteral or parenteral
administration are, for example, those in dosage'unit_farﬁs,
such as dragées, tablets, capsules or supposiéories, or also
ampoules. These are produced in a manner known per se, se, fcr
example by means of conventional mixing, g:anulatan,
coating, dissolving or lyophilising processes.' Thus,
pharmaceutical preparations for oral administration can
be obtained by combining the active substance with solid
carriers, optionally gtanulatxng a resulting m;xture. and
ptocessing the mixture or" g:anulate to form ‘tablets or
dragée cores, if desxred or necessary after the addztion
of suitable adjuncts.




- Lo i te1cis 1 o T wcceprabl e SATE Thereol,” are those for “enferal’, “such
oral or rectal, and parenteral, adnministra- tion to warm bl ooded ani
‘thakypontaln t he phar macol ogi - cal active substance al one or together
& pharnmaceuti- cally’ acceptable carrier. The dosage of the active su
stance depends on the species of war r@)ﬂ)ﬂ ooded ani mal, the age and the
i ndi vidual condition, and on the nethod of adm nistration. Nornmally, where
administration is oral and the warm bl ooded ani nal wei ghs approxi mately 75
kg, an approximate daily dosage of 0.25 to 2.5 g, advantageously divided
into several equal portions, is estimted. The new pharnaceuti cal
preparations contain, for exanple, from approximately 10 %to approxi mately -

80 % preL er abl ﬁdﬂﬁ}ﬂ@ﬁﬂ@i@éﬁa:&%&@ée;sppyoxum&ehy 8Qcth asf the

active substance ar nac [ epa 0 cor e invention

for enter AYHB¥ Har <§§ﬂm61#nﬁ %?fo%gé?gag?gg e%gﬂ§?§53 hgse'in dosage

uni t fornmpnhiﬂukksakk&y&nsetgtﬂpasattQQSUaad/o: cappduint phosphasesal so

anpoul es. grole TInT0 8 n npl e by means
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of conventlona m-xI g oati n I ssolvin yophi |'i si ng
pr ocesses PORARN BRﬂmuéaﬁQuhiﬁéﬁf%reﬁ%?%l?%nétﬂ5ﬁhoP§$ta§nFﬁF§EwaﬁPGn can be

obt ai lned @kﬁiﬂtaﬁ:é&dheut?&ét)/e:ﬁé'gséﬁngswtéhsaﬁkbﬂ ,Cgeliakin, optlfnal Iy
g 21 s S el Fro flde PERSTSE BRI i FER 1 gt e (P
sui tabl e aﬁdﬁuﬁﬁ;if déiﬂﬁédueﬂxsﬁmtegratars,espehl Blynélhbews- such as
o s at | RIS dOHIGI  SOR TR 83 ep RORVASLADE, BRARERY ceBRAL 000
caIC|LnnPu&inh;d1Hﬂiﬂxﬂﬁﬁkﬂ?&ﬁ@kﬂ@#hﬂercqasuchlaénécancﬂdpQSt@ssadmng, for
exanpl e, GYdbed¥CHucH |48 KMaPoh2hPgshate) M848htls are especially
flow~-regulating agents and lubricants, for exahple silica,
talc, stearic. acid or. salts thereof, such as magnesium or
calcium stearate, and/or polyethylene glycol. D:égéb cores
are provided with suitable, optionally gastric juice=- |
resistant, coatings, there being used, inter alia, concen-
trated sugar solutions, which optionally contain gum-a:abic.
talc, polyvinylpyrrolidone, polyethylene glycol and/or
titanium dioxide, lacquer'soluticns in suitable organic
solvents or solvent mixtures, or, to produce gastric juice-
resistant coatings, solutions of suitable cellulose _
preparations, such as acetylcellulose phthalate or hydroxy-
-p:opylmethylcellﬁlose phthalate. COiou:ing matter or pig-
ments may be added to the tablets or dragée coatings, for
example for identification pu:ﬁoses or for indicating
different doses of active substance.

' Other pharmaceutical pteparations for oral admini-
stration are dry-filled capsules made of gelatin, and soft
sealed capsules consisting of gelatin and a plasticiser,
such as glycerin or sorbitol. The d:y—filled]éapsules may
contain the active substance in the form of a granulate,
for example in admixture with fillers, such as lactose,
binders, such as starches, and/or glidants, such as talc
or magnesium stearate, and optionélly stabilisers. 1In
soft capsules the active substance is preferably dissolved
or suspended in suitable liquids, such as fatty oils,




tragacanth, nethylcellul ose and/or polyvinylpyrrolidone, and/or, if
g8 ed, disintegrators, such as the above- mentioned starches, and al so;
xyrret hyl starch, cross- |inked polyvinyl pyrrolidonge, agar, algini

‘or a salt thereof, such as. sodj al ginate. Adjuncts are especially"’
flow regul ating agents and | ubri car%gm for exanple silica., talc, stearic _
acid or salts thereof, such as magnesi um or cal cium stearate, and/or
pol yet hyl ene gl ycol. Drag&e cores are provided with suitable, optionally
gastric juice- resistant, coatings, there being used, inter alia, concen-
trated sugar solutions, which optionally contain gum arabic, talc,
pol yvi nyl pyrrolidone, polyethylene glycol and/or titanium dioxide, |acquer
soIuticwpaﬁafﬁinte&ieooryégﬁidspbmeﬁtbyéensoBﬁenphﬂndih%&iktwiseo pr oduce
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prepar ati ons; as acet ose phthal ate or hydroxy-
propy! et hyl ceT‘PQ:‘F%s%"%t haf-at gongdfsErtignmast £ecsaidivg aq?e’ﬁt%‘ may be
added t@ﬂd‘&labﬂstﬁﬁmﬂéedﬁﬁdeﬁ peapapgtions’, wmlxem‘plre identification
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may contaln the active su example in
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In soft ca S t he ‘active,substa r ef d|&solv or suspended '
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pol yet hywictte gjlbase 5, therei keming batogcpasidelratiion Asibdsesers to be C

added. 'Qﬁﬂéiéﬁﬁﬁi,r¥8&09£§bﬂféaiiaﬂiést&l&&@éé&fﬁ@? poly- |
_ethylene glycols or paraffin hydrocarbons.

Especially suitable forms for parenteral administra-

tion are aqueous solutions of an active substance in water-
'soluble_form,_for example a water-soluble salt, or suspen-
sions of the active substance, such as corresponding 6ily
injection suspensions, suitable lipophilic solvents or
vehicles, suéhdas_fatty_oils. for example sesame oil, or
synthetic fatty acid esters, for example ethyl oleate or
triglycerides, being used, or aqueous. injection suspensions
that contain viscosity-increasing substances, for example
sodxum ca:boxymethylcellulose. sorbitol and/or dextran and
optxonally also stabilisers.

Tinctures and solutions usually have an agqueous
ethanolic base, to which there are added, inter alia,
polyalcohols, for example glycerin, glycols and/or poly-
ethylene glycol. as moisture-retaining agents for reducing
evapo:atien, and fat-restoring substances, such as fatty
acid esters with low polyethylene glycols, that is to say
lipophilic substances soluble in aqueous mixture as a
replacement for the fatty substances removed from the skin
by the'alcdhola and, if neéessary, otherdadjuncts and
additives. | R |

The ﬁfesent invention relates also to the use of the
compounds of the formulae I and II and the salts of such
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= STTHbT e pharmaceuti cal~-pr epar at i ons, for exanple supp05|tor|es con5|sf|ng
of a conbination of* the'active substance with a supposi tory base. SuitafTw, -
Suppgsitory bases are, for exanple, natural or synthetic triglyceridesfy o Y\
paraf fin hydrocarbons, polyethyl ene glycols or higher alkanols. It is
possible to use gelatin rectal capsules that contain a conbi nation of
actiive substance with a base, there qpﬁlng into consi deration as base
subst ances, for exanple liquid triglycerides, poly- ethylene glycols or
paraffin hydrocarbons Especially suitable forns for parenteral adni nistra-
tion are aqueous solutions of an active substance in water- soluble form
for exanple a water-soluble salt, or suspen- sions of the active substance,
such as corresponding oily injection suspensions, ‘suitable Iipophilic

~sol vents mmmlnindse:thsmcnlas-ﬁmgng)igmpémzaanptefeeshhp ok, or.
synt het | ¢ chiilak 36 hardelcha iy HIEHT €€t Whool £41 £y ObnbEbIb¥CERLICS.
bei ng use or aq e us |njec suspensi ohs
Vi scosity Pﬂé nfjenesh@evEor exanpl e ‘sodi um carboxynet hyl cel | ul ose,
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sol utions usual an aqueous ethanollc bas t here are added,
inter ali &8V %}énc% Qe &n ?"ﬁ t%li/{:‘Brh € SR8/ 8FOBSIy-

et hyl ene gh;cebﬁ.asﬂamgﬁnaﬂun&iganartp;ﬂpgmseéoceneﬂgca@g.evaporat|on and
fat-restoring substances, such-as fatty acid esters with | ow pol yethyl ene
glycols, that is to say |ipophilic substances sol uble in agueous m xture as
a replacenent for the fatty substances renoved fromthe skin by the

al cohol, and, if necessary, other adjuncts and additives. The present
invention relates also to the use of the conpounds of the formulae | and |
-and the salts of such . compounds with salt-formng properties, preferably
for :




conbati ng parasitising hel m nt hs, espeC|aIIy t hose of the fan1I|ES '

ment i oned above. The foll ow ng Exanples illustrate the above-descri bed

[ ion but are in no way intended to limt the scope thereof. L
Tlatures are in degrees Cent.i grade. Example 1 70 g (0.28 nole) of

2- .-butyl -6-isot hi ocyano-. benzthj azol e are dissolved in 1200 m of

ether. and 33 g (0.33 nole) of 4-net ’Ppipérazine are added dropwi se, while:
stirring. The m xture is stirred. for 1 hour, filtered and washed first o
_with ether, then with petroleumether. 2-tert.- _

buty1-6-[(4 met hyl pi perazi n-1-yl ) -thi ocarbonyl am nol - 0 benzt hi azol e havi ng

a nelting point of 176-177 is obtained: [err] The follow ng conpounds can

be produced in an anal ogous manner:

2-tert.-Bxamwle ket hoxy- 6-[.(4- net hyl pi perazin-1-yl)- o
thlocarbonylan7@0% ?@nithhélébeof”ﬂPtekiQ-%ﬁ% 1-6-isothiocyano--

(i acar FRRAGRETLBCRES R ATRPLVeh o K280, AL 1T f Jicher and 33 5

2-tert. - {0433 -mole) hyE- S-hééhymphpbpap&nazamelaﬂdbd dropwise, while

(i ocer benuL Aol BEak egehess ik AL TABUE, 2 iy (nd2 )0

of SOdI anol” -under nit rogen 17,6
(0. 094 mAshedfEhrsbt MiEdi pohazi nghrnoNiidd @errelssm cﬁﬁhﬁt ar e2 2Lt = Af t er

15 m ”Uthﬁ%}f@ssF@#%Eﬂ&?{:hﬁ@r&%ﬁ'ﬁi-yi)t't'htx%fécitfa‘rfylaéﬂﬂ@}shw Wi th

et hanol e fil te 1S, introdu ropwi-se int ension of 24 g

(0. 085 rRf QﬁthﬁaEQfSrFaV1Bﬁt§Im6 F%BﬁhP&&Féh&é;ﬁ%ﬁ%g%?meﬁith|azole in 120
m of etdsEPinddsroom tenperature. The mixture is then stirred for 2 hours
and the ethanol is distilled gff i n vacuo. .
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The following compounds can be produced in an
analogous ‘mannecr:

Z-te:t.-butyl 5-methoxy-8-[(4-metnylpngrazzn—1-y1)-
thiocarbonylamino) ~benzthiazole, m.p. 150-151 ,

Z-tezt.-butyl-s-chloro-é—[(4-methylpzperazzn-l-yl)-
thlocarbonylamlno]-benzthxazole, m.p. 158~ 160 , and

2-tert.-butyl—s-methyl-s-[(4-methylpxperazxn-1-yl)-
thiocarbonylamzno]—benzthlazole, m.p. 185- 187 .

Example 2 : : |
4.33 g (0.183 mole) of sodium are dissolved in 300

ml of ethanol under nitrogen. Then, 17,6 g (0.094 mole)

of N-methylpiperazine-ufoxide—dihydrochloride are added.
After 15 minutes the sodium chloride formed is filtered

off and washed with ethanol. The filtrate is introduced
dropwise into a suspension of 24 g (0.085 mole) of 2-tert.-
butyl-6-isothiocyano-5-methyl-benzthiazcle in 120 ml of
ethanol at room tehperatu:e. The mixture is then stirred
for 2 hours and the ethanol is distilled off in vacuo.

The residue is extracted with water and methylene chloride.
The methylene chloride base (100 ml) is separated off, dried
with sodium sulphate, filtered, diluted with 100 ml of
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chloride base (100 m ) s separated off, dried with sodi-um sul phat e, .-
filtered, diluted with 100 nl. of 38 petroleun1ether and cool ed to@éé)‘!v
Aiter filtration, 2-tert. - but yl - 5- met hyl - 6- [ (4- met hyl - 4- oxi do- A
pi perazin-1-yl)- thlocarbonylan1nol benzt hi azol e having a nelting point of
0 129-131 is obtained. The follow ng ounds can be produced in an
anal ogous manner: 2-tert.-butyl-5-net Moxy-6- (4-nethyl-4-oxido-piperazin- 0
1-yl ) -t hi ocar bonyl ami nol - benzt hi azol e, m p. 144
2-tert.-butyl -5-chl oro-6-[(4-nethyl -4-oxi do- pi perazin- 0
| -yl')-thi ocarbonyl am no] - benzt hi azole, mp. [err] Exanple 3 21 g (0 076
nol e) of 2- tert.-butyl-6-isothiocyano-5- nethoxy-benzthiazole are

N (2o hyar o yetﬁp?‘% gEngechnaccandsg sol oflon ohelas ddOAgaLe) of
mxture is ‘SF?? eﬁb?gygzsﬂBEFEY Céﬁlféd"fnﬁtéyi‘f‘m ‘\ﬁéﬁjﬁg\y’ pn"
acetone, téiefovatborybaningl-banathiarolle havingednmleing point of

2-tert. t hox (2- hydr oxy- '
et hyl) - p|;%¥% f% g?]xPﬁfééﬁ?bonylan1no} benzthlazole having a nelting
poi nt of 161- 162'1‘he Sollovwiag Thapbuhndswcan (b&mmmadarim@rproduced in an

anal ogous hShheputyl -6-{[ 4-(2-hydroxyethyl)-piperazin-1-yl]-
"t hi ocar bony o -benztﬁlazole 172-175 , and
2- |sopropyl 6- {[z-serﬁyubsﬁyérﬁymptgppar&z[mﬁrysﬁhyl-4-oxgdo-piperazxn-
t hi ocar bonylglj Dehibe22b6h21aMEno-BenkeRikolle ,EmERl a4k, )
2=t ert.-butyl-s-chloro-s-[(4—methy1-4-oxido-pgperazin-
1-yl)-thiocarbonylamino] ~benzthiazole, m.p. 119-121 .

Example 3 -

21 g (0.076 mole) of 2-tert.-butyl-6-isothiocyano-5-
methoxy-benzthiazole are dissolved in 400 ml of acetone l
and a solution of 12 g (0.092 molé) of N-(z-hyd:oxyethyl)-' )
piperazine in 40 ml of acetone is added dropwise. The

' mixture is stirred for 2 hours, cooled to 0 , filtered
and washed with acetone, then with ether and finally'with
petroleum ether. z-tett.-butyl-s-methoxy-s-{[4-(2-hydr6xy—
ethyl)-piperazin-l-jl]-thiocarbon lamino}-benzthiazole
having a melting point of 161-162 is obtained.

The following compounds can be prcduced in an
analogous manner:
2=tert.-butyl-6- {[4-(2-hydroxyethyl)-pxperaz;n-l-yll-
thiocarbonylamino}-benzthiazole, m.p. . 172—175 . and
' 2-isopropyl- 6-{[4-(Z-hydroxyethyl)-pxpegazxn—l-yl]-
thxoca:bonylamzno}-benzthxazole, m.p. 172-175 .

Example 4

27.8 g (0.10 mole) of 2-tert.-butyl-6-isothiccyano-
S-methoxy-benzthiazole are dissolved in 150 ml of dimethyl-
. formamide and 14 g (0.13 mole) of 3-mercaptopropionic acid
are ‘added. The solution is stirred at room temperature .
under nitrogen for 2 hours, then poured onto 2 kg of ice
and stirred until the product has become solid. It is
filtered off, washed with water and heated in 700 ml of



27 to—roTmore) or 2Z-teri.-butyl- 6 |soth|ocyano- 5- nethoxy benzt hi azol e

ay (ssolved in 150 m of dimethyl--formam de and 14 g (0.13 nole)

3 aptoprop|on|c acid are added. The solution is stirred at

of .-.

room W

t ‘ature under nitrogen for 2 hours, then poured onto 2 kg of ice and
until the product has-becone SO|Id It is filtered off, washed with
wat er and heated in 700 ml of 3QZQquene decant ed fronlmater,-dried
over sodi um sul phate, clarified with active carbon and filtered. The

filtrate O is diluted at 30-40 with approximately 700 m of petroleun1ether

stirred

“.and cool

ed slowy to 5, filtered off and subsequently washed wth

petroleumether. NJ[2-tert.

but yl - 5-

car boxyatdmene.stdaecammd\gfaomevamg p8r hedopves, sedd ums ssphatRy,

The f ol

met hoxy- benzt hi azol - 6 yJI-dlthlocarban1c acid S-(2- 0

msaeéﬂvbecseeeucsﬁdl ha@eeeal onga% FIYate

N-[2-ter y enzthlazo - I Qcar iﬁ]% % q
S-(2- caﬁbbﬂ@%i#ﬁ#? %%t%?“ﬁ]p"‘%QSQPEFPrlmate y /00 m of
N-[ 2-1 ergecwzddn Se €fié O andeadohedzalloGlyl kodist hi (fll&mdoa:ﬁf: acid

S-(2- b t t
N-EZ tcgh c3<ye lﬁ/ %ues ﬁ&ﬂ-‘ﬁaﬁﬁ?mé% 8%3?]1‘*&% ﬁltherd car b[azmtceratc'l d.
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N-[2-ter
S-(2-car
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The following compounds can be produced in an .
analogous mannecr: .
N-[z-te:t.-butyl-benzthxazol—é-yl]-dithiocarbamic

acid s—(z-cazboxyethyl)-este:. m.p. 135- 137 .

N-[Z-te:t.-butyl-s-chlo:o—benzth1a201 6-y1]-dithxo-
carbamic acid s-(z-catboxyethyl)-este:, M.Pe. 95-97 , angd

N—[2—tezt.-butyl-sémethyl-benzthzazol-6-Yll—dzghxo-
carbamic acid S-(2-carboxyethyl)-ester, m.p. 155-158 .

Example 5 .
Furthermore, the following can be produced in an

analogous manner to those described. in Examples 1l-4:

[err]

N—[z-tert.-butyl-S—methoxy-benzthxazcl—é-yl]-dzthxo-.

carbamic acid s—(Z-ca:boxyp:opyl)-este:, m.p. 136-140°,.
N-[2-tert.-butyl-5-methoxy-benzthiazol-6-yl]-

dithiocarbamic acid S-cé:boxymethyl-ester. m.P. 231-233°,
N-[2-tert.-butyl-S-methoxy-benzthiazol-6-yl] -thio-

carbamic acid O-(2¥¢arboxyethyl)-gstg:, m.p. 173=-176°.

Examgle 6

Furthermcre, the followzng can be oroduced in an

‘analogous manner to those described in Examples 1-4 or

according to one of the methods of production described

?.

- "

%
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N =5 WP =Vl h“t%._ﬁ'im ixy-henzthi.azol - 6-yfl -~ diit.hi-ocarbantc-act¢———— - .-l

S—carboxynethyl-ester mP. 231-[err], .
‘Ne[ 2Mtert. - butyl - 5- nmet,hoxy- benzt hi azol - 6 yl]-thio- carban1c acid é§§>
0- (2-car boxyet hyl }y-ester, mp. 173-[err]. Exanple 6 Furthernore, the
foll ow ng can be produced in an anal ogous manner to those described in
Exanpl es 1-4 or according to one of the nethods of production descrlbed
40~ n the description for conpounds ofﬁﬁhe formula I:
N-[2-tert.-butyl-5-methoxy-benzthiazol -6-yl]-thio- carbamc acid

S- (2-carboxyethyl)-ester, mp. 231-233, 2-tert.-butyl-5-nmethoxy-6- |

(4- met hyl pi perazin-1-yl)- carbonyl ani nol - benzt hi azole, mp. 176-179,
2-tert.-butyl-5-nethyl-6-[(4- met hyl pi perazin-1-yl) -

thiocarbon¥b nol,- benzoxazol

> tert - buld) BaecARSFEIBERR. Forh RmeRARds 20 Sy fornula s

thiocarbonylan1nuk{neneaxazbhey1#Epmeﬂﬁbﬂyybdnzth1azol -6-yl]l-thioc=-

2-tert.-b 4- | o
i oear boroHEBRREE! RREY Eclb1cTRUMARY I dueke, o 231233
2-tert.-butyl -5- %Fﬁi#t-hb@ltﬂ’lré#mmnydmﬁre[r(a&ammngxpmn-l-yl)-

thlocarbonaggsbﬂ 1aﬁfﬁéﬁxﬁéﬁheh1azole, lb
2-tert.-butyl - pera2|n- 1-y hlocar onyl - an1no] benzoxazol e,

2-tert.-butyl - FﬁﬁF 6 ?& AEmRFRYA ™ M—m%ﬁawerazm-l-yl)-
| -yl)- thuo:niboaybenymah:hemzaéﬂzakazoabp mlgl- 143~197°,

e o SRR Peb TE L 0 A T eratn-1oy1) -
2-tert. -butbioeanbonnkymSnpqAbeazbyhzéiexluopplﬂéﬂ&maa-
L e el shaepaysapt et SRR AP
2-tert. -bu¥9¥°€ﬁf?qnx%6n§noh—bgnasxpnpéeaz|n | ~yl)-
"thlocafbony|aﬂ1nﬂ%thEZQEGEQHEE-methylthzo-é-[(4-methylpxperazxn-l-y1)4
thiocarbonylamino]-benzoxazole,
2-tert.-butyl-6-[ (4-methylpiperazin-l-yl)-thiccarbonyl-
amino]-benzoxazole, . :
z-te:t.-butyl—s—methyl-s-[(4-methyle4-oxido—piperazin—
l-yl)-thiocarbonylamino] -benzoxazole, m.p. 141-143°,
2-te:t.-butyl-s-chloro-s-[(4-methy1-4-oxido-piperazinf
l-yl)-thiocarbonylamino] -benzoxazole, m.p. 135-137°,
Z-tert.-butyl-s-meghoxy-é-[(4-methyl—4-oxido-piperazin—
l-yl)-thiocarbonylamino]-benzoxazolé;
2-tett.—butyl S5-methylthio-6~((4-methyl- 4-oxido-piper-
azin-l—yl)-thxocatbonylamzno]-benzoxazole. '
2-tert.-butyl-6-((4-methyl-4~oxido-piperazin-l-yl)=-
thiocarbonylamino]-benzoxazole. :
' N-[z-te:t.-butyl S5-methyl-benzoxazol-6-yl]-dithiocar-
bamic acid S-(2-carboxyethyl)-ester, m.p. 160-163°,
_ N-Iz-tett.-butyl-s—chlq:q-benzexazol-&-yl]-dithiocar-
bamic' acid S=-(2-carboxyethyl)-ester, m.p:. 85-88°,
'N-[2-tert.-butyl-5-methoxy-benzoxazol-6-yl]-dithiocar-
bamic acid_s—(2-c;:boxye:h¥l)-ester, |
: N-[Z-te:t;—butyl S-methylthio-benzoxazol-G-Yl1-dithio-
carbamxc acid s-(2-carboxyethy1)—ester.
2-tert.-buty1 6-nitro=5- [(4-methylpxperazln—l-yl)-
thiaca:bonylamxno]-benzoxazole,



N e ert.-butyl-5;nethyl-benzoxazol-6-y|]-dithjocar- banie_aéid .
S—ar boxyet hyl)-ester, mp. 160-163, '

N--fert.-butyl-5- chl or o- benzoxazol - F yl]- d|th|ocar- bam c acid o’/
S-(2-carboxyet hyl )-ester, 'mp. 85- F¢

N—[2-tert.-buty|-5-nethoxy-benzoxazo| 6-yl]- dlthlocar- ban1c acid

S- (2-carboxyet hyl ) -ester, - :
N-[2-tert.-butyl-5-nmethylthio-benzoxazol -6-yll-dithio- carbanic acid

S- (2- car boxyet hyl ) -ester, _

Uty RO On S L 1Y QAR B B 1 1) —ehtocac- |
2-tert. bbuY&hm&nbﬂ4ﬁaﬁiﬁﬁan¢E§az|n 1-yl)-thiocar- bonyl am no] - benzoxazol e,
2-tert. -butyI Igggngfkéﬁn &%géﬁ4'of(gomgkg iai-oxldo-OLOerazzn—

1-yl)- thlocar
2-tert. lbuﬂyPtbappanhnﬂnmqunnkubenzeyﬁ;elhbocar- bonyl ani no] - benzoxazol e,

S [3 tcg: }ao;bg?)hd I QjHe1!s-{h(e"fr)':'}i ﬁ rﬁ%e%ﬁ%f’g%g%&%g;@ﬁg ﬁ(i']laogiatd:m ocar bam ¢
aC|d S—b?QYiéWBG%ﬂeﬁﬁﬂ6°&%§ﬂ

2-tert. -butyl N5-[rRitee fodd rr@iﬂytpbps&azbraaéox'-h- tlh'-%qacrﬁwmm nol |
- benzi dazole , tert - but %ﬁx €ﬁgﬁxycarbonyl 5- et hoxy- 6- ((4- net hyl -
T B

plpera hiSoc LisfhPBazol e,
2-tert. -butyIN}{QHﬁHdnU<&u&¥&EUén50ﬁEEBD¥S-91ﬂ@éithxocarbamic acid -

nmet hyl | bonyl am nol - benzi m dazol e,

2- teytpégg? %a? %ﬁ?ﬁ%ﬁ%ﬁ;ﬁﬁ) ’5 met hoxy-6-[ ( 4-
nethylp|perazﬂntgqﬂ)*h&hximﬁfmamﬁenyﬁﬁf{béﬁmeth&dpaberazln l-yl)-
2-tert. tP?E%E:%o ﬁﬁﬁ%ru)- mfhéﬁ 1&Ethy'p'per'

azin-1-y t hi oca bon en2|m
. tFVth;;%L;z;'%ii?’:;‘o‘?;‘@@ e
y ino)-benzimidazole, - - o
2-tert.-butyl. § %@é?w%utJ Z&r§a§§igyfg£?gggayly§-methoxy-s-[(4-
methylplperazin-l-yl)-thlocarbonylamlno]-benzxmldazole,
'2-tert.-butyl-l-methanesulphonyl-S—methoxYQG-[(4-_
methylpiperazin—l-yl)—thidcarbonylamino]-benzimidazole;
| 2~ tert.—butyl~l-methyl 5-methoxy -6- [(4-methylplper-
azin-l-yl)- thxoca:bonylamlno]—benzlmldazole, :
2-tert.-butyl-l-benzyl- S-methoxy-s [(4—methylp1pera21n
l-yl)-thiocarbonylamino}-benzimidazole,
2-tert.-butyl-5-chlorg-6- [(4-methylpiperazin—l-y1)—
thiocarbonylamino]-benzimidazole,
2-tert.-butyl-l-ethoxycarboﬁyl-5-chloro-6-[(4-methY1-
piperazin~l-yl)-thiocarbonylamino)]-benzimidazole, )
2-tert.-butyl-l—dimethylcarbamoyl-s-chlo:d-s-[(4-
methylpiperazin-l-yl)-thiocarbonylamino]-benzimidazole,
2-tert.-butyl-l-methanesulphonyl- S—chlo:o-s [(4-methy1—
piperazin-l-yl)=- thlocarbonylamlno]-benzzmldazole,
_ 2-tert.-butyl-l-methyl-5-chloro~6-{(4-methylpiperazin=~
l—yl)-thiotarbonylaminbl—benzimidazole,
2-tett.-butyl-l—benzyl-s-chIOro-G-[(4-methylpiperazin-
1-yl)-thiocarbonylamino]-benzimidazole, o
2-tert.-butyl-6~{ (4-methylpiperazin-l-yl)=-thiocarbonyl-
amino)-benzimidazole, ' ' |



£hi ocar bonyl am nol - benzi m dazal e,
2-tert.-butyl-1-et hoxycdrbonyl -5-chl oro-6-[ (4- nethyl
- p pexazin-1-yl)-thiocarbonyl am no] - benzi m dazole,” - _ B

2-tert.-butyl -1-di met hyl car banoyl - 5- chl or o-6- [ ( 4-

nethylplpera2|n | -yl)-thiocarbonyl am no}-benzi m dazol e,

2-tert.-butyl - 1- met hanesul phonyl - 5- chHoro- 6- [ ( 4- met hyl -

$ﬂera2|n 1-yl)-thiocarbonyl am no] - benzi m dazol e, -
2-tert.-butyl-1-nethyl -5-chl oro-6- [ (4- met hyl pi per azi n-

| -yl)-thi ocar bonyl am no] - benzi m dazol e,

2-tert.-butyl-1-benzyl -5-chl oro-6-[ (4-net hyl pi perazi n-

| -yl)-thiocarbonyl am no] - benzi m dazole, 2-tert.-butyl-6-

[ (4- nethy|p|peramh¢tsgn9u§w%tkzﬂ%ﬂﬂﬁwcaeﬁ9%b} éeﬁﬁ%nﬂ@éﬂ&ﬂélperazxn-l-

2-tert. 'bylyLthi%bh@&ﬂﬁyﬂammﬂoﬁib4&é&ﬁ@ﬂ£ﬂbDéPeraz'” -
yl ) -t hi ocar bonyl

a zii
2-tert.-butyl - %faﬁﬁanﬁﬁéh 3%I3F$?%;ﬁ%fﬂﬁ?ﬁ¥bep [(4-metnyln1per—
azin-1- yI;zuhhdegﬂbemﬂnnnauﬁodxmunindhibémvxmxuazole.

.2 tert.-butyl - %Q%Peiﬂgghg (ﬁ% {ée£819¥£8§?eéa%(2 methylplneraz;n-

1-yl)- thlocarbon vI-armi no

2-tert. -b&t-yllJrthLb@:{xmmmm&rpemmﬂqugb)

t hi ocar bonyl anm RQlreh@nZidd dAzol Spethvl-6- [ (4-methyl “1-yl)-
2-tert.-butyl-1- benzyl(3[§§?nethyl%Ypera£fn 1° P¥ piperazin- v1)

thlocarboﬁypﬁﬁﬁﬁﬁﬁﬂ&%iﬂ iRshgnzimidazole,
2-tert.-butyl - 5zmﬁaﬁﬂtihdtfi41‘biﬁ%@YL9LPQ&aﬁéEniiolnecazzn-l-yl)-

yl)-thi ocaghonyl ben dazpl e
S lert - pehPe RO i R B SAgebR 0. 6. [ (4.
me. hylplpera2|nz-qdﬁtl4bunyﬁ¥ﬁﬁg&@pynah1beazumudaéuhylplp°ra21n—l-

Z(Zeaéthy .Lé#§%4$ﬁﬂaq§fgéfggif 5){'Xﬁ?%\“%%ﬁgigénmmdazole

2-tert. -butyI #ﬂtﬁw+eGh@xbpgrbhnylﬁsﬁpdolethxo—s ({4~
nmet hyl pi a ﬂ A

il ﬁs‘%ymp#s%*@*pm R SRR St fefnmdanote,

azin-1-yl) -t hi oday %mﬁtﬂﬁtau 6Fébam°Y—‘5'Pf°PYlthlo'ﬁ-

2-tert. 'bQR!|m%ﬂ%?P@ﬁpé%éEfﬁWilﬁlP—@hiééaEBbR%hBHﬂﬁbj-benzlmxdazole.
2-tert.-butyl- l—methanesulphonyl 5-propy1thlo—6 [(4~-
methylpzperazln-l—yl)-thlocarbonylamzno]—benzlmldazole,
2-tert.-butyl-l-methyl-5-propylthio-6- {(4-methylpiper-
azxn-i-yl) -thiocarbonylamino]l-benzimidazole,
2~-tert.-butyl- l1-benzyl- S—pvooylthlo -6- [(4-methylpiper—
azin- -yl)-thlocarbonylamxno]-ben-lmldazole,
2-tert.-butyl-5-methoxy-6-[{4-methyl- 4-ox1do-p perazln-.
—yl)-thlocarbonylamlno}-benzxmldazole, _
2-tert.~butyl- l-ethoxycarbonyl S-methoxy-s {(4-methyl—
4-oxxdo-plperazln-l—yl) thxocarbonylamlno]-benzzmldazole,
2-tert.-buty1 l-d1methy1carbamoy1 -5-methoxy-6-[ (4-
methy1-4—ox1do-plperazxn-1-yl)-thlocarbonylamxno]—benz-
imidazole,
z—tert.—butyl-l-methanesulphonyl— -methoxy-ﬁ ({4~
methyl-4-ox;do-plpe:a21n-l-y1)fthlocarbonylamzno]-benz-

- imidazole, | - :
2-tert.-butyl-l-methyl-SEmethoxy-Gf[(4-methyl-4-oxido—
piperazinfl-yl)—thiocarbonylamind]-benzimidazole,

2-tert.-butyl-l-benzyl-5-methoxy-6-{ (4-methyl-4~-oxido-
piperazin-l-yl)-thiocarbonylamino]-benzimidazole
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azin- 1- yli-thlocarbonylan1no] en2|n1dazole : - - ' °
2-tgrt.-butyl - 5-net hoxy-6-[ (4- net hyl - 4- oxi do- plpera2|n- ) ; T
-1y <th|ocarbonylan1no] benzi m dazol e, . N s
2-N ‘a-butyl - 1- et hoxycar bonyl - 5- met hoxy- 6- (4-net hyl -

4-OXIdO pi perazi n-1-yl)-thiocarbon éﬁino]-benzinidazole,

2-tert.-butyl -1-di met hyl car banoyl - 5- net hoxy- 6-[ (4- . .
met hyl - 4- oxi do- pi perazi n-1-yl)-thiocarbonyl am no] -benz- im dazol e, -~
2-tert.-butyl -1 -net hanesul phonyl - 5- met hoxy- 6-[ ( 4-

met hyl - 4- oxi do- pi perazi n-1-yl)-thiocarbonyl am no] - benz- im dazol e,
2-tert.-butyl-1-nethyl-S nmethoxy-6-[ (4-nethyl - 4-oxi do-

pi perazi n- I -yl i-wrecabbeyyl-anenmbrbesa(rtnémaailaql-4-oxxdo-pxperazxn-

b1 per azi Frt TR SR e R RGRARR sRep B TRAG S s 5. (e
-but yl - 5- chI orz-eeg\t4-hntm«1-14e@masacp|=psmﬂmi-chlo:0-6-[(4—methyl -4-
1-y1)- th%ﬁ?§§b€9%$ﬁ§§ﬂﬁngg@¥LEhQ%éQESon 1am1no]-benz;mxdazole.

2-tert car or.o netnyl -

oxi do- plpera2|%‘§e§F)' FHY&CXFS&H?F&% ﬁﬁFq§§9¥ %} Q§°°5' (4-
2-tert. i&%ﬂ?144db£E&B¥bﬁpébaEQnL15thF&h&d&dﬁb&nylamzno]-benz-

met hyl - 4; oxj do- flpera2|n 1-yl)-thi ocar bonyl am no] - benz- i m dazol e,
2-tert. @? ®fret hanesul phonyl - 5- chl or o- 6- [ (4- met hyl -

4- OXIdO p|pera2+heﬁty%butyle&&mbahpnﬂauiﬂhdnytﬁSnQEkQﬁQrS-[(4-me=hYl‘

o R PP LT Sy ana msdasote,
2-tert.-butyl - z-nengyi-bstvm-éme@hp'(uimmtm-%-xi hb-mﬁﬁw'a&mn“-
1)t "B RRIASE p1) RatscarisgImino] bens aidszole,
azin-1-yl)- th|3C§F5§n?PHﬁVA§ﬂ‘%@H¥W’ ?Qé%%? o-é-i{%amethyl-4-oxxdo-
2-tert. - pupatakiat-Doylsathiogarhopydagiddjo-terdimidazole, o
et hyl - 4- aX'dozghggiazbut&llgLﬂ?ydy¥¥H¥yD@Eﬁ?f"ﬂeéﬁ§¥¥4-gl9@59b§per-
azin—l-yl)-thioca:bonylamino]-benzzmidazolg, '
Z-tert;—butyl-l-eéhoxycarbonyl-s -propylthio=-6-{ (1~
methyl-4-oxido-piperazxn-l-yl)—thiocarbonylamxno]-benz-
imidazole,
z-tert.—butyl-l—dimethylcarbamoyl-s-propylthzo-é ((1-
methy1-4-oxxdo-pipe:azin-l-yl)-thzocazbonylamxno]—benz-
imidazole, '
Z—tert.-butyl-l-methanesulphonyl-s-propylthio-s-[(1-
methy1-4-oxido-piperazin-l-yl)—thioca:bonylamino]-benz-
imidazole,
z-tett.-butyl-l-methyl-S-propylthxo-s [(l-methyl-4-
oxido-piperazzn-l-yl) -thiocarbonylamino]-beazimidazole,
' 2-tert.-butyl-l-benzyl-S-propylthio-6-{(l-methyl-4-
oxido-p:pe:azin-l—yl)-thxocazbonylamxno]-benzxmxdazole,
2-tert.-butyl-6~{ (4-methyl-4-oxido-piperazin-l-yl)=-
thiocarbonylamino]-benzimidazole,
2-tert.-butyl-l-ethoxycarbonyl-6-[ (4-methyl-4-oxido-
piperazin-l-yl)-thidcarbbnylamino]-benzimidazolé; _
2=-tert.-butyl- l-dimethylca:bamcyl-é-[(4-methy1-4-oxido-
piperazin-l-yl)- thxocarhonylamxno]-benzlmzdazole,
2-te:t.-buty1 l-methanesulphonyl-6~{ (4-methyl-4 —oxido-
piperazin-l-yl)-thiccarbonylamino]-benzimidazole,



,w

=2:tert -hnivl-1-dlnELhcha&banByL—G—p+epy+%h1Q—C 4= —

nmet.hyl - 4- oxi‘do- pi pérazin-1-yl)-thiocarbonyl am no] - benz- _|n1dazole ,
.2-tert . -butyl -1 - net hanesul phonyl - 5- propyl t hi 0-6-[ (1- : “ﬂ)'
nethyl-4-oxido-piperazin-l-yl)-thiocarbonylaniho]-benz- i4m dazol e,
2-tert.-butyl-I|-nmethyl-5-propylthio-6-[(l-nethyl-
. oxj do-pi perazin-I-yl)-thi ocarbonyl am ben2|n1dazole
2t ert.-butyl -1 -benzyl -5-propylthio-6-T(I-nmethyl -
oxi do- pi perazin-1-yl)-thi‘ocarbonyl am nol - benzinidazole,
2-tert.-butyl-6-[(4-nethyl-4-oxido- plpera2|n | -yl)-
t hi ocar bonyl am no] - benzi m dazol e,
2-tert.-butyl-1-ethoxycarbonyl - 6-[ (4-nethyl - 4-oxi do-

pi perazin-1-yl) iIE ylcaf%?nlqﬁ %Qf?zaﬁQGQZ@ gygl-a-oxxdo-plperazxn-

2-tert.-butyl -1 -
plpera2|nl°xﬂb° 1amnm@l-hema;m%éagele,-

2-tert.-butyl - imiéiﬂmﬁ%ﬁ£¥ﬁﬁw¢b£hiﬁf-@ﬁtgleétﬁﬁldQ-oxzdo-pLpe:azzn-
plpera2|n I I) t hj ocarbo benzilF azol e

D et Dk LIS RAGRAL BT Lo AN AR LA EPDEr azi .
1-y|)fth|ocarbony+amﬁtgitkxﬁutmidaiméehoxy-benzzmidazol—é—yl]-dithiob

2-tert. -

Ty Ly SRR M S TR R e Y] e REL 271

N-[2-tert. -butyIN-SEMMy-Wlﬁldubbxﬁegtpodythﬁeme&hnh&ﬁbenadimid-
(2 tery AT SEHEhesteenle el % (Benarhonyecnyl) -aster,

azol -6-yl] - d.th.mame-wwﬁ—xzﬂmm earbaRcKirErnethoxy-benz-
N-[2-tert. imidadol=gh *Bdﬁﬁﬁé&ﬁ%ﬁ%mﬁc”Eéﬂexs—wznéarboxyethyl)-estet,”'

bl e R
- imdazol - &mﬂdaﬂbl*ﬂ*xiﬁ*ﬂtmhianatbihié geid08y¢Rhghrbosiyethyl) ~ester,
Nlatert - butyll o i SO YaRER] 15954 thofyLbbnatnyBagEA GG 21 ¢
N[ 2- tertdﬁﬁngnca:hantgﬂaQﬁdmﬁ+ﬁiwmgehqu¢uhzbb-esya;1.-
N-[2-tert.~butyl-l-benzyl- S-methoxy-benzimidazol-6-yl] -
dithiocarbamic acid S-(2-carboxyethyl)-ester,
N-[2-tert.-butyl-5-chloro~-benzimidazol~6-yl]-dithio-
carbamic acid S-(2-carboxyethyl)-ester,
N~(2-tert.-butyl-l-ethoxycarbonyl-5~chlozo-benzimid-
azol-6-yl]-dithiocarbamic acid S-(2-carboxyethyl)-ester,
N-{2-tert.-butyl-l-dimethylcarbamoyl-S-chloro-benzimid-
azol-6-yl]l-dithiocarbamic acid S-(2-carboxyethyl)-ester,
N-(2~tert.-butyl-l-methanesulphoayl-5-chloro~benzimid-
azol-6-yl]-dithiocarbamic acid S-(2-carboxyethyl)-ester,
H—[2-Ee:t.—butyl-l-methyl-s-chlo:o—benzimidazol-&-?l]-
dithiocarbamic acid S-(2-carboxyethyl)-ester,
N-[2~-tert.-butyl-l-benzyl-5-chloro-benzimidazol-6-yl]-
dithiocarbamic acid S~ (2-carboxyethyl)-ester,
N-(2~-tert.-butyl- 5-propy1thio-benzxmzdazol-s-yl]-
dithiocarbamic acid S—(Z-carboxyethyl)-este:,-
N=[2- tert.-butyl-l-ethoxycarbonyl S-propylthio-benz-
imidazol-6-yl]-dithiocarbamic acid S~ (2-carboxyethyl)-ester,
N-{2-tert.-butyl-l-dimethylcarbamoyl-S5-propylthio=-
benzimidazol=~6 —yl]-dxthzoca:bamic acid S-(Z-carboxyethyl)-
ester,



= -

”‘dlthlocarban1c aci d S (2-car boxyethyl)-ester, N : . ) e
2-t g2k - but yl - 5-chl or o- benzi m dazol - 6-yl ] - d|th|o- carban1c aci d ST
S (P boxyethyl) ester, ' , N e
N[ R .- butyl -1- ethoxycarbonyl gkoro benzi m d-
azol---ylI-dlthlocarban1c acid S—(Zlé boxyet hyl ) -ester,

N-[2-tert.-butyl-1-di net hyl car banoyl - 5- chl or o- benzi m d- _ ] iv‘
azol -6-yl]-dithiocarbam c acid S (2-carboxyethyl)-ester, _
N-(2-tert.-butyl-I-nethanesul phonyl-5-chl oro- benzi m d-

azol -6-yl]-dithiocarbam c acid S (2-carboxyethyl)-ester,
"N-[2-tert.-butyl-I-nethyl-5-chloro-benzi m dazol -6-yl | - dlthlocarban1c aci d
S-(2- carboxyetﬂyﬂﬂ-ss:&n—butyl l-methanesulphonyl-3-propylthio~benz-

N-[2-ter 1852 gsffza'uﬁ;s@a%gmli@wew%wdz-%ayédcxfum;ppaéba&9 aci d
S- (2- car boxyet [2-ter but yl - 5- pr opy 0- benz] m dazol -6-yl]-

d|th|ocarban1cuaéﬁdtSFGz‘P&FB&ﬂ%aﬂﬁﬂﬁwyﬁﬁﬂﬂr°9Y13h1°’benzlmldaz°l'6‘ |
N-[2-t erfrnbauhi&cakbeﬁeaabeay S=S2PicanydxYerHiNZ=ester,

e 0 S A St
ben2|n1dm1b+dBtpl?cdrbhwacaabad|6%&iﬂ¢d¥h§3¥§ﬂﬂ£ﬁ@ﬂ§$§éqr ester, 45
N-[2-tert. -buth. EEEQaaB%%?Eh?%ZL§?Hcar Jﬁ *hiocarbamic

i m dazol - % % dlthlocarban1 a -ester
N[ 2- t eraci@uy(2rcaEbRyyesh ﬁﬁdﬁﬂ%ﬂﬁqo-ben2|n1dazol 6- yl]- di t hi ocar bani ¢
acid S (2- Carbﬂ¥lﬂthhkk -b&tQu-l-ethoxycarbonyl-benzLmidazol §=yl]~=

22{3 g?rélﬁggﬁé EFH&F)X a-gr%%¥%%n#9 bemaégfgggge:; yl]- dlthlocarban1c
-butyl - ben2|n1ﬂalﬁht§txl-but@hatxd@mauhgﬂnatthdylxbtuzymiagky1e6ber N-
L2550 R R SLABKIRTEE Ry Rt Wiy - dhidt poer bam o acld
- but yl - 1- di met Nyll2ategteybutidilrmethanesulphonyltherainidazodefyl] -
S'(2 Car&?ﬁﬂf&@!kbaﬂiét%EastL%ﬁuﬁﬂrboxyeth 1) ~ester,
buty1 - L et gnegt phony| henzm dasel el st -6-y11-aitnio-
ca:bamic acid s-(2-ca:boxyethy1)-ester,
N-[2-tert.-butyl-l-benzyl-benzzmldazol-é-yl]-d1thia—
cacbamic acid S~-(2-carboxyethyl) -ester, '
N-[2-isop:opyl-benz1m1dazol— -yl]-dxthxocarbamxc acid
S=~(2=-carboxyethyl)-ester, m.p.. 112-115 P
N-[Z-isopropyl-é-(Q-methyl-pxpe:az1n-1—y1)-thiocar—
bonylamino]-benzxmidazole, B.D. 144-147 .

Example 7 : _
Tablets containing Z-te:t.-butyl-G-[(4-methylpxpe:-

az:n—l—yl)-thioca:bonylamzno]-benzthlazole can be produced
as follows:

Composition (for 10000 tablets)
2-tert.-butyl-6-( (4-methylpiperazin-

l-yl)-thiccarbonylamino] -benzthiazole 5000 g
- wheat starch S _ 790 g
stearic acid : : 30 g
magnesium stearate : 30 g
tale o ' : 400 g

water _ o ' qg.s.



‘1UTThTﬁtarbanTt:aeFU*b~(zicarbpxyethy])-ester

k]

- S-(2-carboxyethyl)-ester, N[2-isopco

zN

N-[2-tert.. -butyl -1-met hyl -benz-i ni dazot-6-yl]-dithio- carbanic acid CE%Q
S- (-car boxyet hyl ) -ester, i
N[2-tert. -butyl-l-benxyl benzi m dazol; -yl ]-dithio- carbamc acid
6@ benzi mi dazol - 5-yl ] - di t hi ocar bani ¢
acid 0 S—(2-carboxyethy|)-ester, mp. 112-115 , N _
2+ i sopropyl - 6- (4- net hyl - pi perazi n-1-yl)-thi ocar -

"~ bonyl am nol - benzi m dazole, mp. [err] Exanple 7 Tabl ets containing

2-tert.-butyl-6-[(4-nethyl pi per- azin-I-yl)-thiocarbonyl am nol - benzt hi azol e

can be produced ﬂifL%ﬁ&BOfCQHnoﬁLEb?Q L%QQKQQQQQ(h?QéEﬁyl igeraz

2-tert.-butyl - 6- pi perazi "ocarbo am'n enzthlazole
5000 g mhebrybta;bhocarbonylamlno]-benzthiazole and 500 g of wheaf g

steariC acsfarch is made into a paste with app:oxlmately 330 @agn95|um
stearate - % g talc
400 g wat Aemineralised water and moistened unifor ly with a fdxrt"z% A

m xt ure ofsamegZeteGEmibetyliseB(4auethy|phpemaxmnfe is kneaded to

nto a pasy ChRTRELY PEPRERCEOnRagse 80, o efolea BRROSIL A Bided Ve

uniformy wawhng.&umeabrwSébthSfaaenpuemam94663waner Thiee graaukate s

r oxi mat el %ﬁ r anul en drled and forced
t hr ough a.%?%%%ﬂaﬁ paratyycthagStRAsiGnASHcar &8 tale anh 430 &if the

talc and 29Kl gwivdat hgcabent atbathlnanamiked adthxetendry igramilaty Anul ate,
whl ch has bk?f rh bha héeﬁ%?o&&‘h og:n agzgxlz%%%ms'p?aer’ti%rlde' 's:[ihzee',' and. .the. ..
mixture is pressed into ‘tablets each weighing 0.625 g.
It is also possxble to p:oduce, in an analogous
manner, tablets contaxnxng a different compound accordzng.
to Example 1, or a compound according to Bxamples 2 to §,
as active substance.

kneaded toug ShagNaLYed! 884 £og0aROThELARNAS fﬂ%quahnougfm Haye having

Examgie 8 _ _
In an analogous manner to that described in Example

7 it is also possible to produce tablets containing one
of the compounds mentioned in Example 6. '



N L
nrxture is pressed into tablets each _weighing 0.625. g.-1t ts also possi bl e

produce, 1n a manner, tablets containing a di ff erent conmpound
a«n ng to Exanple 1, or a conpound ccording to Exanples 2 to 5, as ™ .*

act subs mmam' In an aHa gous manner to that described in
Exanple 7 i e to produce tablets containing one of the

conpounds ment i‘onéd Mn l e 6. 47 CLAIMS: 1. A novel benzazol e Y
derivative of the fornula | [err] (1), in which

- [err] represents an optionally 4-substituted piperazino group or a group
of the formula [err] [err] represents optionally esterified carboxy or
represents hydroxynethyl, alk represents | ower al kyl ene or | ower
al kyl i dene, [err] i ndependent|y of one another, each represents oxygen
or sul phur , Ph . eyepippsents 1, 2-phenyl ene optronally further substituted

In addition-to the substrtuent gr oup [err] represents oxygen., sul phur or

t | bstitut d
' ?Pul)(r)inﬁe-guzgtil’lutgd IB:?E’ al "&gﬁor cyc ﬁf;ﬁﬁ oe%lﬁés)gﬁé‘x?%ereof 2. .

A conpoupd according to claim1 of the fornula I, in which R represents

on the one hand, 1- prperazrnqll optronally substrtuted in the 4-position by
- | ower al kyl,

R, = C - NH - Ph \-R (1),
x3
in which _
R represents an optxonally 4-substituted pzpe:azxno
1 group or a group of the formula R -alk=X -,
Rz :epresents-optionally esterified carboxy or represents
hydroxymethyl, |

alk represents lower alkylene or lower alkylidene,
x1 and xz, independently of one another, each represents
oxygen ocr sulphur '

Ph- represents 1, 2~phenylene optionally further substituted in
addition to the substituent group R -C(-x)-NH-
X represents oxygen, sulphur or opt;onally substituted
3 imino, and | .
. R represents optionally fluorine-substituted lower elkyl
3 or cycloalkyl,
or a salt, thereof. - - . L =
2. A compound according to claim 1 of the formula

I, in which R represents, on the one hand, l-piperazino
optionally.subs:ituted in the 4-position by lower alkyl,
hydroxy-lower alkyl in which the hydroxy group is bonded

in a position higher than the a—positien,_and/or oxido or,
‘on the other hand, a radical of the formula R_-alk-X_-

in which R represents carboxy optionally esterified by

a lower alkanol or represents hydroxymethyl, alk represents
lower alkylene or lower alkyli&ene and X represents thio
or dxy, and in which xl represents thioxo or oxo, Ph
represents 1,2-phenylene optionally substituted,



v e

—-shydr oxy- | ower - al kyl“i n- whi ch-~t he hydr oxy  group i<s -borrded ‘i m -a posi-tromn — =~
hi gher than the a- position, and/or oxido or, on the other hand, a radi o
of .the formula [err] in which R2 represents carboxy optionally esteri
by a | ower al kanol or represents 2¥4onynethyl al k represents | oner
al kyl ene or | ower al kylidene and represents thio 2 or oxy, and i'n which
[err] represents thioxo or oxo, Ph represents 1 2- phenyl ene optionally
substituted,, 'in . addition_ to the group also h Iower a

- lover al kox}® P& HR0 RS tﬁ""%&’hor?e(ﬁ[ﬁn ) <¥rGrleta "“r"ep?ﬁéejnt gtower
oxy, thio, or imno optionally substituted by |ower alk I, di - | ower
al’kyl ami no- Bdkexyal Rpwerbaliamowl ortqifduacanewdylaland/eachabpgednal |y

substitutedgby ¢ %rse?ﬂt@"o’xyl LW B X VinfilH Qi thiad Ty é).vbé@ﬂ\eutaa kenyl,
| ower al kano@l ower alkoxycarbonyl | ower aIk nesulphor!}/JO»r nono-

di - | ovner al Byl dQW8&nd}KYdr 9}1&Hﬁﬂﬁaﬂ}‘¥ia@?%&: owef Adk by phenyl
3-thia-al kybengaahlyamlwweeamxdﬁwmﬁ ropB ioral By r4utgs terbess, bpntiowé

t ' Ly, | k
b henbered SERaAl poleto AlkeRY MAdrde fistosen, Y Bidk Slrshvieotanes (o
claim1l of ak&ahowiul é,oweru R lgexyiegrhanyl « elmvesseralslsamumhml hamdno-
1- pi per azi neroafibaeablryam%%ta@ewll et Wy HIPQP i‘f)on i 304882l K¥bxae

~ hydroxy-1 ower 5¥ roxy group I's in a 05|t|on
hi gher t han®Fhé=, ﬁé§@9#§ﬁeqﬁﬁﬂﬁﬂaﬂﬁﬁkkﬁﬁﬁh having BRRS hePd8 BiRAdi ca

of the forngeabersy! Ianx -R 2 reptes%ritrs \Mpmﬁnppfmm:secew@wtuted

optionally sterlf b 4&%1 resent s_hydr ox thyl, alk
represents 8W§F 3#&?# ﬁg %X 1 ?%ﬁ?e§%ﬁ€§ thio or
oxy, and i nthéredf|err| represents t hi oxo or 0Xxo,

3. A ccmpound according to claim 1 of the formula

- I, in which R represents, on the one hand, l-piperazzno

" optionally substituted in- the 4eposxtzon by lower alkyl,
hydroxy-lower alkyl in which the hydroxy group is bonded
in a position higher than the a-positidn, and/or oxido or,
on the other hand, a radical of the formula R_-alk=-X_-
in which R tepresents carboxy 6ptional}y esterified by
a lower alkanol or represents hydroxymethyl, alk represents
lower alkylene or lower alkylidene and X_ represents thio
or_oxg,.end in which X  represents thioxc or oxo, Ph

-~ o
—

represents 1,2-phenylene optionally substituted -, in

addition to the group R, -C(-X ) -NH-, also by lower alkyl, lower
alkoxy, lower alkanoyl and/or halogen, 13 represents oxy,

thio, or imino optionally substituted by lower alkyl,di-

lower alkx;amino-lower alkyl, by phenyl or phenyl-lower alkyl
each optionally substituted by lower alkyl,lower alkoxy

and/or halogen, by lower alkenyl, lower alkanoyl or lower
alkoxycarbonyl, and R3.represents optionally fluorlne—substltuted
lower alkyl or 3~ to 8-membered cycloalkyl, or a salt thereof.

AR O



“Tepcesents 1, 2-phenyl ene optionally substituted. , in_addition to the .
gr [err] , | ower al koxy, | ower alkanoyl and/ or T
ha n, [err] represents oxy, thio, or imno optionally substituted by \e/ s

| o al kyl di Immlteml“o | ower al kyl, by phenyl or phenyl-| ower
al kyl each opm ‘m ted by Iower al kyl , | ower al koxy and/ or
hal ogen, by | oter®alkefyl * | dbwer al k#p or Iomer al koxycarbonyl, and R .
represents optionally f1 uori ne- substltuted | ower al kyl or 3- to 8- menber ed ‘?
cycl.oal kyl,- or a salt thereof. 49 4. A conpound according to claiml
.of the formula [err] _ - (la) in which
represents, on the one hand, 1-piperazino, 1-(4-lower [err] '
al kyl) - pi perazi no. having up to_and including 4 Catons in the | ower alkyl
- noiety, 1-(4-1dwer alkyFompeyRdio3ccprpérdzFRochadmnd af F@eaﬂﬁfm%iimhng 4
C-atons in the lower alkyl moiety, or |-[4-(hydroxy-I|ower
al kyl )] -pi perazino in which the hygﬁoxmggroup is bonded in a position
hi gher than the [err]-positioniﬁul #omer al kyl has up to and
including 4 Catons or, on the hhr %an Frepresents ‘% oup of the
formula J[err] I n mhhph esents car@m&ﬁ * | ower
al koxycarbonyl having a to p to add including 5 Catons, or ..
hydr oxynmet hyl , al k' represents | ower al kyl ene having up to and including 4 -
C—atons,iyuyggcgepresents oxygen or sul phur, 2 and in which [err]
represents hydramg | ower al k i [

BRf

| ower RPEDr 2R %/Fl% Ih%él? Egaggct ifggg,elrglczlilﬁg'gg’ell ﬁ?ﬁ‘?ﬂ}san |
atonic nu er 1kl f<pipéraPLnddhaging, up to and including 4 C-atoms
in the lower alkyl moiety, l-(4-lower alky1-4:oxido)e,_”
piperazino having up to and including 4 C-atoms in
the lower alkyl moiety. or 1-[4 (hydtoxy-lower '

' alkyl)]-plperazxno in which the hydroxy grcup is
bonded in a positzon highe: than the e-position and
hydroxy-lower alkyl has up to and including.4.c-atoms
or, on the other hand, represents a group of the
formula 37-alk'-x -, in which R7 tepresents
carboxy or lower alkoxycarbonyl ‘having a total of
up to and including S C—atoms, or hydroxymethyl, alk'
represents lower alkylene_having up to and including

_ 4 C-atoms} and x2 represents oxygen or sulphur,
- and in which By '
R rgptésents hydrogen, lower alkyl having up to and
> including 4 C-atoms, lower alkoxy having up to and -
including 4 C-atoms, or halogen having an atomic
number of up to and inéluding 35, ;
X! represents oxy, thio)-imino, or lower alkylimino
3 having up to and including 4 C-atoms, lower alkane-
sulphonylimino having up to and including 4 C-atoms,
lower alkoxfca:bonylimino having up to and including
5 C-atoms, di-lower alkylcarbamoylimino having up
to and including 8 C-atoms, or phenyl-lower alkylimine
having up to and including 10 C-atoms,
and |
R represénts e~branched lower alkyl having up to and
including 4 C-atoms or straight-chain lower alkyl



-—44&4?‘“—Fepreseﬂts oxXy, thio, imino, or |ower—alkylinire—havifg-up to a

|nclud|ng 4. C-atonms, |ower al kane- surphonyllnino having up to and

lengt10* C-&t ons, and

having up to and including 4 C atons or

straight-chain lower alkyl . 50 having up to and including 4 C atons
bonded by a secondary C-atom or a salt thereof. 5. A compound accordi ng
toclaiml of the fornula [err] (la), in mhich R

represents, an the one hand, 1-piperazino, 1- (4-lower 4 alkyl)-piperaz
_ having up to andhawthgdupgtd €ndt®nsludlnﬂe4l6w@ﬁ°mﬁk%°ﬂﬁﬁd%§¥ 21 -(4-1ower

al kyl - 4-oxi do) -

| ower al kyl noiety,

EéESBaer?SP?h 9 11} gosaq@ laggygbpg 4 C-atoms in the

I no

roxy- |l ower -al kyl)]-pi perazino in which the

hydr oxy group is bonded in a position higher than the [err]-position and
hydr oxy-1lower al gyl has gBmbeunddaciekddng eb GlaliaNy, oF tha) fdwmukder
‘hand, 'a group of the formula [err] in which [err] represents carboxy
or | ower al koxycar bonyl having a tot ofgup to and including 5 C atons,

hydr oxynet hyl ,

or -

al k' representsnlqme{’é$Kyl ne having up to and |nclud|ng 4

- C-atons, and X represents oxygem® or sulllphur'-Zgand i N whi 0{1 I%
represents hydrogen, |ower alkyl bhd to and ia
- | R4~C-NH -3
T4
in which
R represents, on the oné hand, l-piperazino, l<(4-lower

4

in the lower alkyl moiety, l-(4-lower alkyl-4-oxido)-
pipe:azzno having up to and including 4 C-atoms in
the lower alkyl moiety, or l- [4-(hydroxy-lower

.alkyl)]-pipe:azzno in which the hydroxy group is
" bonded in a position higher than the o-position and

hydroxy-lower alkyl has up #o and inéluding 4 C~atoms,
or, on the other hand, a group of the formula

R -alk'-X -, in which R_ represents carboxy oz

lower alkoxycarbonyl having a total of up to and
including 5 C~atoms, or hydroxymethyl, alk' represents
lower alkylene having up to and including 4 C~atoms,
and X_ cepresents oxygen or sulphur,

and in which

- R
5

represents hydrogen. lower alkyl havxng up to and
“including 4 C-atoms, lower alkoxy having up to and
includxng 4 C—atoms, or halogen hav;ng_an atomic
number of up to and xncludzng 3s, |

. represents oxy, thio, imino, or lower alkylxm1no

having up to and including 4 C-atoms, and
represents d-btanched:lower_alkyl having up to and
including 4 C-atoms or straight-chain lower alkyl
having up to and idcluding 4 C-atoms bonded by a
secondary C-atom, Or.a salt thereof:

"alkyl)-piperazino having up to and including 4 C-atoms

5o
:luding 4 C-atoms, |ower al koxycarbonylim no nd i ncl udi
C— ons, di-Ilower alkylcarbannyllnlno avi ng. u E"gﬂ“l“muﬂlﬁlng 8 C—atons

or: phenyl-lomer ‘al kyl i mino having up H$cPand i ncl
r~epresents a-branched | ower al kyl

-



\f.
5 | uding 4 G atoms, |ower al koxy having up to and including 4 C atons,_ d
or\hal ogen _havi ng an atomnic nunber of up to and including 35, [erT] .

- répresents oxy, thio, immno,-or |ower alkylimno 3 having up to and o
includinaﬂﬁug-atons, and R -.represents [err]-branched | ower al kyl having

up to an r"ﬂ" [’mm,m)atoms or siraight-chain |ower.alkyl having up to
and i ncl f nded by aJsécondary C-atom or.a salt thereof; s

51 6. A conpound d%cdrding.to claim5 of the fornula la, in which [err] o/
represents, on the one hand; 1-(4-1ower alkyl)-piperazino having up to and
including 4 CGatons in the |lower alkyl nmoiety, 1-(4-1ower

al kyl - 4- oxi do) - pi pera2i no having up to and including 4 Catons in the |ower

al kyl moiety, or 1-14- r - ral kyl)] -npi [ 1,0 W e

hydr oxy group gs bonéeégﬁﬁ."gﬁéo&%\?ﬁ&ﬁ%%_{inagﬁ.ﬁegg—%g%y\ﬂ’%ﬁhgad

hydr oxy- Eaweinawhithh8s gppresantsi.-ncinudihey oheChanshs,lot4-ewehe ot her
hands a oki i Rz ' apdl WN ; r@sﬁg cak boxy or
| ower 7 s1kye) ZE;EQ?aE Egub?ﬂy;glgﬁlg?yg:ér bagrﬁll -al\(};lanﬁ%efota .Or?s ugﬁto zmd
i ncl udi nghe EPWeE BlkZlkmoigs¥asdmid 11oMaE ALKy dRTPiReERRiN0

i ncl udi ngad#ifigatpmeo and Xnclepingent T-adomiairin ak iTowerhdIdy R
over -l BEES RavPRgLas 3 s nyAs Saiines ke SR A adind o ¥aSHRg an
atom ¢ ncinéchydtoxy gooapdibnbbnﬂbﬂgi@Sg [perslit ircgprivisghis tham einel [err]
L Par a2 REFBECEH) BB IR i W A0 iRy ore o
: 4 C-atoms, or, on the other hand, a group of the formula
R7-a;k'-x = in which R rep;e;ents-carboxy or lower
alkoxycarbonyl having a total of up to and including §
C-atoms, alk' represents lower alkylene hai’rihg up to and
including 4 C-atoms, and X :epteéentsVSulphut,;and~in
which R :ep:esents'hydrégéh, lower alkyl having up to
and including 4 C-atonms, ioWe: élkoky having up to'and
including 4 C-atoms, or halogen having an atomic number
of up to and including 35, X_ represents thio and R
represents a-branched lower alkyl having up to and gnclud-
ing 4 C-atoms or st:aightéchain lower alkyl having up to
and including 4 C-atoms bonded by a secondary c-atom, or
a salt thereof. : L ' .-

7. A compound according to claim 4 of the formula
Ia, in which R represents, on the:one'hana, 1-(4-lower
alkyl)-piperazino having up to and inéludin§_4 C-atoms in
the lower alkyl moiety and, on the other_hand. Q-carboxf-
lower alkylthio'havinq up to and including 4 C-atoms in
the lower alkyl moie:y, and in which R :epresents
hydrogen, lower alkoxy or lower alkyl, each héving up to
and including 4 c-atomé, X"represehts thio and R_
represents c-branched'lowér_alkyl having up tb and including
4 C-atoms, or a salt thereof. -

| 8. A compound according to claim 5 of the formula
Ia, in which R4_:ep:ésents, on the one hand, l-(4-lower
alkyl)-piperazino having up to and including 4 C-atoms in



A conpound according to claim4 of the-fornula la, in which R4 represent
.on_the one hand, 1- (4-1 ower alkﬁiazﬁiperazino having up to and i ncl udi ng 4

C-atons in the Iomer al kyl noi e on the other hand, w carboxy- |ower

al kyl thio having up to and including 4 C-atons in the [ower alkyl noiety,
~and in which R represents hydrogen, lower al koxy or |ower alkyl, each

Ravi ng up ?Bﬁaﬁﬂ"?ﬁcFﬁGYﬁgmﬂlﬁﬁxtGﬁn OpefthR Péﬁﬁés@ﬁ@é:thﬂsiﬂhpﬁxnr]
representslawaaarh?ﬂthﬂaehaakhg|ubalbnﬁnHPLth%GanP@‘éﬂ d¥brs Gt téH?
a, |n

a salt the g nBoun agcor g to claim’5 of the formnul
: whi ch [err{ "?5p?£§%ﬁt§°lﬁﬁ ¢ hangndnnWR&CH) R 4 FeRReSeqtS, (JeMa5er azi no
havi ng up abkanﬂ hacingi ug 4oCha80chmnd1ng5 Chatiomesr xal lodpradering or, on

t he ot'her . rgl | owgr, I Q _havin and |nclud|ng

4 C-atons I.n ? & rr&?ﬁ??éMts mg ggéhxhgahﬁgﬁeﬁ gﬁ& é&ﬁﬁ?q '

al koxy hav#qmﬁmﬁ)%Qﬁhmﬂimﬂcﬁu@rngom8€>aroassaperrpheepcésents thio and

[err] represents [err]- branched | ower al kyl having up to and including 4
C-atonms, or_a salt. thereof

2-tert.-But9t - 6-27 BeFs nWbeeﬁaEHh qeWylph?erea%aohyvaarﬁb]m-sewbpnw&zmo]-
or a salt thedifthiaddle or a salt thereof.

2-tert.-Butyl -5-net hoxy-6-[ (4-nmethyl pi perazin-1-yl)-

t hi ocar bonyl am no] - benzt hi azole or a salt thereof. 11.

2-tert.-Buty0.5- cit vent 6- Pty hes ke phoeyabh ({4 imgkhylpiperazin-1-y1)-

ohert -t ST L RSP T FrbataBOLS, RATE Bhae nerece.

thlocarbonylanlno] benzt hi azole or a salt thereof. 183.

2-tert.-Buty{;6- [igi@?fhyﬁu@yPXSﬂgthPELGZE041m¥kﬁyl iperazin-1-¥1)="
thlocarbonylan1no] benzt hi azgl e or a sal her eof ﬁ

2-tert. - But {H%eaehomyianing -beREthiazeie i8T pRpaRASi fhereos.

&N el adiTig FC-AF oS BONUEd By A Secondary CTErGh “6r a sal't ‘theréof.

12. 2-tert.-Butyl-S-methyl-G;[(4-methylpiperﬁzin-1-yl)-_
thiocarbonylamino ]-benzthiazole or a salt thereof.

13, '2-fert.eButyl-G-[(4-methyl-h-oxidofpiperazin-1-yl)-
thiocarbonylamino ]-benzthiazole or a salt thereof.

14, 2-tert.-Butyl-5-methoxy-6-[(4-methyl-4-oxido-piperazin -1~
yl)-thiocarbonylamino]-benzothiazole or a salt thereof.

15. 2-tert.-Butyl-5-chloro-6-[ (4~-methyl-4-oxido-piperazin-
1-yl)-thiocarbonylamino ]-benzothiazole or a salt thereof.

16. 2-tert.-Butyl-5-methyl-6-[(4-methyl-b-oxido-piperazin-1-
yl)-thiocarbonylamino ]-benzthiazole or a salt thereof.

17.  2-tert.-Butyl-3-methoxy-6-([4-(2-hydroxyethyl)-piperazin-
1-?1]-thiocarbonylamino)-benzthiazole or a salt thereof.

18,  2-tert.-Butyl-6-([4-(2-hydroxyethyl)-piperazin-1-yl]-
thiocarbonylamino)-benzthiazole or a salt thereof

* c L M ] *



-t hi ocar bonyl am no] - benzot hi azol e or a salt thereof: 15: . *
ert.~Butyl -5-chl oro-6-[ (4-nethyl - 4- oxi do- pi per azi n- ' ' P
| ) -t hi ocar bonyl am no] - benzot hi azol e or a salt thereof. 16. - .2

tert.-Butyl-5-methyl-6-[(4- neéth 4- oxi do- pi perazin-| -
| ) -t hi ocar bonyl am no] - benzt hi or a salt thereof. 17.
tert.-Butyl -5-net hoxy-6-([4-(2-hydroxyethyl)-pi perazin-
yl-]-thi ocar bonyl am no) - benzt h e or a salt thereof. 18,
2-tert. - ButhPe- 6- @-FSCRIARN: b@-eéﬁsﬂéaﬁm&%x%&ﬂy piperazin-1-
t hi ocarbon Eﬁﬂﬁﬂﬁdéﬁiﬁﬁﬂyﬁiﬁiﬂ%Xﬂbéhéﬁﬂiaéémﬁ65& ﬂjééﬂﬂltﬂéﬁéaﬁ 111
- 11111 1111711 53 19. 2-1sopropyl -6-([4- (2- hydroxyethyl) plpera2|n 1- -
yl]- thlocarbonylan1no) benzt hi azol e or a salt thereof. -
N-C2-tert. 28ut yl 36-(Battumty. mwﬂusaﬁétlﬁow-]be:mhtﬁimalb@mt]am d

S-(2-carbo vyl r -

N-[2-tert. )&é’%?’m e)benz%'tt“ii‘?'l a%oﬁa% <]t a?% ](':) aecs“r or a salt

S-(2- carboﬁh&ﬂﬂﬂﬂvester or a salt thereof 22. _
N-(2-tert.-Butyl-5-chl oro-benzthi azol -6-yl]- dithiocarbam c acid

S- (2-carboxyeth ester or a salt thereof,

S ER P Tl A LAY e TILLT PRS2 NP

S-(2- Carbo&wﬂdndJ(z%dﬁﬁHoxyeﬁhﬁ&ﬂIeéﬁefemi a2dalt thereof.
N-[2-tert.-Butyl-5-nmet hoxy-benzt hi azol -6-yl]- dithiocarbanm c acid

S- (2-carboxypropyl )-ester or a salt thereof. 25.

N-[2-tert. 2But y| 362ttty Bt hi el ery+bénz thinzobabbukic acid

S- car boxy { [ tgd el -

N-[tert. nﬁirﬁﬂig%%&y gae% hi a%l%bo’g%ﬁ%]:) cz?ggﬁ ‘éra‘él ?ialt

0- (2- carboﬁ%ﬁﬂ%ﬂ§~ester or a salt thereof 27. A conpound according t.o
any of claims 1-26 wherein the salt is a pharnaceutlcally acceptable salt.

28. A benzsazol qu_df Jyative, of y{ Og-meghyl 26525 8h19,50- 6-y1]-

dithiocarbamicuac;d.S-(2—carboxyethyl)-ester”or.a salt

2
y
2-
1-

thereof.

24, N-[Z-terf.-Butyl-s-methoxy-benztpiazol-G-yl]-
dithiocarbamic acid S-(2-carboxypropyl)-ester or a salt
thereof.

25. N-{z-tert.-Butyl-5-methoxy-benzthiazol-G-yl]-
dithiocarbamic acid S-carboxymethyl-ester or a salt thereof.

26. N-[tert.-Butyl-5-methoxy-benzthiazol-6-yl]-thio-
carbamic acid 0—(2-carboxyethy1)-ester or a salt thereof.

27; A compound acéording to any 6f claims 1-26 wherein
the salt is a pharﬁaceutically acceptable salt.

28. A benzaéole derivative of formula I according to
claim 1 substantially as described with reference to

any of Examples 1 to 6.

€ L M S %



-'\'*‘~_'él ai m 1 substantj.all y-as-descri-bed-wi th-r-eferenceto any of "Exanpl&STH to
6. .1 1111171 111111 1111111111211111 . 54 29. Process for the '

manuf acture of novel benzazole derivatives of the fornmula | as def din
= cha¥m 1 conpri sing -condensing with one another a) conmpounds of the

formulae Il and Il [err] kY _ (I'11) in which [err] represents

hydr ogen and [err] together rég}esent a group of the fornmula [err] , or

2one of the radicals [err] represents a group of the formula [err] in which
err] represents a radical that can be split off, and the other and Y3
represent hydrogen or, if [err] represents a group [err] cyano and [err] .
represent hydrogen, or salts thereof, . or b) converting the group
[err] in a.conpound of the formula IV 55 [err] (I'V) in which

[err] represents a radical that can be_.copvert | apghRdRek the
formula [err29. orPr%°a§§af?rtﬁ%?e%??“?ﬁfguggggguggggltﬁe Formil a [err] or

c) cyclisingagr-£08P0ve8 6f the formula ¥ aer apfinedhivh<éfi®of the radical s

[err] represents, a,grou f the formyl g.LeshbeRB® the other represents a
r adi cal thatce%ﬂrﬁéigﬁlang??séﬁﬁ'w%gyr?nrepresents optionally functionally

nodi fi ed oxo, or a salt-

a) compounds of the formulae II and III
. " |
(1) and YzYan-Ph ' ‘\\n-a3 - (1I1),

Ny~

in which ¥ represehts.hydrogen and ¥ and Y together
represent a group of the formula =C=X_ , or one of the
.radicals_z and Y represents a group of the formula
-C(aX )-¥ in which ¥ represents a radical that can
be split off, and the other and Y_ represent hydrogen or,
if R represents a group R ~alk-X -, Y :epresenté

cyano and Yz and !3 represent.hydrOQen, or salts

thereof, . o =

14 ' _
.b) converting the group Ys in - a compound of the formula Iv

1T



v

or

and,

O gl asm

o g

I f desired, a conpound obtai nabl e accordlng to the i nvention °f
erted into a dlfferent conpound of t

\ I a salt ,.‘
Y Adbl e according to the.in ion is co m “"(HII' ree conpou
r

o adifferent salt. 30. . r ocess acco

o

conpound obt ai nabl e as internedi ate at any stage of t he process |s used as

&’

starting material and the remain- ing process steps are carried out, or a
starting material is forned u t he react-ion conditions or is used in th
formof a derlvatl ally.a It 31. Process accorging to claim

29 or 30, wherein &k\ri the mdae Il and 111 in mhlch [err]
represents hydrogen and [err ether represent a group of the formul a
[err] or salts thereof, are con nsed wi.th one another or, in a conpound of

the formula IV in which Y represents a group of the fornula [err] Y is

oxidised to a group R of the fornmula [err] 56 32 Proces for the

nanufactui 9Licﬁ Qen%gé seg%rlvatlﬁgcgl t§5§yla I accorm:}g:_f claim 29

substantiall y as deScri
Benzazol ela&pi gagroup of ﬁbpnﬁbamplnh@n-ﬁﬂ

ef?rence t o 6. 33.

any  of clahggegg t @nge- 3éroupA°@thgaQ%45u@g Hprege&gglon containing a
conpound as cl aimed in any of clains to 28 or 133 and ‘one or nore

cust omar y°&dj uncts and.carriers. 35.. A pharmaceutical preparation :
accor di nge) ocpbRiBing aubshmpbunadl by anedeaamuiad with reference to Exanple
7 or 8. 36. Process for the manufacture of pharnaceutical. preparations
conprising mxing a conpound accordi ng. : '

X NH-Y;, |
[ ey
\

in which one of the radicals Y _ and Y _ represents
a group of the formula -C(=¥_  )-R and the other
represents a radical that can be split off and ¥
represents optiodally functionally modified oxo, or a salt
thereof; '
and, if desired, a compound obtainable accordxng to the
invention is converted into a different compound of the
formula I ahd/or a salt obtainable according to the
invention is converted into the free compound or into a
different salt. _

30. Process according to claim 29, wherein

':.a compound obtainable as intermediate at any stage

of the process is used as starting material and the remain-

ing process steps are carried out, or a starting material
is formed under the reaction conditions or is used in the
form of a derivative, optionally a salt. _

31. Process according to claim 29 or . -
30, wherein compounds of the formulae II and -
I1I in which Y represents hydrogen and ¥ and Y

‘together represent a group of the formula =C-xl, or salts

thereof, are condensed with one another or,_in a compound
of the formula IV in which YS represents a group of the
fo:mula -C (=X )—xz-alk-CHao or -C(=Xl)-x -alk-CHZOE.

!5 is oxzdxsed to a group Rl of the formula

-C (=X )fxz-alk-cooa.

eﬁq ed by'axpﬁocs@s:clalned in.
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40 one of the claims 128 or 33 with custonary pharnaceutlcal adj uncts
‘carriers.. 37 Process-for the nanufacture prepar ¢ p
rgccQrding to claim36 subst§pial |y as descri {I %mﬁmlaﬂ:n ceto il
7 or 8. 38. A conpound according to one of cclaims 528 or 33 f
in a method for the therapeutic treatment of the human or animal body. 39.
Use of compou ps acgording o one of the claims 1-28 or 33 for the
ranuf act ure of” pharmBeeutt chl® pFRpar-attrons “Hof conBat g Fardsi ti si ng
~hel m nths. 4(eritikstivé cHnPormdtaalcacdorging mnecmh1mheaﬂsmu§&dhﬂﬁaﬂiﬁ(N
33 for the nqﬂyféggégf#gg prhnaggggggg Qregg %%O%Qd%o ta| conpound
as clainmed in any o ai ns to and”one 6f re °c s
adj uncts and carriers. The text of the specification has been reproduced'

by phot ocopi ngz t he m&agaﬂ&sdgﬂ%e%egy%sm»mhla et 29 & few
amendnents which are difficult to read he original ty rip contalnlng

these anendnetf & RECERS? nekrired 4R #AY Bfeﬁi§é§=o?9tﬁé Q&Pent Cffice

34, A pharmaceutical preparation containing a compound
as claimed in any of claims 1 to 28 or 33 and one or

more customary adjuncts and carriers.

35. A pharmaceutical preparation according to claim 34

substantially as described with reference to Example 7 or 8.

36. Process for the manufacture of.pharmaceutical.
preparations comprising mixing a compound according
to one of the claims' 1-28 or 33 with customary pharﬁaceutical

adjuncts and carriers.

37. Process for the manufacture o pharmaceutical
preparations accofding to claim 36 substantially as described

with reference to Example 7 or 8.

38. A compound according to one of the claims 1-28 or 33
for use in a method for the therapeutic treatment of the

human or animal body.

39. Use of compounds according to one of the claims
1-28 or 33 for the manufacture of pharmaceutical preparationas

for combating parasitising helminths.

40. Use of compounds according to one of the claims
"1 to 28 or 33 for the manufacture of pharmaceutical
preparations containing a compound as c¢laimed in any
of claims 1 to 28 or 33, and one or more customary
adjuncts and carriers.

The text of the specificaticm has been :opx;odumd hy-pbotoeom::g ih:;ppls.mtl oriy.ml'
typescript. It may contain a few amendments which are difficult to read. The original
typescript containing thuc_uendnc_xts may be inspected on the premises of the Patent Office



