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mhlch are substltuted in a manner correspondlng ' to
that of the carboxylic acids described above of the general .fornmula VI.
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t he substlt fuct s Jof . - the nentioned camp unds |n mhlch t he phenyl
group is - .. substituted by one of the substituents listed
for [err] Tndex tolh ecouprange: 202 _-.&1%41%4 zessrmms 1AT, 113103 2A3, 2A5, 2A8, 6 -
;beﬂz' mi dazol yl) - 6 - ctfGeabt's PRI, 28 Aﬁg'?-;i:(} SA13CY, |

- phenoxy- benzi m dazol e B&Y3eior SAL3CI0, Afgnan, Baidbg 15
"For- the reaction with thaugqapgum 18, csr?qg 25 ﬂzﬁ#%mﬁmmmy be used,
in 15 29Y, m&mm Bl l. , 82V 821, 8221323, 328533%:r i vat i ves
~which are substituted at3§ 1,3 1, 364, 366, 368, 45Y1 4553 ferably
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en

zene, toluene or -di met hyI f or mam de or
“di met hyl sul phdasieally Subshisuted pﬁmnmmdazole derivatives and The
'said reaction my be: carrP%Qﬁoaﬁh%maﬁm@menperature advant ageously
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in water . - of the general formula T . precipitati ng the products by the addltlon
~of strong hydrohalic. aci ds: or of concen- trated

"sol utions of .a-halide, espeC| aI |y sodwl’fm}z\-&e 6r‘ pot.:assi'um i odi de .
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~an el evated pressure, preferably at 50 at nosphere
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ordi nary pressure or at
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and azeotropic elimnation of the water, dissolution of the residue in

a solvent such as nmet hanol and precrprtatron by means of
a second—sotvent—Tm—whitch—the products—are 560 Spartrety

sol uble, for exanple acetone or nethylethyl ketone: It is also possible to
use 50 reduci ng agents such as iron powder in an acid
sol ution, ferrous hydroxi de suspensions, .. sodium.

hydr osul phl de sodi um hyposul phite or lslt_sgt%ous chloride in hydrochl ori' c

acid salution As conpounds gf
the general fornmula | which may be WrsedARasCGIHIti ng substances *
in nethod f) of the ocess of the resent i nvention, there ﬁﬂ% _'Ef
rentoned der v ek gy rrrénmgtgm;’,:e&mumrrzt@fw # o}
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[err] - net ho§<y in which R, ani Ar ave m:wé& o7

if
[err]-hydr oxy- et T3y "G S bRinylabbidfine Qv Bk RmﬁﬂaO@S| tion
the 4-pi perazyl group, and its derivatives substituted at the [err] atom

60 - ' This reaction @_c&rrr ed out by heating an
above-nentioned starting substance ’”ﬁ with an

et her-di ssoci ati ng agent such as a $¥foifg A}y&r)ohal ic acid, preferably
concen- trated hydrobromc. acid, or by rreltl ng it wwth a
hydr-ochl ori de of a tertiary organi c base such as pyridine

or dimethyl - ani 1, scn B GadR AhChe 8RBTl o, %g%a%gﬁ%%' Mafirhile
6_ . 10 acid of the general formula VI actl ong
m xture which, if desired or necessary, has pr evi ously been evaporated to

dry- ness, in water and conbini e s@kution with a substance :

havi ng an al kal i ne action, for '?—ﬂr-esex. ammoni a. As
conpounds of the general for mul a | which#are f@ed as starting substances |!"~
5 the method g) of the process of the present invention, there nmay be
mentioned 2 - (2 - 5 phenyl. - 6 - benzim dazolyl) - 6 - (1 -

benzyl - 4 - piprAgYIR, aid RERFL b dRARLEiAAUbdvl, 3r a reactive fundiBlal Y@ibdeiv€S Whi ch
are substituted mudhrmadi‘caehvﬂmlaﬁal[iﬁycte]oftheformulaVII The starting substance,

suitably in formof the hydrohalide, may be hydrogenated in a _
sol vent such as an aqueous | ower aI |Phat| @. |, for exanple, nethanol,
inthe 10 presence of netal s%aT ’t‘l‘f'e\)/ woup of the periodic System
for exanple, finely distri- 10 bt ed ati num or palladium at
roomtenperature or at an elevated tenperature, if desired or

required with application of an excess pressure of hydrogen. Isolation of
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readi |l y sol ubl e hydrohal i de as”sodi um chl ori de or potassi um
i odi de. When i sol at ed afs free H¥8es, the products of the

i nvention separate in nbst cases in formof their hydrates having
a smaller or higher content of water; in general, they 20 have no.
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the typical green fluorescence of their —~ solutions in alcohols, for l
exanpl e, methanol, whereas the startingsyb$tances are not : ‘ ?
fluorescent or have a deep blue fluorescence. The nitrogen anal yses are-
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25 ' e) a compound of the general formula I in which R, represents a nitro group is 25 K
reduced, or

f) a compound of the general formula I, in which R, represents an ether group,
is treated with an ether-dissociating agent, or
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As acids which may be used for the formation of salts with the basic

products of the invention, there may be nentioned, for exanple,
hydrochl ori ¢ acid, phosphoric acid, acetrc acrd, crrrrc acraanc
mal ei ¢ aci d. : The products of the present invention‘nmay be -
used as nedi canents, either as such 30 or inthe formof their -

physiof ogically tolerable salts. They have a strong anthelmntic 30 "
activity Whl ch is particul arI y dllrlg\@;tzgd agai nst f| lariae, whereag the kno{/vn
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contains fr “&’:Ba ﬁky’iﬁ&%‘?ﬁﬁ\ﬁ -2'8e following O the

: .-| nventi on. groups:. methyl-mercapto, ethyl-mercap _ed;;ropyl-merc to,. 1soptopyl-mércapto, butyl-
40 15 mercapto, ibahutglrrghecapit,B-ebdxy:

g-ngnbne. rrm-mtthexy—axopyl—magcapmnt toddrats
ﬁm%ygl group, there|s chmeﬁ“’a@sﬂl Sthylenp-di a}g@r e treated

&ge g;&g;f%@w mfmge;;h YK, Rohde, Z.
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rats were ngg fée il f,@grishwa £ hoxy ST Qf‘?ﬁm ,;ééﬁ made whet her
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not i onl ess. menuonedz (3,4 - diamihd- I e Siperabifdderizitidaon &Qlfdﬂlleﬂﬁﬁe of the Dosi s

m ni_meScur a2 ¥ 03a4 { Ej@mno rmhcnxlms ¥ 4 pxperazsrl) be: szcles bigh eamey G 8- 35

3 ; Z
?d 1m82| ?tzgat rogity ore, ;germy b(?used as]it(hzg'%tarvt\{gé I%atenaills tﬁl ' bove-menuonZd 2- Dosi s
o1 O 34 - dxammo phenyl) <. 5 . ‘piperazino - benzimidazole derivatives which are addi- ) Sl S;.,
M Ni M8, Cur adidndey substituted iny t<EPWRIOR ﬂmlég:tom, especially & bromine, chlorine in g/ kg,

2- (2- Maenyl oraiubenztom, datnod Jolgr-ddirhor Inwer alkodygradical, for exarnple, ‘methyl, | naqbl ve
Di et hyl car b& r«F%c-x}{, Propoxy;. 1isopropoxy, butoxy or isobutoxy group, -
car

30
acids of: the general § hich. may- be used as startin _
Product s  of suLJﬂﬁceE cél{gx PiE ‘mentioned’ benzomnﬁfb rtuted ‘bénzoicacids, especiall; 2b 2c 2d §2e

2f 2g 2h fRbse sibhtinzddd in 4-position, for example, ‘halogeno-benzoic acids, preferably bromo-,
chloro- or fluoro-benzoic  ‘acid, hydroxy-benzoic acids; lower’ alkyl-benzmc acxds 45
in particular 4-methyl-benzoic" aczd Jower alkoxy-benzoic acids and lower alkoxy-
alkoxy-benzoic acids, for example,. methoxy— £thoxy-, propoxy-,-isopropoxy-, butoxy-,
isobutoxy-, ﬁ—mﬂhoxy—ethoxy— ' ﬁ-mcthoxy—propoxy— y-methoxy-propoxy- or 8-
. hydroxy-ethoxy-, "benzoic " acids; mercapto-benzoic acid, lower: -alkylmércapto-benzoic
50 acids . and “Jow®s : alknxyalkylmerca to-benzoic acids, for example, -methyl-, ethyl,- 50
' propyls,’ 1sopropy1— butyls, -isobutyl-, S-methoxyethyl-, or y-methoxy-propyl-mercap-
tobenzoic acids; lower alkylene-dioxy-benzoic acids such as methylene-dioxy- or. ethy-
lene-dioxy-benzoic . acids;  nitrobenzoic acids; phenyl-benzoic - acids; -amino-benzoic
acids;; dialkyl-substitutéd: amino-beénzoic acids such as dimethylamino-, dlethylammo-
- 55 dipropylamino-,_ dxbutylammo—benzolc acids; substituted -benzoic -acids- which contain 55
" two ‘or more. subsfituents:in the molecule,. for example, halogeno-tolmc acids, in pamcu-
lar 3-chloro-4-toluic “acid ‘or -4-chloro-3-toluic acid; nitroamino-benzoic. acids; nitro-
chloro-benzoic ac1ds, methoxy—chlorobenzmc ac1ds dl-halogmo-benzmc acids; di-
hydroxy-benzoic acids ‘or lower slkoxy-toluic acids.
£0 . As_reactive denvanves ‘thers may..be used the acid chlorides of the mentioned 60
_ carboxyhc acids; their acid' anhydrides and . their- unmo-ethers, preferably the ethyl- or '
ﬁ-methoxy-ethyl—nnmo-ethers, firthermore, the chlorides of. the’ oon'espondmg ortho-
catboxylic acids such as benzotnchlonde
If a catboxyhc acxd 1tse1f is used as starting. substance,- thls may be .melted for




Dos. mn. cur. 6 1 10 2.51 1.5 24 4 10 10 ng/ kg

Exanpl e: 2m2n 20 2q 2r 2s 3 4 5a 5b Dos.
m n. ~cor: ya 2520210 5 1.5 I Z <2 no/ Kg -
Exanpl e: 5¢ 5d 5e 5f 5g 5h 11 Dos. mn. cur.
4 25 4 4 5 4 10 ng/ kg _ In addition, the

products of the present invention are also active against nacro-
filariae, whereas the known conpounds have no such acti on.

Thus, for exanfle. the dosis curativa PS8 of -the compounds of the *
i nvention 5 soﬁﬁ&inﬁSﬁ: afTBIEVa A itdnipErhidR, préferably at a temperature above the meltmg
5 point of @Enyeaxanty, with b apixinplenediamine derivative] describ&f abovep

Dos. min. Cura“vg_toduct formed thereby may be is dasth fee basg (Z ﬁffq:ﬂz&sﬁivmgtherea 1onund‘»e‘,é

it 1if necess and cofm/ a ti _
the test Congl tio \:g?& @fa& E lic acid toal;yher with the %&Qﬁﬂé 1vaf he 5 '
present inventi ONgye 1 R1dak ﬁh}’for adafpls, Lk REEN 6§ vébl@he hydro- t he
t herapy of human thldrizntigsas, prd@pelcpemdl umhotsax elraarsicempisiatify) adventagequsly

bancrofti, Loa |of 2°°°Ct‘mder Ce :%:s efr:; ref;l'guyfs]fé‘ld orre 't he
products of fhe pf ol m@” ée o S EbR

bacteriostatic achdolsopteahdl o b@nmﬁstﬁrdcip&at@% mydriEhay el ddﬁisn 431 a\/s&ﬂul n tlﬁ
followng 10. amouthiblIa@r were det ermned in a series dilution test

agai nst the gerns
and Ent er ocoggcus

iling point of latigs 15

signify: chloride, and, after cQ)llng, Iﬂlad:y[lhiﬂii)blinﬂ csrbhunect crh:i be] ddfivedddThto
1 inhibition in Bhwdutan éle @fvenIl@lOur-\on haa@iag)in| ag rex mtlantlty of a mineral acid, pre- 2
10- 1@% }’Ih acid bs::ch als seglll;concentrate hyf hloric acid o:i pol(yiphosphorlc
1 10 [err] / o act € pr uct ‘may solated by evaporation of the excess acid unde rini:l[ er rzb/ )

pressure and precipitation of the base by means of a substance havmg an. a

,, Ifan unmo—éhe@ Twhid. nday [be bbitdiredifrom the corresponding acid nitrile in a
known manner, for example, by the reaction with gaseous hydrogen .chloride and
alcohol, preferably ethanol or methyl glycol, described by Pinner in “Die Imidofither
und ihre Derivate”, Berlin 1892) is used as starting substance, this ether may be reacted

25 according to the. process of the present invention with a corfesponding derivative of an 25
o-phenylenediamine in the presence of a solvent having an acid reaction, preferably a
lower aliphatic carboxylic acid such, for example, as glacial acetic acid or propionic acid
at an elevated temperature, preferably at the boiling temperature of the solvent uséd.

In order to isolate the product, the solvent may be evaporated under reduced pres~ S

30 sure, suitably in the vacuum produced by a water jet pump, when the reaction is com- 30
plete. The residue is dissolved in water and the base is liberated by the addition of a :
su?stance having an alkaline action, for example, ammoma or a sodlum hydroxide
solution

If, instead of a carboxylic acid or one of the reactive derivatives thereof, an alde-

35 hyde of the general formula IV is used as starting substance, an aldehyde whlch cor- 35
responds to a benzoic acid of the formula III may be used. The aldehyde may be :
heated with an o-phenylenediamine derivative in a dilute acid, for example, dilute ace-
tic acid, with the addition of an oxidizing agent, preferably copper acetate, for some
time to an elevated temperature, advantageously to the boiling temperature of the

40 reaction mixture. The products formed can be isolated by salting out their hydrohalides 40
by the addition of a strong hydrohalic acid or of a concentrated solution of a halide,
especially sodium chloride or potassium iodide, Altema.tlvely, the products can be isola-
ted by introducing hydrogen sulphide into the reaction mixture when the reaction is
complete, thereby decomposing the dissolved copper’salt: the precipitated copper sul-

45 phide is filtered off with suction and the filtrate is evaporated to dryness to give the 45
desired product.

For the method b) of the process of the invention, the o-phenylenedmmme deriva-
tives of the genera] formula (V) which may be used as starting materials are 4 ~'(3,4 -
diamino - phenyl) piperazine and its derivatives in which the piperazine ring may be

50 substitutéd in the 1-position by one of the substituents listed for R., and which may 50
carty in the phenyl radical, in the o-position, a halogen atom, a lower alkyl or lower :
alkoxy group.

As carboxylic acids of the general formula VI which may be used as starting
materials, there may be mentioned 2 - phenyl - benzimidazole - 6 - carboxylic acid

55 and the derivatives thereof in which the phenyl group carries in 2-position, the same 55
substituents as ‘those in the above-mentioned benzoic acid derivatives of the general
formula III, for example 2 - (p - hydroxy- or alkoxy - phenyl) - benzimidazole - 6 -
carcll)oxyhc ac1ds, and further, 2 (1- or 2 - naphthyl)- benzimidazole - 6 - carboxylic
aci

60 - As reactive derivatives of these acids, there may be used the same compounds 60
as those used in the case of carboxylic acids of the general formula III. The method
of carrying out the reaction corresponds to the method a) of the process of the present
invention.

If, instead of a carboxylic acid of the general formula VI, an aldehyde of the gen-
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EXAVPLE 1 g-hydrOXyethyl;iLll -metho Peqié% et Lﬁﬁyo?;tﬁylf _f:f}céfﬁetﬁ%xﬁljgg,t? fphf“—-x ._ )_l
- (1 - et hypipetazige. . i per azole "I or glacral’.

orazyl) - enzi'm dazof € 11
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ity fhes e prefesbly wsed aggmric hwdragerbons, for cpamples pewesmyiblama i i (at ehy dr o-
40 P Chﬁyll_fe_._lféﬁ_& eadil6 gl R6 L i‘ed%pztlzgp.“.""‘ -.ﬁaﬁ%@a&)rat ed under

Oaene .. D. _
ieduced pr exidhgrbeiling ismperature df"ﬂiéfﬁextﬁbeuewiig‘id? ﬁ b ..f-‘-’&ﬁéﬁdn%i,j taflg Of water and
¥ : eRkia88 spchy abere digy be. wsed, Or (¢kantplersedium carbonate;or a tertiary organic 25 .
#he sdPuti ﬁ%lﬁ?ﬁ?@gge &ﬁﬁgé_aﬁézcess of the amine employed L

.. . Ihe reaction products:can be isolated by dissolving the ry action nii

and ‘precipitating the products by ‘the addition of strong hydrohalic. acids
trated. solutions of :a halide, especi

tue in warer
h ds_or of concen-
ted . ) >Speciaily sodium chloride or potassium dodide. From the

30 agueous. solution -of .the precipitated hydrohalides, the free bases:are separated. by the 30

"having"-'_z_l'r_i' alkaline action, for example ammonia;

of the procéss of the present invention,' there may be used as
2 - phenyl -6 - benzimidazolyl) - 6 - piperazino < benzimidazole
Jerivatives in wh phenyl nucleus Ar is substituted by a halogen atom or by an
35 etherified hydroxy group. The' compounds are reacted with ammonia, or a_primary or 35
' secondary: aliphatic amitie, -for ‘example dimethylamine, dicthylamine “orethylamine,
propylaming, in:the manner described under c). S RN

the method ) of the process of the present invention, there may be mentioned deriva-
40 tives of 2 -"[2'~°(4'= nitrophenyl) - 6 - benzimidazolyl] - benzimidazole which are sub- 40
' stituted. in the 6-position. by piperazino radicals which may be substituted at the nitro- )
. These compounds maybe hydrogenated in a solvent, preferably in an alcohol such
as” methanol, - ethanol, ethyl-glycol or dimethyl sulphoxide Jin the presence of finely
45 - dispersed metals of the VIII group of the Periodic System; the reaction is carried 45
’ out ‘at’ ordinary ‘pressure. or. at an elevared pressure, preferably -at 50- atmospheres
.gaugé pressure; The products-can be isolated by évaporation'o_f___,ﬂ:e':ﬁlt'fét'_c___s:}t'b;dtynes_s
and ‘azeotropic elimination. of ‘the witer, dissolution of the residue in"a solvent such as
methanol and “precipitation: by means of a second solvent in, whichthe. products are

50 sparingly soluble, for example acetone or methylethylketone.;’It____i‘s';'also':('Jqs's'_ihlg to use 50

* reducing’ agents such as iron powder in an acid solution, ferrous hydroxide suspensions,
soiiiqm"hydrosulphidé'," sodium "hyposulphite or stannous chloride. in":hydrochloric acid
solution. Sl e : : e -

" A8 compounds of the genetal formula I which may be used-as starting substances

55 in method f) of the process of the présent invention, there may be mentioned derivatives 55
of 2 - (2 - phenyl - 6 - benzimidazolyl) - benzimidazole in which the’ phenyl nucleus
is substituted by a ‘lower alkoxy or a lower alkoxy-alkoxy radical, for example, a meth-
oxy, ethoxy, propoxy, isopropoxy, butoxy, isobutoxy, 3-methoxy-ethoxy, 8-methoxy-
Propoxy, -y-methoxy-propoxy or B-hydroxy-ethoxy group, while carrying in 6-position

60 - the 4-piperazyl group, and'its derivatives substituted at the N,-atom, - 60
This reaction may be carried out by heating an above-mentioned. starting substance
with an ether-dissociating agent such as a strong hydrohalic acid; preferably concen-
trated hydrobromic acid, or by melting it with a hydrochloride of 3 tertiary organic base
such as pyridine or:dimethyl-aniline, The product can be isolated by dissolving the




of 1 1 of isopropanol and 100 m of concentrated amoni a. The whol e was

stirred for one hour on a stean1bath and then cooled The

pr eci ; C v

and then mnth wat er and drled on a steam bath. 15 For

purification, the crude 2 - [2 - (4 - hydroxy - phenyl) - 6 -

benzi m dazolyl] - 6 - (1 - nmethyl - 4 - piperazyl) - benzim dazole
was dissolved inh 3.2 1 of boiling nethanol t he hot sol ution me;

conbi ned wt %3h charcoal The .
filtrate was conbjeit@oh mishird Whidhl if ldbsirDdr, nedstsiriy his previously Been Shporddddas dand .

al l owed to cool. ﬂe@s,ﬂmtefmcmhmmgieemonaﬁthmmmoh@ﬁmmd%maséqueioal hg,d:;s
and the magma- | i k@“"ﬁ éé red th sucti
e w o Lsorr e LA e i s el ol
a steambath. Yie ninylllsa @nmﬂ;haolmo uet - peRiyl S4a 1p3:&5[)e én]z dAWn ssW th de-
conposi tion. %N t Aaiygivestudich e pubstinjteda|tpuridicele 8; 20d&s.3, Found.  18.

In order to obtain t (S‘é’ﬁ‘P‘ESF’lsEI‘@bIYt‘ i‘hanol
Lhe Soru- 5 aaﬁz%ﬁézt e "i%%?fg:fmme,%t‘; i agen

chl oride and the I il did, at room temperature or at an elevated temperature, if
1, 186, 723 desired or requxred w1th application of an excess’ p@sure of hydrogenwgsglauon of

precipitated by REARE g £fngied by VaR@&é‘“??f‘gl gg‘&'%z vvashed
B h Boer g R Ao i o S AL g e

deconposi tion poi Bie:same 08 Fd rekdniple, strong hydtohahc acids biNa Waﬁ@l‘sohﬁle Bjiﬂ‘rmmlet he
phosphate, 42.4 gswhaﬂsmmﬁclmdmwameodwpssolfved quloaﬁ?g;(t-gfnela @qs ture
of 400 m of water pro h and,
ies” e B R R

met hanol were adddd mveiitioﬁl’can te distinctly charactmh&d my)ﬂieuypaca fheatenkok kei f or a

w mn g

short tine, a yel Isqbwowirle@i cofiolsa fop e’:‘ﬁelphzr methagol, wheseagy\thg|starting substances aagmBotst j rr ed

for 1 hour with h@&‘i‘?‘ gﬁ/\%ﬁ% QEEI“"%A ]P’EP g anplyse cf}‘fe .lgg;ggl on.
med coor e eth tE1Zauc uc:r Inge.

After 33 wasg '1@9(1 )%P 906 1§5ﬁ WEobtatraad thred ONpsa

steam bath Yiel d: 31Agacids which may ced1f30 He tformnrion of s wﬁ!h’l.ﬁl Bisic | pkodikdis of

b) The preparati or‘ihed#‘;ecﬁ?amc ;%131 e@“—“‘%&ﬁﬂ Wple ysiseshlptic acidgphosphegic acid,

pi perazyl) - ben- e products of th sgdeaq n@&cam%xst?réﬂﬂepgs such.

subst ances, was efof &Cth@ rm B GEIF PhvEilodicallyl ©kra 1@ tQVFh have a strong antie@dftlc! O

schene: activity which is particularly directed against ﬁlanae, whereas the known anthelmintic

agent “Diethylcarbamazine” is only weakly active against the filariae Litomosoides
carinii in rats and the compounds 2 - (2 - phenyl - 6 - benzimidazolyl) - 6 - methyl -
benzimidazole and 2 - (2 - phenyl - 6 - benzimidazolyl) - benzimidazole, neither of
35 which contains a piperazyl radical and which are known from Chem. Abstr. 48, column 35
4523c, have no anthelmintic action. Accordingly, the _present invention also prowdes
a pharmaceutical preparation having anthelmintic activity which comprises a compound
of the invention in admixture or conjunction with a pharmaceutically suitable carrier,
which preparauon preferab]y contains from 0.5%, to 50%; by weight of a compound
40 of the invention. 40
In order to test the anthelmintic action, cotton rats which had been infested with
Litomosoides carinii were treated subcutaneously according to the method described by
K. Rohde, Z. Tropenmedizin 10, 385 (1959), on five consecutive days, with different
doses of the compounds to be tested. After 3 weeks, 0.05 ml of blood was taken from the .
45 tail or from the canthus, mixed with 5 ml of distilled water in a centrifuge tube and 45
centrifuged for 2 minutes with 3000 revolutions. Then, such a quantity of liquid was
removed that the remainder just filled a Zschukke counting chamber and the number
of microfilariac was then determined. After one week, the rats were killed and dissected
and then the test was made whether the adult worms, i.e. the macrofilariae, were still )
50 alive. This test was effected by transferring the worms to a 0.9, sodium chioride solu- 50 .
: tion heated to 37°C. The live worms moved around very actively in thls solution,
‘whereas the dead worms remained motionless.
In this test, the following values of the Dosis minima curativa (Dos. min. cur.),
upon subcutaneous administration, against microfilariac were found:

O



[err] 15 A 50 gof 5- chloro- 2 - nitro - acetanilide were heated

for 4 hours under reflux with 15 30 g of 1 - nethyl - pi perazine
U III UI

di net hyl f ormam de. The m xture was conbined with 300 ml of water and the
preci pi - tate was filtered off with suction. For purification, the
product was dissolved in dilute hydrochl oric acid, the solution
was claglfled w th charcoal, and _the.5.- (1 - nethyl -4 - 20 .

piperazyl) -2 - nitro - acet ani- 1 16% 103 he addition

. of a SQdIUﬁ] 20 hydrOX|de sol'ution. Yiel: i*54 g Nbltlng poi nt :

. 135[ efF I, BBy boi | j.ng the efitire prodla one hour in
a mxt eof ERgm ppmpopnds™ - wat.er. .and. 50 0]

hydr ochl oric mlpﬂenyeagaggﬁ,ﬁyogg_bt&mggwss i ssol Vi ,-._gn t he residue
in water and prec| pitating the product by means::of a sodl um hydr oxi de* 25
sol ution, 44 Yielylcapamazing . “met hyl - p| perazyl ) - 230 nitro - aniline
~nelting at [55][errJC 25 -~ Were obtar med: C— 40 g of the

product from B were hydrogenated wi th Raney ni ckel in 120 m of
- met hanol , sepirdecedf the Gaetddos cat al yst by f| I trat| on and the sol vent was

. Separat ed by EVd.[JUI Fhe—ertd " IIBLIIyI 4 -

pi perazyl) - ]?fc,a?plg di am no - be 1}e%‘fe Atk 2§02g 2h \be?"al%‘led was used as the
starting nat eDésaminf aF. stage B 1 10251 15 2 4 -4 0 10 D

51 g of ethyl_- 3 - nitro - 4 - amno - benzi mdate hydrochloride in 300 nt
of gF=mPlE)  acetic " aci2Metoe 29t &y (28d3f of  FahBRirs on a steam bath | ]
W th the crudg.sprmouet 5 2pbjpai peg i § age 2C 2T acial acetic
acid was distilled off, the residue was dissolved "&ﬁ/ﬂé in 500 m of

“wgter, filterBumplet and the Zc- 5¢ 35 5fi 6y cBb- 14 - anmi no -phenyI) -6 - (1 -
35 nmet hyl i perazyl ben dazol, eci pitated by means of

* anmoni a. Aftaln)“%'ﬂwp 3 n%lrl?l%at%‘i(r)r%’j] b‘\E/ ?ssol F fon in a mixture of 250
i of nethanol and 30 ml of: gI aci al - acetic acid, filtration and
reprecipi tat | orIn\Adctltmnarhmpwﬂrats of higer esette Hrsentitel aré BElactiod dgainst friabro-

tration withf pRmdhhaseroseiactigpd drying, 55 g of pure product
mel ti ngs againn nﬁ@ grle 5ps) nativa mimima of ompounds of the invention

1, 186, 723. .10 E 30 % of the
nitro conmpound fromD ver e “hydr ogenat ed at 90[err] Cwth Raney ni ckel

. in 150 m of 1-nor fFepwedri Exagpled. Aftdr séparagl ‘ofb of the catal yst by

“filtration, the 3,4 - diarg no yl '(1- met hyl - 4
- piper azyl) - ben2| m d’a%ud egvvas rgn rzgm B& F%zd &reans of ammoni a
and the cr udedqarﬂmdmtcondmmsphfmlﬁadedovay di ssol ut| on-57 |n 500 m of

1- nornal acet| aC| E%the addltlon of 25 g of= charcoal ‘After precipi-

o s LA e e et o e

corrpound rrel atnu B
EXAMPLEO2 10 Furthermore, tlErpM&mquﬂ thEpresarit ifveidi héve Q{ ex&aordxﬁﬁnly‘lstmngdl amno -
phenyl ) - bactﬂstatlc nsgtlﬁﬁ gainst grampositive germs, ptipe Yaagy kiyen- in bhen folllowinka z ol @6 and

correspon d' nﬂ? tebx§ o@aggta‘?‘adwwa@ﬁ@iﬁﬁam In 31% ﬁ’,ofhogcfumm

values sxgmfy

0 .no inhibitiibh up to 1000° y/ml

1 mhlbmon m the range of 100 — 1000 y/ml

- 2 i 10 — 100 y/ml. -

. 3 R 1 — 10 y/ml

. | 4 s 01— 1 y/ml
5 0.01 — 0.1 v/ml .




foll ow ng conpounds were prepared in a manner anal ogous to that described

I n 10 Exanple 1 a: 1,186, 723
11 Striysttttrent—of Metti+ng YN-trogen—
the ethyl benzimdate X poi nt hydr ochl ori de in
pr oduct in C Cal c.: Found: a 2- hydr oxy-
2- hydr oxy-phenyl - from 19.0 19.2
200 up (1 [egr] b 4- et hoxy- fgg®inoxy- phenyl 255 1§ 1
18.5 _— _ S e r—e——S3=rethoxy-
3- met hoxy- phenyl - 220 18.8 18.9 .
[err] d 4- pr opoxy- Z-pr opoxy- phenyrl - L .. 1/7. 3 17.5;
[err] e 4- et hoxy- 4-2thgxy pﬁpnyy- éﬁ@mmnmyma 17.5 1% f
4- but oxy- 4- but Brojucplof Bydmple  P7G8raph. aur.  1Hentbl. strepr. 1 Ensbrococe.
[err] g 3, 4- nethyteme: SA=Tet Tyt eTTes from 72 17.0
di oxy- dioxy-ph@hyl- 2P0 up [err]4 h .2
2- phenyl - 190 2b 18.5 8. 4 4 4
[err] i 4- et hyl - 4- et hyl - phenyl - from 18. 2 18.1
200 up [err] k 3- methyl - 3-m:3t3fv1yl-phenyl‘-l 236 3 19.1
19. 1| " 2e - 4 4 [err] 14 4-chloro-
4- chl or o- phenyl - from 17.9 18.1
200 up [err] m 4-dinmetBylam no- #-di n&hylanmino-4 210 420.1
20.0: om Phenyl - 3 gslerr] noo4
3-chloro-4-net hyl 3-chl oro- 4-net hyl from 17.7 17.9
phenyl - 200 up2r [err] o 4- ¢hl or o- 3- e hyl - 4- chl2r o- 3- net hyl -
256 18.4 18.5 phenyl - .p 3-ni ty o-4-am no :
3-ni tro-4-am no- 240 2221 . 1.9 > 3 phenyl - o
[err] q 4- phenyl - 5¢ - 4-di phenyl - 5 310 3 16.73 16. 4 )
[err] r 3, 4-benzo 2- napht hyl - . 245 18.0 17.9 '
[err] s 3-nitro-4-(2-%-  3-nitfod-(Zdiethyl- 494 21.93 22.0 #
5e 3 4 - 2
5f 3 4 3
5g 3 4 2
5h 3 4 3
Thus the products of the present invention are suitable as medicaments against
infestations with filariae; they may be administered subcutancously or intramuscularly
in form of their aqueous solutions. : :
5 The following Examples illustrate the invention. 5
ExaMPLE 1
N W-cws
. ,/V:O/ —/
o Y ™~ |

Y

a) 205 Grams of 2 - (3,4 = diamino - phenyl) - 6 - (1 - methyl - 4 . piperazyl) -
benzimidazole in 1 1 of glacial acetic acid were heated for 2 hours on a steam bath,

10 under an atmosphere of nitrogen, with 160 g of ethyl - 4 - hydroxybenzimidatehydro- 10
chloride. The glacial acetic acid was then evaporated under reduced pressure, the
residue was dissolved in 350 ml of water and the solution was combined with a mixture

of 1 1 of isopropanol and 100 ml of concentrated ammonia. The whole was stirred - L
for one hour on a steam bath, and then cooled. The precipitate was filtered off with : '

15 suction, washed with isopropanol and then with water and dried on a steam bath. 15
For purification, the crude 2 - [2 - (4 - hydroxy - phenyl) - 6 - benzimidazolyl] - 6 - S
(1 - methyl - 4 - piperazyl) - benzimidazole was dissolved in 3.2 I of boiling methanol, &

the hot solution was combined with 600 ml of water and treated with charcoal. The
filtrate was combined, while still hot, with 1.2 litres of water and allowed to cool..
20 The mixture was allowed to stand for several hours and the magma-like precipitate was 20
filtered off with suction, washed with isopropanol and then with absolute ether, and
dried on a steam bath. Yield: 110 g The product melts at 235°C upwards with de-
composition. %, Nitrogen for 2 H,O: Calculated: 18.3, Found. 18.2.
In order to obtain the hydrochloride, the base was dissolved in methanol, the solu-"
25 tion was combined with an alcoholic solution of hydrogen chloride and the hydrochloride 25



di et hyl - am no- am noet hyl am no) - [err] et hyl am no) -

phenyl - t 4-nitro- 4-nitro-phenyl - 210 19.3 19.0
[err] : . R e o Ao ra o =~
12 EXAMPLE 3

2- [2-(4- Met hoxy-phenyl)-6-benzi m dazol yl] -5-nethyl-6-(1-nethyl-

4- pi perazyl )-benzi m dazole 5 11.3 g of 2 - (3,4 - diamno -

_ phenyI; z. 5 - met hyI - 6 - : pi per- 5 zyl).
" benzi rdaza = aillxdk a_sLeam_hw

acet|. '..i'l was’ prctépi_u_atld w mkamﬂofgcemhe at mlﬁltercd%ﬁ-wxﬂmdnmyvashed)ﬁﬂzacm date
hydr'chl_or 1998 2ethdriction R slqam pathicXield: 127 g, dqsmg@enmt 28Gnpl e 1 a. For

-_;__e‘r ‘Rhpsphate, f ToG BE- e lved mamxx-
i ag. o 1" "%;gm%ﬁé% S I

conbl ned 1@1e m,txtumhadwbel:ﬂbqﬂhd fof a siatgime, aﬂgfeﬂmprecﬁpilhm mparaﬂecneh&mﬂreat e of 2 -
(4 - netho urwng heatm&@llowed 1o cool apybfif gltbpypgn Aft® - et hyI -6
(1 - nethyl ecom thre"p i thet?é?i'?‘ftﬁfaﬁﬁ?ﬂl"é agsfeagp bath. Yield: 3}g, separ at. e_d”"'
filtewed of f e%hbﬁ&rktﬁﬂoft\nash@ﬂ -Vuxatxﬂhol-%ﬁéhgr@p@ﬂ pﬁ:@zdzy@t-f?a@:[- andyg O
dried on azmm;anhstra@hed 3 gdrdng: sibsmgcey. wakkﬁéaedgccpﬂgagtto ter foltowin@6[ er r] C upwar ds
(wWith® reactiogisfhEBY:i ny) - N trogen: Calc.: 17.5 [err]. Found: 17.4. 15
For conversion of the fpee base |nto t he hydrochlorlde t he met hod 7
" described in 15 G%aMﬁﬁa‘k svused” Ahﬁ§ In order to -
prepare the 2-- (3,4 -G it ;;:3;8 thyl - 6 - (1 - nethylsa
4 - piperazyl) - benzim dazol e reqU|re@ »starting substance, 50 g-of
6 - chloro - 3 - nitro - 4 - acetd@@no - toluene in 50 mM of = ::
di met hyl f ormam de were stirred for 2 20 hours under reflux with 30'9
gf 1 - methyl - piperazine 30 ggof potas 20 carbonate
gnd the 4 - nethyl -#& a,ﬁﬂ‘%ptm Merézw) -2 -
ni troacetanilide MoV |solated g to the nethod descrlbed |n
Exanple 1 b, stage A Yield: 44 g. Mel ting point 166C. -
he hydrolysis to obtain - methyl - 5 - (1 - methyl - 4 - plperazyl) - 2
- nitro - 25 aniline (nmelting point: 208[err]C), the hydrogenation to
obtain the 4 - nethyl - (1 - /7% netpyJ - 4 - piperazyl) - 1,2
- di am nobenzene and the red' A wf TR ethyl - 34 #ero - 4 -

am no benzi m date ory obtain 2.' -_' nitro - 4 - amno -. |
phenyl ) - mt hyl - 6 - & yI~ -%4 - piperazyl) - S

benzi m dazol e (nelting point 280[err and the hydrogenat i on- of
this prodtrfﬂi‘\f obta|n2- (3,4 - diamno - phenyl) - 5 - 30" rrethyl
6 - (1- ﬁ%}?’ p| perazyl) - benzim dazole nelting at 155C, werée: 30

carriggd outlq i 8 gaoflsarzﬁu% aN@nQJ Qltniti@ weltHearHHH HoldS Gndertedet 3iMR| € 1jsb (B- E)-;-:-.--__
30 g of 1 - methyl - piperazine and 33 g of anhydrous potassium carbonate in S0 ml of
dimethylformamide. The mixture was combined with 300 ml of water-and the _precipi-
tate was filtered off .with suction. For purification, the product was dissolved in dilute
hydrochloric acid, the solution was clarified with charcoal, and the 5 - (1 - methyl - 4 -

20 piperazyl) - 2 - nitro - acetanilide was precipitated again by the addition of a sodium 20
hydroxide solution. Yield: 54 g. Melting point: 135°C. _ .

B By boiling the entire product from A for one hour in a mix'x_ux_‘g of 100 mi of
‘water and 50 ml of concentrated hydrochloric acid, evaporating to dryness, dissolving
the residue in water and precipitating the product by means of a sodium hydroxide
25 solution, 44 g of 5 - (1 - methyl - 4 - piperazyl) - 2 - nitro - aniline meltmg at 155°C 25
were obtained.

C 40 g of the product from B were hydrogenated with Raney mckel in 120 ml of

- : methanol, separated from the catalyst by filtration and the solvent was separated by
evaporation. The crude 5 - (1 - methyl - 4 - piperazyl) - 1,2 - d:ammo benzene thus

30 obtained was used as the starting material for stage D. 30

. D 51 g of ethyl - 3 - nitro - 4 - amino - benzimidate hydmchlonde in 300 ml of

glacial acetic acid were stirred for 2 hours on a steam bath with the crude product
obtained in stage C. The glacial acetic acid was distilled off, the residue was dissolved
in 500 mi of water, filtered hot and the 2 - (3 - nitro - 4 - amino - phényl) - 6 - (1 -
35 methyl - 4 - .piperazyl) - benzimidazole was precipitated by means of ammonia. After 35
purification . by dissolution in a mixture of 250 ml of methanol and 30 ml of glacial
acetic acid, filtration and reprecipitation with ammonia, there were obtained, after fil-
tration with sgcnon, washing with acetone and drying, 55 g of pure product melting
at 183—185°




EXAMPLE 4 2-

[ 2- (4- et hoxy phenyl) - 6- benzi m dazol yl ] -5-chloro-6-(1-methyl- 35
4- pl [et aLyl ; berzt+mdazote 35
1Zgof2-(3,4-diarrino-phenyl)-5-ch|oro-6-(1-rrethyl - 4 -
pi perazyl) - . benzi m dazole in 100 m of glacial acetic acid were
heated for 2 hours on a steam bath with 8 g of ethyl - 4 - nethoxy

- benzim date hydr ochl ori de and the pr?ﬂ?}lﬁg wor ked up ag
described in &xarml e 1. a For purificar 3thp crude product was 40 0 -

di ssol ved in 100 i Wfg dﬁaﬁenitﬁapmmﬂmﬁdmwa&&l@d:@g&mﬂmatm%tmﬂhlkaﬁs@hm&nd “ .
conbi ned with 15 i 1504@1 of l-nvrmal aceecf aﬂﬂatﬁéqer sepgratiop of; talyst by filera :dlhat e of~2

S (2 - (4 - net hogx¥cxpta9 sgggr %4 Plgtavtwl)u?ﬁﬁ%ﬁg - cMro

- 6 - (1 - ngthylirsodni o aéid Pandk fd 5%% @ﬁ&ﬁ?ed 5,

was filtered off mmdqb;smcahs cfrmnnrms, WErEhbtalﬁddFllSQmI aysbuel Aetingand dri ed

on the steam 268°C. hath. Yield: 12 g. Melting point: 207[err]C (with

sintering). For conversion into the 45 g ... -hydrochloride, the nethod

descri bed i mgExanpl eFrl;mQ:qMﬁﬁanﬂJaS&dnts%NGr@g&ﬁmnﬁaﬂ!t@nl -64Q -methyl-4- 16. 5

[er r] Found: 16piperazyl) - benzimidazole and por@sposiingt ahyp by datetﬂyéroélﬂond(sﬁthé -

di am no - phenyl )lelowgng cqppowds, were6prcpa{eg in rppey analogous to that d.grscnbegpper azMl )

- benzi m dazol e rg{fmp}celcf' as the starting substance, 60 g of 4,5 - dichloro
2nitro - acetanilide were boiled for h,é'l"j,,_gp hour under refl ux

in 50 nl of dimethyl- 50 for myyi dg it f gVef 1°- methyl -

pi perazi ne and 35 g of pot assmm{g'; u@ e\g 50 13
1,186, 723 13 #hé& 4 - chloro - 5 - (1 - nethyl-

pi perazyl) - 2 - nitro - acetanilide was isolated in ayield

of 58 g (nelting point 150[err]C) according to the nethod described in 'i.
Exanpl e 1. b (A. The further reactions to produce, in turn,
the 4- chloro - 5 - (I - methyl - 4 - piperazyl) - 2 - nitro-
aniline (nelting point 202C), 4 - chloro - 5 - (1 - methyl - 5

4-pi perazyl)-1,2- diamno - benzene and 2 -(3-nitro - 4 - amno - phenyl) -
chloro -6 - (1 - nthyl - 4 - piperazyl)- benzim dazole

(rreltlng point 298[err]C) to 2 - (3,4 - diamno - phenyl) - 5 -
chloro - 6 - (1 - nethyl- 4 - piperazyl) - benzi m dazol e

(nmelting point 258[err] were carried out under the conditions described in
Exanple 1 b (Bto E). 10 _

EXAMPLE 5 10 From 12 g of ethyl - 4 -
met hoxy benzi m date hydrochl oride and 16.8 g of 2 - (3,4 -

diam no -phenyl) - 6 - (1 - ethyl - 4 - piperazyl) - benzim dazole or
equi val ent . anounts of 2 - (3,4 - diamno - phenyl) - 6 - . -
substituted - 4 -piperazyl) - benzi- m dazol es, the follow ng

conmpounds were prepared according to the method described



15
15
For preparing
4- pi per -

material s

acetanilide were
“accor di§g.

in Exanple 1 a:

20 azyl) -

o the reaction sequ
1.4

T

benzi m dazol es
equi val ent anouts of 5 -
reacted wth 1-substituted piperazine

eNfg sl err] Bl ?_r'_rf]?‘qf_'-__e.”] Derr] E)”f‘ descri bed

[err]

(I'l) required as starting
chloro - 2 - nitro - :
derivative 20

~186, 723 !

L
N
Substituent of

h\[_drochlorid_e

the ethyl benzimidate

Nérting poi nt (iﬂ~ferr1C);oﬁ
gccor di H@;‘{E}? t he _

.ﬁ[ﬁ&&&x

hé'[nternediate products
rresb ABapgerescri bed i n

A Found:

in°C

2—h5l':iroxy-

N

b 4-methoxy-

. d 4-propox:y-.- i

‘e deethoxy-. - -

f  4-butoxy- B ~

@
&

B 3,4-methylene- .
v dioxy- B
h —

i 4-methyl-

k : 3 methyl-
m 4'difnetl;1ylanﬁn;;
n 3-chloro-4.met'£;i :
o 4‘°m°m'3-methy1 _
P 34mmy4am&5:

. q ;4-pheny1. |

- -

r 3dbenzo

§$ ' 3-nitro-4-(2-
- ¢ ‘diethyl-amino-
* ethylamino)-

‘t¥ - 4-nitro-

2-hydroxy-phenyl-
4—methpxy—ph§nyl-- |
3+méthoxy—pheﬂy_l€
4-propoxy-phenyl-

4-ethoxy-phenyl-

‘ ~4-butoxy-phenyl-
-3,4-methylene-

- - dioxy-phenyl~

© 2-phenyl-

 4-methyl-phenyl-

"' 3-methyl-phenyl-

- _ '4-c13110ro-pheriyl-_'

4-dimethylamino-

. phenyl-

3-chloro-4-methyl-
phenyl-

4~chloro-3-methyl-
phenyl-

* 3-nitro-4-amino-

phenyls "

... 4-diphenyl:
“+  2-naphthyl-

* - 3-nitro-4-(2-diethyl-
aminoethylamino)- -

phenyl-
4-nitro-phenyl-

. 20up . (2H

from

- 256

19.2

18.5
18.9
17.5
28 -

. 17.3

270 16.4

et

from - .. 2
:0)

E 18.1
200 uwp . (1- '

210 20.0

from 17.9

200 up- - (L
56 18.5
24'(:) : 21.9
310 16.4
245

204

210 19.0




RPDODQOTD

et hyl 102 125 - 188 170
| sopropyl 87 127 131 199 284
Bty — 89 16 = 170 267
benzyl 136 162 - 170 206
H f [ err]-hydroxyet hyl 157 160 -
20 200 g . car bet hoxy 155 180
82 RN PN b RL Rt Al
phenyl 184 206  ExampLE 202 256 281 e
EXAMPLE 6 5gof 2- (3,4 - dianino - enyl) - 6 - (1-°%
nmet hyl - 4 - piperazyl) - benzimd- ol.e #n#5@4m  of benzoyl 7
chloride were heated on a wire net. Wen 120?@ was reached, 5 the
t enper at ure spont aneously rose 12 C e Whdfse was al |l owed to react
for half 5 an hour®fti Fef ? After cooling, the yell ow magma
was diluted with acetone and “filtered off with suction. The residue

was suspended in 100 zi[2q4-Metbxyiphaiyl)-Gpanintidazolyl]-5-methylbe(1-aneplai a was added

until the soluti
formed i nt e nedi
constituted a di

ari iy B fRe Ghr h
5 R

acid

on showed an al kaf-pin@azwé-h@%@qzol% cl ear
=3 & . -g-
S

i
a
date hydiochloridd

8 g oP&hA Q ked uf as

benzi m dazol yl ) descfibed i IExamplell Ay For- pufificatiqn, fhercrude pfdduct was dissolvedyih 100

benzi mi dazol e aml sicspfopdnplevtile heatifig, filterpd off) whiledhet W\QEPFEGWW"HH‘“ ter and
CIOMBNCRE: > ot e S
The di benzoyl  pritlE el Sval ST off Giih beubh) Wadbed Wit Belbspio) nd dhefl affllant i ty of

20% hydr @izt loaral feamChach. tYedti:t 1082

ol ufian
katra oo

gﬁgﬂé@tﬁﬂmt frm 9B ogprandsi(wigh of t he

di benzoyl pr oductintiting)aNic®gen: Calcuphd-Svnt, dopded74] osed Qy nelting. The
cqnpiersioncof Ahrotreqi hage intg ebhydﬁ%"d%ﬁllf ] gl?"gd’flsg‘gb&& Bt ess L}F‘ e

hydr ochl orilé aci
and the base was

i

B Rtokdei to Blopie B 2

(¥ Aditidol -PRendl) - ARBBYIA6 - (1 - methyl - Yi el d: 4

g. By reprecipitatippeasgnd &ﬁmﬁyﬁalakeﬁﬁimhé e sthrriggsubstaniex 501g of 6 ofhlarsOpr opanol
and . wat e?

. - njpro- 4 -pacetaminey (plucte ig 30 ipeihyiformamide were sged fori2 hyl
- 4- piperdlyl) 2B :':xdrigﬁ-theti15$-@r§é§g%%-§g%g§£ﬁﬁmgﬁrﬁm ﬁCh
S X

was i'dentical w ﬁbgﬁ,ﬁaﬁde&gdﬂg o O hethdd!

20 Melting point 166°C. -+ BEXAVPLE

2 - (3,4 - diam
benzi m daz?e

no, The plyqls to- b .o
e T

. ) mf 1-
benzoi c acid andyg fho HeHzinfidhte hydrochloridéTESobtaltyals-

RQr kg A Yickotawnl e 2 h.

7
4 - methyl -t (b methyls 4.- g trg -
i TR 2 o

4 2Q&ne L pheaylf or 2

hours. After cool i-mt%;hylj 1 6 Wils- thethy Ol 4/-epipdrazyln e bankimidazpledmplfng point 2BACF he 2 -
v4

erivdzogesiation) of s progurt to oim3 |- (34 2 diamy I3 = bengzi -
5 R e A b R e R
puri y

- phenyl - 6 - Db

The product was

and precipitatio
product obtai ned
EXAMPLE 8

of 2 - (3,4 - di
i m dazol e (descr
hours in a tube
m of 20% by vo

35

50

&,

I e

issolutiron 1n"100 M of isopropanol

nwith 50 M of water Exameie4 it was identical with the

according to Exanple 2 h. 30 /%

g rrp | c’” L”‘é"
am no - phg.’,r{};/% ' 6‘,/’ me =4 - piperazyl)
i bed i n Exanp

8.1

of

(2

g

benz-

b5~ were heated at -200[err]C for 12

closed by nélting with 4 g of benzoic acid and 75

ume  hy gl DEN Mok phenyl)-6-benzimidazolyl] -5-chloro-6-(1-methyk-
C ' 4-piperazyl)-benzimidazole ' .

12 g of 2 - (3,4 - diamino - phenyl) - 5 - chloro - 6 - (1 - methyl - 4 - piperazyl) -
benzimidazole in 100 ml of glacial acetic acid were heated for 2 hours on a steam bath
with 8 g of ethyl - 4 - methoxy - benzimidate hydrochloride and the product was
worked up as described in Example 1 a. For purification, the crude product was
dissolved in 100 ml of hot isopropamol, filtered while still hot and combined with 15 ml
of water. After cooling, the hydrate of 2 - [2 - (4 - methoxy - phenyl) - 6 - benzimid-
azolyl] - 5 - chloro - 6 - (1 - methyl - 4 - piperazyl) - benzimidazole that had separated
was filtered off with suction, washed with isopropano] and ether and dried on the steam
bath. Yield: 12 g. Melting point: 207°C (with sintering). For conversion into the
hydrochloride, the method described in Example 1 a was used. %, Nitrogen: Calc.:
16.5 (. 4 H,0). Found: 16.5. '

In order to prepare the 2 - (3,4 - diamino - phenyl) - 5 - chloro - 6 - (1.- methyl -
4 - piperazyl) - benzimidazole required as the starting substance, 60 g of 4,5 - dichloro -

2nitro - acetanilide were boiled for half an. hour under reflux in 50 ml of dimethyl- .

formamide with 35 g of 1 - methyl - piperazine and 35 g of potassium carbonate, and

3

45

50

L 4

&

%



acid. The reaction m xture was then conbined with 500 ni of water,

undi ssol ved mat- 35 ter was filtered off, and the base was preC| pi tated
by neans of ammonia. By repre-— 35 " cHprto 2 g etic.acid
by neans of ammonia and recrystallisation froma m x- ture of _
i sopropanol and water, there was obtained pure 2 - (2 - phenyl - 6 - benzi-
mdazolyl) - 6 - (1 - nmethyl - 4 - piperazyl) - benzi mdazol e which was
_|dent| caI 13\/|th the product pﬁ%akned accor.di ng to Exanple 2 h.
15 T the 4 - chlors - ~ (1 ﬂ11m4 1.186 123 . hﬂ o
AR e H me:._y._ p!WLE Qitro = acebai BEPin e e Were
afdded\eg r |- e 1r{e °fﬁ‘§ mﬂﬁ% 13 ‘;C) eeorammo;@umah@rdea:ﬁﬁé” m%g‘xample

g of:. 2 - : - mgthyder azyl ) -

_._."- A 3, 4 —pigdtagylj -1O. mitrd) i m o SV
. Benzi L dd plpm?yrgn 12+ mamﬁfm%e rgﬁ" écﬁ,g_:-, mser( YICE) ) gnd 209
of cupric acé 6' 1 bfplmzﬁ):ebmﬂmﬁﬁuold (meltidg point. 2980 zv\hol e’was i
stirred for 'a‘ilﬂ°{9at%@et$eélﬂrrbﬁrmmmn-rbe azfe Of con- 5
centrated hycl! J or| c acr AUt g eppditions. describedciniBasmpid t Br cool i ng. :

For purl®ication, " PxambRe product ‘was..m:xed, while stirri ng,
With 100 m g‘“, y rlt?rcﬂﬂf b- acrnuthhm/bemgmaam hydrochloride and 16.8 gonStrenlath of
20% and t he ki lﬁ? Cg%‘ﬁ' g’ ahg?ﬁ. 'tplm}’l)'e _,_' ﬂ) bi 1vil£n®m a m Xt Ure

..of i-sopr opanmidizaig Mﬁuﬁvm nz%“ Qﬁf&ﬁtﬁﬁe

benzi m Bazol ipExample 1 a:
benzi ni dazol e were obt ai ned. The corrpound was,~. 10
[ dent| cal with’the product .- descrl bed in X 'ﬁr .

.piperazyl) -.1,2 di am"ﬁ'f? degz ed inw.

..'_arrple 1b (C)) wer e -heat ed for”l our with 10 2 - phenyl - 6.
‘benzi m dazol e - et hyI L ycol ether

Bydrochl oride.in 100 m of gI aci aI Dgf%é aci d, - iteogdnal 15

cetic acid was dRsid prodsgit. of f -under ced @Q@ssure TqRghgt e pr oduct was
di ssolved in . wate."a_r"* a=Ys : ﬁ neans of

~.ammoni a. The™uried: c’Flude product was r’é&rystal -, 179, 18.0 lized |
twice f.rom - 200 rr1 of - hot i ropanol. and 30 rhl Q_}vater Yield: 6.5 g of
pure " ;. phenydis - 6 - beggy dazollé/b) - 6.- (1 -

methyl - 4 s
i denti cal v\,i=§!-t.:.

"perazyl) : 2i'm dazol e, - (:2°H,0:720° - which was - -
the product descrl bed in Exarrplb/ZZCaHzOH) .

20.. . .. ,butyl ;-i?;m dazg ? i m nonet hyl
- glycol et her* hydrochl orjd T 'glyo;ad as-'the starti ng :
subst ance vvasd obtalge ' of 3 4 “~di’am no -- benzo- '
nitrile in 250" nilvof- C_-etIC actd for: ;‘J{gg.r ‘under16.8f |l ux with 45 g
of ethyl bep: "Zzim dat e -hydr t-or i de The gl ¥ )&CG'[I c acid was :
distilied of . undef. .reduce ssurezer @51 thgpresidue was

di ssol ved in:net hanol -rendered al kali.ne by fﬁe&ﬂﬁh@i amoni a and 25_'

finally. dildted: W—ltyhmmg For purllgor catl on, p_rodu%
: ):-met h n%l and wat er -

recrystalli sed fromam x- S tluygr"" __

33 g of pureg2 - 0g‘¥-6-ben2|md zole-nit g .

mel ting at 156[err CCiwe obt.ai.ned e converslr [ nto 17h1e correspondr ng
i m no-etherh - B—dxethylammoethyta,dw,drochhggrl de, was” i§fgfiect ed DY sat urating,

w t hout external _(_:oorlng “Solution.of the. (1 1/232??' Snitrile in 15
times its quanti t;%&h met Ry’ gl-ycol V\%t h gaseous ydr.ogen chloride, allow
0 ———— o ingith Mhoietoogtandfor §§vera| ~d&y’s and separating
by f||trat|on vmth suct i:gn- the: ._m.no ‘et her
shydrochl ori g pﬁ%"dmg tha Sﬁ?s“ \ﬁiﬂslhlong:hwlp hsabsobw&ﬁnedet ip@nd drying over
spotassi um rug%oo.xpce,,m A, ace(Hr o reac% &gla@haltwiwerbm(mtst er- used wit hout

1IXAE -

Cpurifi2at i Cmcordmgtothe reaction sequence. e :
EXANPLE 11~ o ndeded E)d thed . 20 a
28 gof 2 - [2 - (4 nltr ___;.p-:h'en_yl) . " ben; dazol yI] 6 - (1-

methyl - 4 - -~ .0




pi perazyl) - benzi m dazole (prepared according to the nethod described in

Exanpl e 2 t) were hydrogenated in 400 m of nmethanol in

t he presence—of—Ramey—nicket—as—the catalyst—The
filtrate was evaporated to dryness and the water that had forned during

40 the reaction was renoved by repeated evaporations with ethanol. The
pasty residue was 40 di ssolved in 100 m of nethanol,

filtered andlgonbl ned with 700 n of qgg e, Where- upon

the 2 - [2 {4 —=—ar zolyl]l - 6 - (1] __-14rrg_t hyl

- 4 - perazyl) ben2| m dazol e separat ed as a hydrate

containing 1 1/2 m)l Nbgmgmcmb in °C) of the intermediate Pmdu@?%]@%qdl i sation. Yiefd;

18 g. 45 ﬁf“"gr‘%é‘?"ﬂiﬂﬁf‘l#“?é‘%"?% 8 tanol, an = S
S

addi ti on product . bt ai ned
Thi s addition product ‘W& found to. rrelAt at ZIBO[errFC Ni thogen: E Cal c.

18. 7. ' A[e Ib

EXAVPLE 12 a el 1°2f 2B, 1 metBoxy Tphenyl) -.6
- benzim dazolyl] v 6 isapropybenzyl - 8 127 50 131 4 199pi perszyl) - -
benzi m dazole - tri hydrochl oride were dissolved in a mxture of 500 m 50

of water and' 500 fi of ™®et hanol and® hydr’d&enat edin tH8 pre&%ce of

pal I adi um at 80[ erg] C agghmginder ordi nggy prggsure._The fjjptrat egas
evaporat ed, the residue was com bi ned w t-h-acetone and
the precipitate was filtered off with suction. For purification, the crude
product was introguced giy m (of hot,qget hanal , 120 xp Lthe
solution was filtered gng&gﬁy‘%%ed to stand ﬁ the heat. After. a short
time, pure 55 2 -g [2 <carfethozy net hoxys5 phewyl) - 6 - bel2imdaiolyl] - 6
- (4.- piperazyl) benzi dazol e - hydr | oride
precipitated in thlé for d‘ﬁ}ﬁ?‘“ﬁydrate cont a|g1n| ng 3.5 m)Fs of %&‘

wat er. of crystallisation.”After filtration with suction, washing with

et her and drying oh phenyl 13 st ea?bat h 2025 ¢ 6 prod8kt nelting
at  267[err]C were obtarned. % NTrogeR qstesCl- - 60 - Tat ed:
14.1% Found: 14. 1%5 g of 2 - (3,4 - diamino - phenyl) - 6 - (1 - methyl 4 piperazyl) benzimid-
60 azole in 50 n'ﬂhiébéhzoyl < oﬁde werelheatedk brhowiye 20y was lﬁached
benzi mi dazol §1 ] thgtemp y_rosq m 150°C The whole was allowed
benzini dazole - t}i BVl pre-
pared in the rranﬁe Gn%?&ds d'uﬁhl eumio cd‘oﬁ scri bed
i n Exanpl e formed intermediarily. The thick preolpitafbﬁvhlch was then separated constltuted a d1-
1,186,723 1o benlz)oylbcompound of 2 - (2 - phenyl - 6 benzimidazo g@ G 6 - (1 - methyl - 4 - p1p<=.:l-1

azy. e tere w1t was ter and.wi
EXAMPLE 13 el 2%" N dliered off TOVTHREY e B 7y o

. . l.SO
benzi mi dazol yl] - p% dibed¥¥l Bydduct was heated “for 42 houé REIORYin)a quadi@nai 20tdazol e
were heated for 1hyldmcmoruradértenrmﬁdslgxeatentlﬁ)Mquafutyca:frtluembenzoyl product foraat ed

hydr obr omi ¢ #ci d mwge%%g%ﬁ@u@qﬁn %lg?;g b %}%@ ewer%-,t?d sorré5
time, 5 ad ﬁi% "
diluted, after ﬁam,g(m lshgul @3 ben2imidazolyl) l-za - gL plp&' s Wn le
hot with anmoni a imidaede was blainwkb oh Ja:ra/\ieawkl\wxclahrkaaidemal with the product obiméd on and
was al | oned M0 cotsfordingie EpympleiZds t at e V\%}E‘J | tered off with suction and?

washed wi th 9 (34 -d é‘k i g _.,”.r'-}.,, :BQJ{J" t he
crude product W@.S(dél;b%ﬁd/mim lelarimtlfl)om)l))lh?& fibed if%%&&enﬁgm%ﬂ?

i sopropanol, fil tmwssedaskegt wﬂb?mém 2nhouts. Afier rrboliog, lt/vuasedlssolvﬂ\ﬂtneacetmmdsol u- 1

tion had bed# al |6\%§Hﬁ§ b‘%’h‘éﬂ?’y}f" (et ;‘Eﬁ%w
hydroxy - 3 oluti nmlvéaﬁﬁ?rml& prec1 mtlon 4 -

pi perazyl) - benza:m AchtitaE wHIEa broduct obtained addh gto' RxaM@l& 2 b PPered of’f with

suction, washed and- dried. According to its rreltl ng poi nt . and %
0
g(;orlezclegcéi t he prgolducgzwrizgs4 g 1Imljc_:.a pou. PE-Yg penlpth}(gldu4ctpldes 5 g ed in
nmp N imidazole (described in Example 1 b (E)) were heated at 200°C for:12 hours ina tube g

closed by melting with 4 g of benzoic acid and 75 ml of 20%, by volume hydrochloric |

acid. The reaction mixture was then combined with 500 ml of water, undissolved mat- :
35. ter was filtered off, and the base was precipitated by means of ammonia, By repre- 35

cipitation in dilute aceric acid by means of ammonia and recrystallisation from a mix-

ture of isopropanol and water, there was obtained pure 2 - (2 - phenyl - 6 - benzi-

midazolyl) - 6 - (1 ~ methyl - % - piperazyl) - benzimidazole which was identical with

the product obtained according to Example 2 h.
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15 EXAVPLE 14
15 24 g of 2 - (3,4 - d| amno - phenyl) - 6 - (1 - nmethyl 4 -
pi perazyl) - benzim d- e . : ,

in 150 M of

heated on a steam bath for 3 hours, whlle stirring,
met hyl -gl ycol with 15 g of benzotrichloride. The sol vent was then |
distilled off, the residue was dissolved in 200 n1| of water agd (C:hon?lhned,g
t enperat ure, vvith of 2-normal nitric acid. e
.'ﬁéX[ogTyggt Fre—pr ULTEM WS '%%6 iltered off with suction Bnd washed
"wg h dilute nlgrlc |d and V\nthEamutMe I n order to isolate the
ffee hase: 4he? leilﬁat@ efléﬂﬂrr@g, tmnmturaofdsammnl a was
added URt i1 c!e"'be%%% @ ":" ggﬁ; o'ZN-a ﬁe oy n 250
f. 8 t erdd of fI‘he whole was sﬂMd‘dhorSILlﬁﬁﬂdﬂﬁh ht§§ 666 ned! with: 250/, (ffl tiong in 25 _
m of metha ;ratw} h}ﬁx‘og:hi@lcaddlam firered off with suctidn aﬁthﬂfoﬁlﬂ@.lFoaﬂdﬁEJﬁ&] filt rat e was
conbi ned, %s I vl e with 100 mivgf bydrochigs- acid: having a The 2 - |

Finally, as d fromy-a.mi | -
2 - phenyl ‘meﬁ'a,;‘&f' ik v O @W_ e Ber azyl )
l(aen2| p10 Y ghs(lfnmiﬂiyme -QleAib; &@ ’-Sg 2 (;v F’uwﬁed m%ﬂ;ﬁfﬁ" LM wag found to
be identi calldemmlwhmem@ductdescnbedmExamplazmel ting poizat and its fl uorescence,’

Eﬁg& le 2 h. 30
with the pr dufp% OPEaI(Ped t%CICOI{ ;Inpe azyl) - 12 diamino - benzengr()degznbed in

WHAT VE CLA b C)wereheatedforlhurthhlo o henyl - 6 - benzimida : -
30 15 imino - ﬂlethy(l\) gicol €xhds Ihydrsehil |1$ W(%ﬁi Il%a%%ﬁd dedmég gﬁ% gera:};?;'n\ée of
still

t he general a(#m#qgll s |dl ed off under reduced pteftum;h!nﬁ e/i!i‘odl’x& [WaL &issol

radi cal , ol iprecipias _.§ (ﬂ’i‘féﬂs(?f ampnge. i’ ffFlthéﬂ rsducvmscmrystal- my be-
the sane orll%ﬁr;ftff'l ﬁff“iﬂ i %\,)S?%aéigg o gg 10i8e 105" bei ng slelkelct ed
from3® whl mgﬁiaalaﬁtﬂfmpm QE@ibeddh BEEE lerg groups,” | owey al ky

, Igwer al koxy, -Thsyer phegf -6.- benzmndaarlek ab chldriaver

kyl mer cap 'u' @%fﬁ%} 8-55}&1 ﬁi@%ﬂm " 3; "':'dlammo benzo- g| kyl ene- di oxy
(;dl cal's, nii 8o & d;iihgﬂ?lac 1y Ciajolr 1o @dﬂﬁﬁb@?‘ﬁmeﬁﬁ"’sﬁé al kyl ene

am 5 gr othpsesidud w&M:@dﬁeﬂQn afa adop\w:aer RE Mysbe
subst i t ut edfinally diluted thbyva@né"oopuuﬁcmm, Hxa\pﬁ!dutmlwksydecrj‘s&ﬂib_dd&’l'oﬁl a xhial_f r] represents

) hvd f pory 2 - phenylhyi & b be ¢ 5
oo oo M S T g e
gasedus

represents lﬁtrﬁbalh a6 eimesitsQfindity of L @ :
2. IoA physi ollns)gieodbk Otsmdeﬂoabmals!aistanmﬁepaam mnmlo:aemclnmamde in c})al m 1.

A H‘Y Opfiyide” FP”E Jwash evem benzene |
ﬁucl eﬁg.rmm%T;?‘: (ﬁmedmxﬂ‘!ﬁ; Br “SDWI' m%%muﬁgﬂufeﬁ ayp prificationy \which [err]

represénts an al kyl radi cal 45 ExamegOnitaining 1 to 3 carbon ato

&
=)
5
)
=
o

45 . 28 gof 2 A (2o iponitre - pleny) -aﬁn’endzmﬂazolyal-m A} -inethyhiach R2 repr esents
a methyl r ) be“Z‘m‘dgz"le (P’CP?‘ f é gwr H‘eté@ ‘%9 cribadein) Elxmniﬁl aim2, in |
’ rogenate mi Of me presence o ey cke as
whi ch [err]caﬁ)@‘?r Qﬂiﬁe ﬁasl&y yiess and thewater hdfo !% (’tu;vénpound as
clai m#fl i n thé.&batorPyasirdinovddi 1y | epkﬁerdre apmeﬁ\fne& tBanél A 40
group. 50 dissolved in 100811 ofmethag |an;bdotny1n¢d0hthr7adbinEofaeauﬁle,ad&b-t ion’salt of-a
conpound a “‘;ﬁf_}.%gh; 'g “‘s° *;e‘;Y‘) "5 Denzigyifiaz 8z tl o 48,
e cparated as ra COII T 0.
9. 2- ystaxtlon P yl)y 6 ao‘?é?Fz SY YR 6 - (1 -

hvi45- 4 - By Yecrystallisapio HR Bytdnpl, an HidNish ﬁﬂoﬂlﬁi@iﬂﬁl mol of butanol was _195 2 - [2. -
Enf - yrret ho@mmedﬂggwﬂqlgmmgduﬂb@%qum tanels| ay R30°C. Is:tmge(x;malc meghyl - 4 - 55
p| perazyl ) dazol e . -
49 gbl2 .22~ ({ 2meth((x;3 %henylfmg hﬂénﬁﬂ%ﬁ%f}iﬁ}é-s - (9 -% 1) 6 -
be nzi A daz di -ydiferazylp- b"'1'12('1@1(3131201&: trihydrochlotidx! weyd dissolvéd in hiR@FeE YO0)ml- 50

ater- aud 500 of methanol and hydrogenated in the presence ‘of palladium at
b enzi m daz @G% and .under ordinary. pressure, The filtrate was evaporated, the resxdue was cofm-

. ‘bined with acetone and ‘the" ‘precipitate was filtered off with suction..

el  For: punﬁcauon, the ‘crude, product . was mtroduced .into 800, ml of hot methanol,

z 55 the solution was filtered and allowed to stand in the heat. After-a, shott time, pure 55
, -'[2 - (4 - methoxy - phenyl) - 6 - benzimidazolyl] - 6 - (4 = plperazyl) benzi-

. m1dazole ‘trihydrochioride precipitated in the form of a hydrate containing 3.5 mols of
water of crystallisation. After filtration with suction, washing with'éther and drying on
a‘steam bath, 25 g of product mielting at 267°C were obtained. %% Nitrogen: Calcu-

60 . lated: 14. 1% Found: 14.1%,. B
" The2-[2 - (4 - methoxy - phenyl) - 6 - benznmldazolyl] _ (- benzyl - 4 -
piperazyl) - benzimidazole - trihydrochloride used as the starting:substance was pre-

pared in the manner descnbed in Example 1 a from the free base described in Example
5 d

60
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16 EXAMPLE 13

5g Of—2 = = TTTi yi] 6 - ( 1-nmethyl -

plperazyl) - benzi m dazol e were heated for 1 hour under reflux in 50 m

of concen- trated hydrobrom c acid. A clear solution

formed internediarily and after sone tine, ' 5 a dense
recipitate separated. The reaction n1x s diluted, after cooling

\R}i th plOO 5 - 1F6) $ﬁ?§?¥va conbi nnrl \Mhl Le—hot—wai L?] _

ammonia until it showed a weakly aIkaIEﬂmmnen actlon‘A;

2 st imjdazely 6 w(fl rtfm‘élu
a,g_gh\é\gs al l owed t 2- gg?rﬁyl) T&%ﬂﬂl)ﬂ%ﬁ%@é for 1 m)lﬂ?fmder reﬂugfl;lr 50V\r£nlto con ce!;lt o 7 ‘ .'
i §

1 formed i djaril after some time,
dryi:ng on a steanf btéi i‘éﬁﬁ,‘ﬁ 3 N Moﬁlﬂﬁﬁre 26 81k n,&fe?@&hn@,umhfmmatl@m in#

10 © 50 ml of hai of ﬁ@@,r@maiﬁﬁll whilk ihbtt veithesghnenial ustilribshoveed aweakly dlkaling reof wat er .
After the sol u- action and was allowed to cool, The precipitate yvps(ﬂteqqcbgﬁ ﬁlgbﬁt}ﬂloapl}ddméﬁdt o stand .

for some time, t hglﬂ;g{p?r%t &e0h a%t ZT thd Gude, 2L Q5 dissolved for

purification in
phenyl) - 6 10 benzj @lﬁﬂnﬁﬁganol ‘Snd-cotiBhed With-15 nft of whkkd) AFtéZkd solu= 10
benzi m dazol e sepasm had been allowed to stand for some time, sHedgidrate jof 2 wd2 - f(4 } hsdmaml off with-

suction, washed apktngy @¢bensipidapolillne +@ -ime a‘ﬁ Pﬁ%}j dazole separ-

1KTIon. 1q 1 Olnt
and 11 uor escence. SRR b Bl %E%%a& R AL bed i n
EXAMPLE 14 15 . : - EXAMPLE 14 '

] _ qpegrbfiio- wgiphen) (L" pm@g@ggyf

ﬁgngl (r)TId-Z (3,4 azog (descnbed m Xamp ﬂ@%ﬁﬁ:?oéizfém Eg for, i)) were
150 ml of met ch

heated on a st eammMe@Bﬂ QdmZOOmlofwaterandcombmed atroshi I ring, -
in 150 nl ofp met ke “é]ggepwith m0t:h1 o’ffz- mml niu&zantdrbolﬂieaxextdby, thieherodyiet] wee it v?&_ ‘ _
then-distilled of filt uetion sy ity djf sdgndiiy poeippe $10TdRd R
conti ned, at roomi e A tzfxzse R YR TAEREA S5  nor 1
nitric acid. Ont ta:a)ﬂlss 33&; tion\V@S250 241 of methanol w1th the addmon Do > A
filtered of fosM t hosd@tcoaomcauhdﬁhmh@dcmbmtd, orhilleLstilh heri withi© LOO W th 25-1 -
acetone. In order . The2-(2- phensl-6- benzimidquplyl w0yt r el & dg%’a g%’ Yhe
: ! an a pure Tl was be 1 cal, ‘accotding
nitrate Was SUSpeﬂ%:Eﬁoil "}ﬁg é? &g&tﬂ ce, W‘f@tﬁdaccordmg to Ex-
added until the sampkbkan 5 an al kal i'ne ‘reaction. The free base was:
filtered of f spith susHANWECLAIMSSo-ved, for purification, in 250 m of30
methanol with the addi tA basically substituted bis-benzigidazole ¢ derigptive.of fhecgsagral prmue e
filtrate was conbined, while still hot Wlth”10 ’_b,f_,Pyvater 25
The 2 - (2 - phenyl - 6 - benzi m'de;{zol | - c\ (™~ nmethyl - 4 -

2

pi perazyl) - benzi- -4r—c< az8l eobt #l ned in this manner
in a pure formwas found to be i dent# ¢ accordl ng to its rreltlng poi nt
and its fl uor escence,. With the roduct [ ned accordl ng t
amol e 2 h. in which Ar sents arylene more substltuents, which

mp ‘may be the s ere t, on t1 ents b;tﬁ elected from.
30 35 hydrogen atoms, hal en 3151& y! ¥ td}l&yf;d nrolg.,gp dazgg
derivative of the ajenediaky, nwraptb,dover alkylmcrcapto, Jower alkoxyalkyhnercapto, and lowetnhi ch Ar

represents an arylaéwénq-cawceﬂwals,[@?? 1?31&3 delrﬂn?rﬂli“blos’ fepeyent s,
it cr T e e O D PP o

) oneo morel
ring, the sulgtit ugithomiyObe @ibsRLeECS ob @mcarbamao, aryl orara dm and
at ons, hal ogen at cmmse rihy/a hadoggnl atgpr o lswerlalmexr losvleskatik o;:y faMr al kox Iovver

al koxy- al koxy, marca@t oﬁ Hh!mb%w:%lb’ QCO égldklg rcapt o,
' compoun -
and |ower . 4 A com ou‘%f s ré%:;x% @ps )
phenyl radi cags, %Hra:ﬁiﬂé %63 oxi1 ags no
groups, which am no andal cw@nn@dslqatneam dalﬂm,lin)w IhOR} reprevenys dgetisyll llicalt ut ed
6. A compound as claimed in claim 2, in whxch R; represents a hydrogen atom.
'7. A compound as claimed in claim 2 ‘in which R, represents the 4—methoxy'
ou ‘
50 & % A physiologically tolerable acid addition salt of a compound as claimed i in any 50
one of claims 4 to 8.
9. 2-[2-(4 - hydroxy - phenyl) - 6 - benzimidazolyl] - 6 (1 - methyl - 4 -
plperazyl) bénzimidazole.
o 10. 2 - [2 - (4 - methoxy - phenyl) - 6 - benznmdazolyl] 6 - (1 - methyl - 4- -
55 . plperazyl) benzimidazole. 55
11. -[2-(34- methylenedioxy - phenyl) - 6 - benzumdazolyl] -6- (1 -
methyl - 4 piperazyl) - benzimidazole.

‘s _.'“,.' y ‘W '_ -



" ben%i mi dazol e.

by ohe or nore lower alkyl radicals, [err] represents a hydrogen atom an
al kyl radi cal 40 whi ch may be substituted, a carbal koxy
carbam do, aryl 1®r aral kyl radical, and [e,ll8f51723 40

represents a hal ogen atom or a I ower ai o ower—at Kuxy radcat
2. A physi ol ogi cal 'y stoleer apl €4S ahdnodf - 1%%?&7 AR MY 4 Noghaim L.
b a8 éu&%&g{'

3. A conpound as of apipeedyl) nbdﬁinﬁidaaoﬁ,wek

nuckeus. trated hydrobromxc acid. A cleat sohition donmed) nnbnasdxanlyammﬂerl sﬂme’uﬁé m 257
hejeaction mlxture was diluted gafter coolin, 0 5

\tMc])I ghcngLLL ;Egr es:ﬁf% dgﬁ ubx eg w;x%dlEoTthwmh ammoma until it showe%g: weakly lﬂ_nl ng 4115

action and was allowed to coo tat fil ff with

5. A conpound as otidiweed | n-claim?2 epml aﬁwfsertﬁed?eglr essughoflgn%w“n%etdhyl I

radiccal . After derg on a steam bs@h aolypedn wasdisbleddrfecpuriicadéminm 2, i n

whi ch [err] r epr ﬁ?ﬂf ot d combmed with 15 ml of water After the solz A ‘10

to. stan ar s Ihelh % %

compound as cl ai MgHedyl- 6 dazdl 9] ‘i{m[né@l e% fe POXY'

group. ated; i'b@ras ﬁltered off with.s oxi) shed cébr tSf‘ti?t :

addi tion salt of 4udB8yoowunRs the profust mddqnncahmh th5©r°duct described in Example 13 one

of clains 4 9 8. . 2°- [2- (4 - hydroxy -

- phenyl) - 6 - benZImzdaaptybh difinino { Jhenyt L i 4 - D-b gmm' id-
pi perazyl) - benziamled@esotited in Examplg fh%g):;l};v)ere h%er}tyed :)t:ieta steam b Eih fazy32ho , whil4 -

met Bioxy - pheny| ) SHrr lthh615- f] benz e. Theﬂ,solvent was

S e SRR I R (o
’ -1

(3,9 - met hyl enedifieyd of piiEy e DR A RlE Lo il st °1‘f§$§3 S

netdyl - 4 - pipe It‘aE?M the freelaze, mec:lamtelves suspended in 500 ml of water And ammonia was

1, g6, 723

- [2- (4 - hOX)g?tgh:‘:ca PN ls;?im éﬂﬂ%f&ﬁi@ fm"‘ %Eﬂh‘}tlon 4 5
. pipgrazyl) - benzim dmzm e.- midadof1) = QU gp et bﬁ;’
ik .

 benzi m.dazol yl ] %Kli:smledﬂi‘lamed un’élis ner4n a pure form was found to beﬁdieﬁﬁ»a’af}

6 - benzim dggol ylanW}ngW(EjCLAINPfShM- -9 4 - piperazyl),y
benzi m dazol e. 1. A basxcally substichfed b%-benz[nﬂdazok( ﬂenvatﬂk Bhﬁx@)éLr)erapfommla I
benzi m dazolyl] - 6 - (1 - methyl - - pi perazyl) ,—~ ,
benzi m dazol e. 16. 2 - [2. ﬂm’@f‘mxy - phenyl) - 6
- benzi m dazol yl ] - newr_c,@'ﬁzc\,, ymethyl - 4 - _
pi perazyl) -benzim dazol e. : 17. 5% [f (4 - methoxy -

phenyl) - 6 - benzim dazolyl] 5 - Eior- 6 - (1 - met hyl - 4
- piperazolyl) - ihwelichi Arirekasseitson arylene radical, R, represents ond & moge S‘uthlglents, Ghich
met hoxy - phg'sgyl ) b may e the e F‘%ETOP f ;arykne—ru(g;j_the S@tt béing selected from
to en anms, ogen at droxy! gro lo er ow

pi perazyl) enZLa mercapto, lo Imerca Heatony owephenyss)
. 5 pto, ower rcapto, and "lower

6 --benzi m dazol yik}leneﬂmxi Tadicals, S SRRy Q:ngls, pienyl radicals, and am er alkylene
 pi per azyl ) - benz pimng:azgjugs, ‘which’ amino and lower alkylene’flamido gro: may( sabsfitbfd@OXY -
phenyl) - ben Sﬁ‘é e¥u° nf alkyl @dlcalg(jl Teppesenty\al hydrogen-atom, an alkyl radicat

el ituted, a carbalkoxy, carb , aryl %lkyl W
pi perazyl) 4Obﬁ‘nz ke’g}e% ﬁl Halogen atom or a lower a 1 or lower alkoxy f:dﬁ:t HEhynd K6 -

benZi m dazol yl) (Al physiBiBdidady tolerdblesall p?"c & claimed in 23im 1.
ben i m dazol e. 3 A compound as claxmeddm claim 2, in which Ar represents a benzene nucleus.
Ac po 4n glgmy n whith R - -
: 22 t hvl 45 ” conb glllnézl ;21 carbon ato ’g& 2’)1 & abagnmmanlalkﬂl yigal 6
(1-"met hyl - - Pl ound as_claim, m laim 2, In w%chrﬂ &
2 repr methy,
2 23. 2 -[2 - (3 - nitg.0 A cothpound a€claimét @l 2, in WRIh' R, repre hydr équ{m
. phenyl) - 6 - 7. A compound as claimed in claim 2 in Wthh R, represents the 4-methoxy
group. .
50 8. A physiologically tolerable acid addition salt of a compound as claimed in any 50

one of claims 4 to'8.

Pxpeltgzylg -b.ﬁezxzugda;zloii:‘;::1 :Z I;i:};)) '_ Z '- 1:“::;‘:‘::1:'3 -' Z' (1 - methyl - 4 -
55 piperazyl) - benzimidazole. yli-- 6 - (1 - methyl - 4 -

mettyi - 4 -Pl[Pzeraz(;I; be’ﬁiumnylﬁ?{ﬁ‘:"y phenyl) - 6 - benzimidazalyl] - 6 - (1 -

55

IIIIIIIl llllll IIIIl \IIII ll lIlI

until the ‘solution showed an alkaline reaction. '[lﬁ free base was filtered off 12 2.

g point and 4ty ﬂuazescen{egthh (hq produft igbreined| axeording to limenyl ) - |

v




benzi m dazol

25 24. 2 - [2 - (4 - net hoxy - phenyl) - 6 - benzi mdazol yI] - 6
- (1 - butyl——#—=—25 : N v it v s e ueﬁm--dachf“e. —
©25. 2 - [2 - (4 - nethoxy - phenyl) - 6 - benzimdazolyl] - - (4 -

pi perazyl) - benzi m dazol e. 26. 2 -[2- (4
.- methoxy - phenyl) - 6 - benzim dazolyl] -I 6 - (1 -[err] - hydroxy -

» 30 et | - 4 - piperazyl) - benzr i dazol e.
" ﬁy p g? R y ) (4186738t noxy - phenyl) - 6 - ;A7

yl] - 6 -( 1- nmethyl - 4 - piperazyl) - benzi m dazole.

30

"'-""nzr m:’dazol
.:Q_;iazol
nt'dazol
M- pl ;-p"sr azy
in cI aiml a
her ei n, othe
30. A pharrra
one . - 10

yll2- 2- B - (- Jeﬂmxycaﬁﬂa@n)hm%mumdazor 1775 ¢

elperazyl) benzxm1dazole

[ 2.
¥ ;pl 13. 26 [2 T@Fyr-] phenyé])I €6£ -thnmdazolyl] ~ 6
1

Ad pigersyl) - b&ﬁhmudazo&ny .one o

- (1-- mefhyt - PLperazyl) - -
met hoxy - phenyl) - 6 -
- (1 - methygniit noet hyl ami no: -

4. ger[é' famino - p hen?g’t hebenznmda%%l] £y C(?”E-‘Qﬁmd as gl ai mad:

EE tlﬁa‘g (zjﬂtl[ﬁe (totiphowhds - bgdzm:dmm] 6 cdlammhylg 4t- pip2izyl) -
2prep(;lm%t | on of0) r| in
methyl - 4Qf p[q:&é%'l)mﬁe gp ?P g?f?%%‘glﬁ &

cl-ai med in any

d
_u-n E‘g]ﬁﬂrrf&t ion

thaé

phar maceut i cal 19. QUi pable mmroky Eﬁhenyl) 6 - benzimidazolyl] - 5 3dnor AgRrgpar ation as:

clained in c
of -a corrpou
40 .

- cl ai rred |n o
an o- phenyle
i which [erPf
-car boxyjg ¢

Vnctronal
the gener

_ "I'-'V) .
“wWth’ the addj
- b) . an o-phe
1,186, 733

[err] have. t
-acid of the

.35

Bider 1) ] RPoLhy PRSAY of - brrgiidszolylh o6 o - ethyl - 4 -

bmranyn rbmzmimzom 2

rnarh% p%;aaqlvl)e@mzmlmow rom 0. 5%t 0 50% by

wei ght

X?Cﬁ%ﬁylf e -bI:xQﬁm&'E\?\dg}i]‘ agt tir SsoBfopyt- §0MPOURd as 2

Fearzg gé ~dé r iptopesy\ whenpl) t e bepasimidaadiyl]- 96 t -ame:jtlhyl 4r-] t h45
I S i s .reacted ei er w a
ggiznmdazole(z Al %aglrg o “%'fiazfeﬁe 850 ér Fiaaia %u‘l %pel“}z?' 20

i whi ch [err] 2and A[rz r(aveol;tljwes mﬁmngmygr.venuabﬂm@l rpr:pfpe,wgl)a reactive

tive of such an acid, or with an al dehyde

@3- nitro <2 - diethyl - amino - ethyl - ammo> - phenyl) - 6 -
ﬁénz gfzam%] 6= (1 gﬁy] -4 - piperazyl) - benzimidazole...
24.© 2 = [2 - (4 -'methoxy - phenyl) - 6 - benzimidazolyli]:- 6 ‘.- bugl -4 -
piperazyl) - benziwlidazole. [ er r and Ar have the neahing

25

gl ven above,

t 2bn2 - f2 -dh - 3%ihenyzinhepyD) - 6 - benzimidazolyl] aGerft ; pipframipeessary, or

Ry B gl (2T EmBfd Y Rlehyfe é)fbe;[uri]neud;zglgrlw l&?‘ (l\l/gp hydrozy -

ethyl - 4 - piperazyl) - benzimidazole.

ragyl Fﬂp
éeg?? gqy E methoxy - phenyl) - 6 - bcuznmdazolyl] 6 (1 -8 - diethy] -
ammoethylammo 4 piperazyl) - benzimidazole.

29. A compound asclaimed in claim 1 and described in any one of thée Examplés
herein, other ‘than the compounds claimed in claims 9 to 28.

30. A pharmaceuucal preparatron compnsmg a compouhd 'as clanned in any one

-of claims 1to- 29 in admixture ‘or con;unctnon with a pharmaceutrcally smtable carrier.

45

50

- tive of such an acid, or thh an aldehyde of the general formula ™

" 31. A preparation as claimed in claim 30 which contains. from 0 5% to 50% _by
welght of a compound .as-claimed in any one of claims 1 to'29."

32! ~A-process for the manufacture of a compound as clauned m cla1m 1 or claim 2
wherein

a) an a-phenylenedlamme denvatwe of the general formula: II

R,—Ar—COOH
(III)
in which R, and Ar have the ‘meanings given above, or with a reacuve functxonal deriva-

R,—Ar—CHO

o - av)
in which R, and Ar have the mcamngs given above, with the: addmon of an oxidizing
agent, if necessary, or .. S

b) an o-phenylenedmmme denvanve of the formula V

/J,MJO\/”\J’ ~Fe
g O

18

. 30l N Which
he2heani [agg -gneﬂaay aimme) é sbdaﬂﬁiahzam]eratr@r_ civbdrhbzp- car boxyl i c |

.35

45

50

 mamyn



in which [err] and Ar have the neanings given above, or with a reactive
functional deriv- 5 ative of such an acid, or with an al dehyde of

‘the {orid=add 5 H—whieh—etrr+—and—Ar—
have 't he neani ngs gi ven above, with the addrtron of an oxidi zi ng

agent, if necessary, or : c) a conmpound of the general '
formula VIII 10 10

in which [err] represents a hal ogen atomor an etherified hydroxyl group,

and [err] Ar &hd [erre] ha'd86R8 neani ngs given above..

reacted with a PlRSHER, Qf?dﬂfha;me In@arnﬂkg Fven above, is reacted either with avmibgﬂ'hé err] has ‘
t he nmeani ng gi vegi qiéfgeneﬁrfonnula d) a conpound of the- generw

formula I, in which [err] represents-a haloen g”om or 15 L ' z
et her|f|ed hydroxyl group, is react ed Wit n| a or a primary or T :
secondary. ali- - phat i a"mﬁem _ ' e) a corrpound

of thHe general formula I, in which [err] represents a nitro group, is
reduced, or 2{ which R, andArlfayetaem tbeCtWew%en@Fta'Pﬂfﬂmonﬂlda"t i ng

whi ch [err]5reprEI%P&SECh&Ha%H’e‘Y“"g‘FG‘Gﬂ‘YdCI%‘heW“hV treated with’an

et her-di ssoci ati ng agent, or . g—)yoa corrpound of the general

formula I, in which [err] represeﬂt—e#a- dlcal ' S
catal yti cal | y hydrog‘enat ed;, and, i f desi rﬁ asi c corrpound obt al ned S

ted I ti
converte l\zéﬁ nam? Ar ha S a §§ nmpﬁg at%en aS ovae.,S hﬁr}heaadg.gnx:? %g]fo Q)gi!dﬁﬁ
¥

tol erabl e_aci d. ecessary, o l'arm

conduct ed substan%en onaﬁurde;smégda&dfbrmunwll 25 . - . one of the

Exanpl es. _ P & ABEL & | MRAY,

Chartered Patent Agents - P c\”- Rz o Quality

House, Qualjgy Court, . &—lf—‘(,,:o/ - Chancery Yane, ,
London, W.UC. 2. ' Printed fr- Her KM) esty's Stationery Ofice by

the Courier Press$, wh@A Bals@is aHaRgen htbf or an etherified hydroxyl grofip) Bdd BN Afanhy t he : -
Patent Office, 2R, Souttrcmphiog @mnfhhv@gsxeactedmdﬂm pitagin® of the fommulhi ch = -

copi es may be obt ai ned. —
W\_y—'ﬁ '

in which R, has the meaning given above, or
15 d) a compound of the general formula I, in which R, represents a halogen atom or. 15
an etherified hydroxyl group, is reacted w1th ammonia or a pnmary or secondary ali-
phatic amine, or
e) a compound of the general formula I, in which R, represents a nitro group, is
_ reduced; or _
20 f) a compound of the general formula I, in which R, represents an ether group, is 20
treated with an ether-dissociating agent, or
g) a compound of the genera] formula I, in which R, represents a benzyl radical,
is catalytically hydrogenated, and, if desired, a basic compound obtained is converted
inte a salt by reaction with a physmlogmally tolcrable acid.
25. 33. A process as claimed in claim 32 conducted substantially as described: in any 25

one of the Examples.
ABEL & IMRAY,
 Chartered Patent Agents,
Quality House, Quality Court,
Chanc'ery Lane, London, W.C.2.

Printed for Her Ma;esty’s Stationery Oﬂice by the Courier Press, Leamington Spa, 1970
Published by the Patent Office, 25 Southampton Buildings, London, W.C.2, from which
copies may be obtaxned_ )
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