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(71) We, JANSSEN PHARMACEUTICA N.V., a Belgian Body Corporate,
of, Turnhoutsebaan 30, Beerse, Belgium, do hereby declare the invention, for which
we pray that a patent may be granted to us, and the method by which it is to be
performed, to be particularly described in and by the following statement:—

5 The present invention relates to certain novel 1-(benzazolyalkyl)piperidine 5
derivatives which are useful as antiemetic agents.

Certain benzazolylalkyl and indolylalkyl substituted piperidine derivatives and a
number of aminoalkyl substituted benzazoles are known some of which have pharma-
cologtcal e.g. antidepressant, anticonvulsant, antihistaminic or anti spasmogenic

10 activities.

The compounds of the present invention differ from these known compounds by
the nature of respectively the benzazole and/or substituted piperidine moiety within
their structure.

A number of the aforementioned prior art compounds are described in the

15 following references: 15
1 Int. Pharmacopsychiat 1968 (1), p. 214;

10

C.A, 64,2093 b (1966);
C.A, 72, 111466 (1970);
C.A, 81,120632 b (1974);
; 20 French Patent No. 2,042,321; and 20
Belgian Patent No. 753,472.
The 1- (bmzazolylalkyl)plpendme derivatives of this invention may structurally
be represented by the following formula:
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C A, 72, 111466 (1970); C A, 81, 120632 b (1974); 20 French

Pat ent No. 2,042, 321; and 20
Bel gi an Pat ent No.—753;472—The—1- (benzazel yaHH)piperidi-ne- derivatives
of this invention may structurally be represented by the follow ng formula:
[err] 2 1,542,514

2 d the pharnmaceutically acceptable acid addition salts theroef wherein:
[ef 3 /and [err] are each independently a hydrogen atom a |ower al kyl or a
triflgoro- methyl group; Bis a1b§4¥ 4ent radi cal of the fornulag[err] -N=N-

or - , yl car bonyl
or | ower ‘ghtg@ﬂ Kiw¢a¢detm sgley dheraef whegrinat t ached to t he benzene
nucl eus by ?'Bzﬂc (fideRepqepyy 3 bydepeqmAtomy, g dower 41k piot triffugrest hy | group 10

mand n are @aEkbicikni AAQUEHtheQbrmllaOr 2; and
10 the radical is a) a radr cal having the forrrula Eerr_] wherein [err] is a

hydr ogen atomor a lo al kyl gﬁloup and“[err] [err] are each
i ndependently a h ﬁ n or _hadjogen ato | owe, Kyl or triflaarenet hyl
group; b) a radical having the fornul a: Y[e r] 20 wherein [err] .are

each indeperdant! & ANWEHOYIRer@h INS! DURMogal M, @ WV akyldloyd 20 or ¢
trifl uororﬂtyhga-bo mupwﬂYalkesylagm@ md the divaleqe idicab isaathiyteld agade at om a |

al kyl or by the ~and the dotted line indicates that, the
doub}e %&%’\%" {Pon atons of the piperidine nucleus is
optlonal prqw an S atom then there is a si ntﬂe bond
bet ween the 3 and 4 carbon atom; 25 of the piperidine nucleus, and
then Mis a hydrogen atom _{\A 25 ¢) a radical having

the formula: [err] [err] U/
is
a) a radical having the formula:

(o]
! N-R"
-N _J
N
15 @ 15 *
R 4

R R $

wherein R* is a hydrogen atom or a lower alkyl group; and R®% and R* are each
independently a hydrogen or halogen atom, a lower alkyl or mﬂuoromethyl group;
b) a radical having the formula:

Y
]

- M7 Nem

20 wherein R’ and R® are each independently a hydrogen or halogen atom, a lower alkyl 20 }
or trifiuoromethyl group; Y is an O or S atom; M is a hydrogen atom, a lower alkyl .
or lower alkylcarbonyl group; and the dotted line indicates that the double bond
between the 3 and 4 carbon atoms of the piperidine nucleus is optional, provided that
when Y is an S atom, then there is a single bond between the 3 and 4 carbon atoms

25 of the piperidine nucleus, and then M is a hydrogen atom; 25

¢) a radical having the formula:

" H S-(lower alkyl)
=N |
2N



3 1, 542, 514

3 wherein [err] and [err] are each independently a hydrogen or hal ogen
atom—a kKyT—0 i SiSi@msiii~d Y H-otH—ara—d a—radicalhaving. t he
formula: [err] 5 wherein [err] is a hydrogen or hal ogen atom a | ower

al kyl or trifluoromethyl group, 5 and [err] is a hydrogen or hal ogen _
atom By the term"lower alkyl"” as used herein is neant a straight or -
branched chain group having from1l to 5 carbon atons, such as, nethyl, P
ethyl, propyly 1-net hyl et hyl, butyl or ‘?&ts\“; by the term "Il ower al ken,y
as used her et-a— i . i
radi cal having fr in R) agl Rarb each indepemiently actiydragen odl halagratbm, a 1dsbr elkfieny|
2-propenyl , 2-but &hfue ralfh TPl ';\Srf 2-pentenyl; and by the term"halo" is
meant hatogens of at ofi triat opPshefomply, " 157 i ‘e, fluoro, chloro, brono,
and i odo. Conpounds of forrmula (1-a) whi chogﬁy be represented by the
formula: [err] 15 wherein [err],. d
15 are as-previously defined and [err]
an -NH-C(S)- radical, may be conveniently (preyared by reacting an
appropriate reactive ester of formula (11 rl%i n X is an appropriate
reactive ester function derived fromtheR20 R"" correspondi ng al cohol,
such as, hal g, net %ameiulfonyl or 4-met hyl benzenesul f onyl 20 with an
B

defined for B, but other than

appropriate pi per df5ra bydragenaorhaloges digm, 2 lowar| afkyl\pretridnamomethyl greups | gr oup
is as above defi ng"_. ﬁf%ﬁ :&5?-‘32§°'J‘s;_dmmfi9rn@gp;@&igap&d?%muicﬁﬂnreacti on
is preferably car growpchading froo 1ad 5 ajHnQs uéh as,Jiedl, @A prof Q1 uRetylehllICh as, a

| ower al kanq), e.pptylpetPeririoby thettérmntdwer plkeappldie lused drerei Ui aveant ighd
1 542 514 (H) ranched chain alkenyl radical havingpflx’fompgji to 5u§ar 2 E ot

¥ X g ! { £l 25, ear bon
LS e ot T S, s ) zt*a?q@?éﬁé,; = R

1
4- met hyl - 2- pent anoneCongounds feformuB. (¥-a) Whidh SiyObecreyeserdd '

e forcMDI set hane;

N, N- di net hyl formam de, or nitrobenzene. The addition of an appropriate

base, such as, an alkali netal or earth allg3 netal carbonate or hydrogen

carbonate, may be utilized 5 /,'\tz?ﬁickégg the aCtid |iberated during the
i ro

course of the reaction. A smallRa m Wawi ate netal iodide,
e.g. sodium or potassiumi odide, be added as a e&action pronotor,

especially when the reactive es f formula (11) is a chloride. Elevated
tenperatures may be used to enhagnCepthe rate of the reaction and,
preferably, (1-a)

15 wherein R’, R%, R?, m, n and 15

A
—/

are as previously defined and B is as defined for B, but other than an —NH. —
radical, may be coqvenicr!tly prepared by reacting an appropriate reactiv:Ssgesr) of
formula (II) wherein X is an appropriate reactive ester function derived from the
20 corresponding a!cohol,. such as, halo, methanesulfonyl or 4-methylbenzenesulfonyl 20
with an appropriate piperidine derivative of formula (III) wherein the

Y
A A
—/

group is as above defined.
3
B(\N-(Cﬂ,_)m-CH-(CHZ)n-X + HN/\A —- (1-a)
oY (111)
(11)
25 The foregoing condensation reaction is pl;cfcrably carried out in an appropria'te. 25

organic solvent, such as, a lower alkanol, e.g. methanol, ethanol, propanol, or butanol;



the reaction is carried out at the reflux tenperature of the reaction

m xture. In this 10 and follow ng procedures, the reaction products
—- 10 i f necessary—further—

t he application of known techni ques. Conpounds of forrmula (I) which may be

represented by the fornula: [err] wherein [err], m n, [err] are are as

prew: ously defined may al so be prepared starting fromthe correspondi ng

co nds of formula (IV) [err] wherein P is an appropriate protecting
group, by the renoval of the prot elctigg group 20 according to known
conve P?]q ch L ot ect] aTs R aTaalNTat~ are,

anong ot her an nfomaﬁdhyaiokaﬁoﬂxg(g:mydnqmﬁbeﬂmmyldmmuli ¢,, or nethane-

sul fonyl and¢g meethyl-2ipantanene;s arh sthery asemwémv» ¥-ouisghane; (MN-or nul a: [err]
wherei n [ er f" gl E{ar?, &T‘Qﬁéﬁl’d Eﬂﬁg ED? l‘lﬁlgﬁably a bower
al kyl group wp, ngeac.dweme'l dhﬁngﬂh@ oafsa the Fea aioqmofa | ower al kyl
or phenyl graguppropriate metal iodide, e.g. sodibm \bb otadsinm ipdide] my rbﬂgd@dmup is a |l ower

al kyl oxycar premmﬁpqc zl@nélseu ¢St°be f?EM*mh’é)s group At may
easily be r o,‘lﬂg’ﬂ @%% “’éo@fjhew o mH%: ¥eting group.is
a subgoi t ut ro&&@éépthéfmhﬁn%&a ru,@g Qfe &tm ){d subj esting the

appropri atexﬁm:esaryednmerepu ified) byt the amplichtibny afrlm wistechniqghe carryi ng out the 30
acid hydrol ysi Wvu?‘bﬁb%mﬂhél)sﬂb@tmﬁyl#é@w#érwIthengwb from(lV) a w de
vari ety 30 of protonic acids nmay be enpl oyed including mneral acids,

such as, hydrochloric, hydrawrom c, sulkfuric, nitric and phosphoric aci d,

and organi ¢ acids such as, etic or ﬁropanm c/a-s4 ds. Furthernore the
reaction may be carried | -écxr'ﬂa{:ﬂ'bfﬂliﬁ ani c soI vents as
commonl y enpl oyed in such pe of hydrolytic act i ons, e.g.,
met hanol , et hanol or 2-pro ne.

35 5 1,542,514

5 Conpounds within the sco‘be oF formula (1) which may be represented by the
formula: [err] wherein [err], m n“jbgrr] and 5

[err] 5 are as previously

def i ned andhertie RYRE mgR°a(0) -, - NH--C(S)- and -N=CH, nay be prepared by
subj ecting an appropriate benzenedt!a'n\ne of formula (V) to ring closure.
with gs appropriate cyclizing agen Me nature of which depends & the’
nature of [err] in the desired prod . [err]

are as previously defined may also be prepared starting from the corresponding com-
pounds of formula (IV)

g R~
P-N -(CH,) -CH-(CH,) -N A
n v
7\
Rl RZ
(1v)
wherein P is an appropriate protecting group, by the removal of the protecting group
20 according to known conventional procedures. Examples of such protecting groups 20
are, among others, lower alkyloxycarbonyl, 4-methylbenzenesulfonyl, or methane- v
sulfonyl and, preferably a substituted ethenyl group of the formula:
R¥?—CH=C—
Rlll

wherein R and R?? are different groups. R'! is preferably a lower alkyl group and

25 R*2 js preferably a hydrogen atom, a lower alkyl or pheny! group. 25
When the protecting group is a lower alkyloxycarbonyl, 4-methylbenzenesulfonyl
or methanesulfonyl group, it may easily be removed by alkaline hydrolysis, and when
the protecting group is a substituted ethenyl group it is conveniently eliminated by
subjecting the appropriate intermediate (IV) to acid hydrolysis. In carrying out the

30 acid hydrolysis to remove the substituted ethenyl group from (IV) a wide variety 30
of protonic acids may be employed including mineral acids, such as, hydrochloric,
hydrobromic, sulfuric, nitric and phosphoric acid, and organic acids such as, acetic
or propanoic acids. Furthermore the reaction may be carried out in a reaction
inert organic solvents as commonly employed in such a type of hydrolytic reactions,

35 e.g., methanol, ethanol or 2-propanone. 35



The foregoing cyclization reaction my be perfornmed by known procedures of
preparing 1H - benzi m dazoles, 1,3 - dihydro - 2H - benzim dazol - 2 -

ones, and 1,3 - dihydro - 2H—-beﬂzhn—dmt—ﬁ--—-t-h+m1es—st—aﬁ-iﬁg—tfomﬁ- -
- benzenedi am nes. Suitable cyclizing agents which nmay advant ageously be

enpl oyed to prepare com 15 pounds (l-c) wherein [err] is --NH-C(O) -
i ncl ude urea, carbonyl dichloride and 15 al kali nmetal isocyanat < )
and the cyclisation reaction may be carried out by generally known ee)

t echni ques. Fo 5
desired conpo 2
reactants toget her in Qmeouad;svathmethoﬁcomgf fsmiu!aem whid® may be representemhgmhe[ err|

the cyclizing agent the

exanpl e, when urea is usgd,

in the desired conﬁﬂﬂﬁhs (I-c) is -NH-C(S)-, cyclizing agents 20
such as, cCarbon disulfide, thiourea, carbonot 'oic di chl ori de and anmoni um
thi o- cyanate may be used and whe err] is® mc acid or an
appropriate tri- (alkyloxy) neth quyn -JSGQCB )aﬁ%§RM| zi ng agent. 25

In a mnner_simlar to that descry hef &Above ¢ ﬁpdunds of the fornul a
l-a 25 25 nmay be prepared:

25 [err] wherein [err], m n, [et d Y are as previously defined, by
cyclizing an appropriate benzeneli anmRie of formula (VI) with an appropriate
cyclizimg agent. 6 (1-c) 1,542,514

6 [err] In carryin out t |s cyglization reaction the sane cyclizing agents
descri bed herebefo “VBF bﬁéﬁﬂfation of conpounds (1-C) starting form
(V) may be used, nore speC|f|caIIy for th eparation of conpounds (I-c)
wherein [err]3is 5 -NH-C(O -

5 1n a simlar manner conpounds of the forrrula [err wherein [err], mand

n are as previousl § )gléHfl’FFé{ﬂ“s‘Ya "E an @de--butNﬂ-@S?)—bcﬂ'ﬁ S may
be prepared starti igms o9 b L kil Pé;:@ ‘.‘L’Q :‘f“afh)g
formula (M 1) by Cy@bﬂdwngexb m&ﬂm %T\m“je

reaction 10 step with an approprlate cyc |2|ng agent as descrlbed

her ei nabove for the preparation of resaectlvely 1,3 - daghydro - 1H

benzi m dazol - 2 - ones,, d 1,& i ro I—I—/E)Y-:'nm m:lmgol - 2 - thiones.
= AT r

[err] 15 Conpo@l avl — (1)

15 [err] wherl®in [err], nd [err] are as preV| ously defined. [err] i1e
a lower alkyl or |ower al ar bonyl ?roup may be prepared by respectively
N-al kyl ating or ! X2 )

The foregoing cyclization reaction may be performed by known procedures of
preparing 1H - benzimidazoles, 1,3 - dihydro - 2H - benzimidazol - 2 - ones, and
1,3 - dihydro - 2H - benzimidazol - 2 - thiones starting from 1,2 - benzenediamines.
Suitable cyclizing agents which may advantageously be employed to prepare com-
15 pounds (I-c) wherein B? is —NH—C(0)—, include urea, carbonyl dichloride and 15
alkali metal isocyanates, and the cyclisation reaction may be carried out by generally
known techniques. For example, when urea is used as the cyclizing agent the desired
compounds may easily be obtained by stirring and heating the reactants together in
the absence of any solvent.
20 Whea B? in the desired compounds (I-c) is —NH—C(S)—, cyclizing agents 20
such as, carbon disulfide, thiourea, carbonothioic dichloride and ammonium thio-
te may be used and when B? is —N =CH~-, formic acid or an appropriate tri-
(alkyloxy)methane may be used as a cyclizing agent.
In a manner similar to that described hereabove compounds of the formula I-a
25 may be prepared: 25

-

3

A 1 < >:H N
N-(CH,)_-CH-(CH,) -N .
\

n‘— R2

R? RS

(1-4)

wherein R', R?, R’ R’, R%, m, n, B! and Y are as previously defined, by cyclizing'
an appropriate benzenediamine of formula (VI) with an appropriate cyclizing agent.



7 1,542,514

7 N-acylating the correspondi ng unsubsti tut ed conpound with an appropriate
ng-agent—by known techmgues: The N-al kyl ati on may
e.g. be carrr ed out by the reaction of the unsubstituted conpound with an

appropriate reactive ester derived froman appropriate |ower al kanol, e.g.,
a gal.é-l ower al kane, or a lower alkyl 5 met hanesul f onate or
4- yl benzenesul fonate under simlar conditions as described 5

her ei above for the preparation gf42fsbe conpound (1-a) starting fgom (I1)
and (TTT) . TNE acyratrron Yy OE TarTied out Py Teact T g tireorsubst i t ut ed

conpound with anhydrl or acy@hde derived fromthe appropriate | ower

al kyl car boxyl B ac-l(dHZpI-IcHMmgz)S-tmn rd N-acyl atqydgatpnocedures 10

When [err] in conbdunds (12}) NNH- - ﬂﬁ) e B 'ﬂproprrate‘t’o start
10 from an apgropyiate conpound of for ?err] which is then

N-al kyl at ed, Q=N acyl ated as descri be eabove whereafter the
substituted gtheng? protecting group i i mnated by acid hydrolw s. 15
Those conpounds of fornul F\S{(/k-f) whergn [ghr] is -N(L)--C(O -, wherein

15 Lis a lower alkyl or r al kyl carbonyl radical identical vvith [err],
may be prepared startl ng from an approprlate corrpound of forrrula (I-e)

wherein Y | Iﬂm u@r% i ghediazol e gr oups
t her eof |nm Ja\%’?ﬁ’dﬁ mn ued, orr] may be
prepay ed sL.amt[ ondr ng caonpoun rmula (I1-d) ssherein Y

is S (I-d- I)Inmm&midngtlcahpmmffth&fhmdaatter accordi ng to standard
S-al kyl ating procedures, e.g., by the reaction of (I-d-1) with an
appropri ate hal o-1 oweryal kane og3wi th an appro riate di-I| ower

al kyl )sul fate. 25 “ The gtarting | s used in the foregoing
preparations nmay beH bt 'rﬁﬁﬂz)aycﬁ‘rec"z%"i O|? procedures Reacti ve
esters of forrmula (I1 ich may be represen ytheforrrula [err] 8
1,542,514 wherein [err], m n /[e 1] and X are as previously
defined may be prepa ?s fol l ows: An approp ely substituted

2-chl oroni trobenzen®' of Rformula (VII1) is reaétek®ith an appropriate

am noal kanol (IX) by refl uxi ng(} he reactants together in an

wherein R!, R%, R%, R’, R®, m and n are as previously defined and the two Y groups
are both O or both S may "be prepared starting from the corresponding intermediates

10 of formula (VII) by cyclizing both benzenediamine groups in (VII) in one reaction 10
step with an appropriate cyclizing agent as descn'bed hereinabove for the preparation
of respectively 1,3 - dihydro - 1H - benzimidazol - 2 - ones and 1,3 - dihydro - 1H-
benzimidazol - 2 - thiones.

3

*lt cyclization
H,N NH'(CHZ) -CH-(CHZ) -N —_— (1)
2 m n NH NH,

R! RZ
(vi1) R" R° :
15 Compounds having the formula: 15
| 3
(\N-(cnz)m-én-(cnz)n-z\r H,ﬁ\
7\
al  »? )8

(1-£)

wherein R!, R?%, R, R’, R%, m, n and B! are as previously defined. M! is a lower
alkyl or lovwer alkylcarbonyl group may be prepared by respectively N-alkylating or



5 appropriate reaction-inert solvent such as, a |l ower al kanol, eg.

et hanol , 2-propanol 5 or butanol, whereupon a

[ (2- ni t rophenyl )amrelatkanot—of— Formuta—(9—t+s—obtatrretd—whtreh—n—tura—i s
subjected to a nitro-to-am ne reduction, e.g. by catalytic hydro- genation
usi ng a Raney-nickel catalyst. The [(2-am nophenyl)am nol al kanol of formruika
(XI') so-obtained is then reacted with an appropriate cyclizing agent gs,4
descri bed hereinbefore for the preparation of the conpounds (Il-c) stantirg

from(Vv), 10 7and the al cohol (XIl) so-optgisped is subsequently convert gd
into the desr%%%—%%—ﬁ-ha)—b}ﬁhe—ape%ﬁ-reﬁ—e#—Mﬁ——

t echni ques. Hal i dey-mlmgdwm paund ish vtemropm l(“)ﬂ I ) Wt h

an appropriate hal o }w?uoe m
chl ori de, ~phosphor riate low uQﬁdl 8 l‘e?l ﬂﬁ‘l or
5

phosphoryl chbori dmthiﬁleﬁmonidaen rmﬁﬁwmﬁfafm uhﬁerrsﬁmnﬂconadmde; destritied
preferably deri vedmmm theopreparspiond muedr (I starting fromi (4D abg (HRe

repl acenent of tha carried b" ¢ "\%‘d B‘?“Igdgﬁh as
met hane- su‘lfonateﬁ,“ m&ﬁmvm‘? on 'é”"‘ge‘"'%' P%

reaction of tte al cohWhenB i nﬂ:rlcoa:p@.rnmp(n-ratxe—m}t-f-omol— haislaﬂﬁo;ﬁueho start 10

met hanesul f onyl chFfromiagieppeontiateicompeung pf-formpla: benzenesul fonyl chlori de
respectj vely. 20 The

f oregoi ng reactions are rmre cl ea?l y ill ust;i’ated in the fal Iovvr ng schematic
representation. [err] gl2 @y _._ c! - HO 1,542,514
9 Internedi ates of forrrula () )yﬂ'b |(ep¢es nt he forrrula
[err] wherein [err], m n an X&fs previ ously de I ne

-S--C(O -, --O-C(O)--, -N==M, XA, or -N([err])-C(O ere|n [err] S
ab | ower al kyl, |ower algenyk2or |ower alkyl carbo group may al so
conveniently be 5 prepared by the introduction of thegweagtive ester

side chain into a starting material of thel\;grrrula [err] foll ow ng
procedures known in the art. For exanple, one'may first introduce a 10

hydr oxyal kyl chain I t a kanol
of 10 forwlﬂfzmy&%}m o %}% hﬁﬁ" g%ﬁ;&fj g@%’?ﬁfﬁ%o
obtai n an al déhol of t)rohe Gu-p-N()E)—\rMQ)h-,IVB\erem 15
subsequent | y converlt ’éﬁ elkrd wéoaeulwa ’fﬂ r Plﬁpmd
conventional proce % ﬁﬁ ‘%?ﬁj‘;% m]n EEE%} ating,

hal oal kanol (XIV) a erivati ve thereof may
15 . also be used in mhlch case the correspondlng et her derivative of
(XV) is obtained, 15 the ether functigen of which is split open by acid
hydrolysis, e.g., by sti rrllafﬁ\Nar(rg heat(l:I ng_t he \E_ryi” Foemrsty n dil ut ed

hydr ochl ori ¢ aci d. é i' Hy)pm-CH-(CH,) - ~Cay
1 2 Zz
rR! R
R” =8

(1-g)

may be prepared starting from a corresponding compound of formula (I-d) wherein
Y is S, (I-d-1), by S-alkylation of the latter according to standard S-alkylating
proccduns, e.g8., by the reaction of (I-d-1) with an appropriate halo-lower alkane
or with an appropriate di-lower alkyl)sulfate.
25 The starting materials used in the foregoing preparations may be obtained by the 25
following procedures.
Reactive esters of formula (II) which may be represented by the formula:

R3
2 \

]
N-(CH,)_-CH-(CH,) -X

R} R?
(I1-a)



When the reactive ester (Il-b) is a halide, (I1-b-1), it may alternatively
be prepared by the reaction of (XIIl) with an equivalent of an appropriate

-n—t he-presence of —an—appropriate-strong base

such as, sodium 20 rret hanol ate, or followi ng a Mackosza procedure

usi aqueous al kali and a quater- nary amoni um catal yst, e.g.,

N, @ri et hyl benzenenet hanam ni um chl ori de. The foregoi ng procedure may be
il rated as follows. [err] 10

1, 542, 514 ,542,514 10 [err]’ wherel n [f:rr] m n
and - ' Fr--0-ch t he
reactive esm,lrms!!‘,dB’ (R‘pamnnslﬂftagdd( er:a# Pwnglslmfélpd aRy bé plftmrqchﬂsa (XVI1)

5 [err] whdlers; tecti o) reyi ously defined,
and t her eafwt,tgrmeflfp hﬁﬁsgé'ﬁd m dr}gm%,ﬁt, 8 QRt ai ned Xl X)
accorsli ng lappeptiate reactualifientSsolvent aﬁcars ehﬂkaﬂolnabceﬂanolTnﬁropaﬂdlroductsl on of

t he react i webetanok whertupen 1(5(2-mtf°Ph@M1a4mnq}ﬁ tl@f [.fmmﬁlen(?ﬁe@k qbvinP‘bvm ng simlar

procedur es %Etghg‘ﬁum ﬁ‘"‘ a?’ H\f—h‘fj;a mo tion “of ~said
chain intog gg id t|lgularlya .
hydr exyal kwmﬂimmex relfor the prbardtion mdiu eaﬁfhmﬁgfrhem;;droxyb group of
t he t hus olsndiihealdohioh (X hsockibesined (sx\ehmp?!ﬂy conpegted) intot theldésimdreagtivecact i ve est er

to olsti(H-a)ky she appjjcation,pf kpown lid X X-a) th
ﬁ;f)luge gSOh,lﬁ&MEEmw 'm%?eﬂe%&gghﬂ,y cao" ﬁgasgaﬁagp%?x&vlel)(wma‘)an ©

appr opri at ehleridaab &'ﬁd‘lﬁcntabﬂ}ﬁld I’bhbsb&nﬂ)l‘c!ilbzﬁi&lm @dpive’ est@ one 1Subj ect to

al kal i ne hygamniodids, it is efa!thI ﬂdermtbm'ﬁbs!’ml fonyl or
4- et hyl be d‘N’- oli nt r oduce

FW
respectlvelafmf'fn“%%ﬁ;ﬁ%lgzmd Tairie 1% it umesﬁm R oaeee,

undeR0 nonhybetzedesalforyl dhlaridh respeticely. uSi Ng f or exarrp e an appropr| ate et al base
20 such Jde faegding mattipnlr drel @ors clegti] illustrared tith hadbllewing isehematicappr opri at e
aprotic ord%ﬂﬁ’ﬁ‘“““?O sol vent such as, NN-di et hyl f or mam de

NN- di et hyl acet am de or hexanet hyl - phosphorl c triamde. 11

1,542,514 O,N Cl 11 The. foregoing
reactions are e clearl trate follow ng schematic
representati err] the}}rlzg é?lé %h %d*%tadrlg as previ oushy y defined and
[err] is al RZI kyl or | ower al lﬁgxl group, said | ower al kenyl having

i ts unsaturarfonr&t the [err]

(vi)

r3
O,N 1\:}4-(6:42)”“-&:1-1-(cx-x2 ),-OH
Hz/RaNi
r! g2
(X)
Rr3 ,

H.N NH-(CH ('JH-(CHZ)n-OH

Z)m-

ring closure

(x1)

rR3

i f t
B N»(CHz)m-CH-(CHz)n—OH reactive ester forma xon (II a)

(x1)



may be prepared as follows. An appropriate intermediate of fornula (I11-c),
wherein mand n are each 1, 10 (I'1-c-2), is treated wth sodium netal
i n absol ute et hanol i t i
formed. The latter is subsequently reacted with an appropriate reactive
ester [err] (XXI), wherein L2 and X are as previously defined, e.g., by
refluxing the reactants together in an appropriate organic sol vent such
2- propanone, wher eby the desired internediate (11-d) is obtained. 12
1,542,514 9 542514 12 [err] The corrpounds of

formila (1V) ~tee | PRt bY B fomula,

(1-b), are general I y B’@%t“&f ﬁfe(?"ml‘ é"bcyh-éewssa
internediate of formula (XIX) with an approprlate internedi ate of formula
(rrr)y 5 >~ under simlar conditions to thosp descri bed herei nabove for
the preparation of the 5 conpound: ’t“ I&g_lf m(ll) and (111).
[err] The internedi ates of formnula % has the
formul a -
10 [err] and which are indicated as b) may be prepared by the
condensation of an appropriate reactyvelegter of formula (XIX) with an
appropriate N- (2 - nitrophenyl) - B - pf‘perlgl nag1 ne of fornmula (XXI1I),
foll oned by 15 the reduction of the nitr up of the so- obt ai ned

(XXI11) accordingt st gnd 15 rotoa uc 9 ures,
e.g., by the react .35’:%«(% g{l) i a"g L g ?’fﬂggg Eil_ég Ior by
catal ytic hyds ogena&wesmym_(}wheam,ﬁs‘mmrq kyRdIbAPPErEIRr ﬂsoC&m sy uch asg,
Raney- ni ckel and C)m,*dpnrzdaby tn imfoddclien efabatedatingestee sidecheid iimoria nartnpOdatdialwi t h an

eln [er r]n

appropriate cyclizihfe®g8#t as described hereinabove. 20 The
foregoing reactions are illustrated in the follow ng schematic
representation. 20 13 AN 1,542,514
13 [err] The starting materials of forrmul® (MWl 1) herein nay be prepared
foll owing the procedures outlined in Unit t ates Patent No. 3,910, 930.
The internediates of formula (V) are obta by the condensation of an 5
appropriate reactive ester of formula ( '%h an appropriate piperidine

R R :

(x1r)

following procedures known in the art. For example, one may first introduce a
10 hydroxyalkyl chain by N-alkylating (XIII) with an appropriate haloalkanol of 10
formula (XIV) following common N-alkylating procedure to obtain an alcohol of
formula (XV), the hydroxyl group of which is subsequently converted into a reactive
ester group according to conventicnal procedures as previously described. In place
of the haloalkanol (XIV) a tetrahydro-2H-pyran-2-yl ether derivative thereof may
15 also be used in which case the corresponding ether derivative of (XV) is obtained, 15
the ether function of which is split open by acid hydrolysis, e.g., by stirring and
heating the ether compound in diluted hydrochloric acid.
When the reactive ester (II-b) is a halide, (II-b-1), it may alternatively be
prepared by the reaction of (XIII) with an equivalent of an appropriate dihalo-
20 alkane (XVI), in the presence of an appropriate strong base such as, sodium 20
methanolate, or following a Mackosza procedure using aqueous alkali and a quater-
nary ammonium catalyst, e.g., N,N,N-triethylbenzenemethanaminium chloride.
The foregoing procedure may be illustrated as follows.

r3

. I N-alkylation
(xXm1) + halo-(CHz)m-CH-(CHZ)n-OH

v

(X1v)

3
R
/\ . .
BS N-(CHz)m-EH-(CHZ)n-OH reactive ester formanon_> (11-b)

(xv)



derivative of formula (I11), followed by the reduction of the nitro group
of the thus obtained internediate (XXVI) to an am no group according to
standard nitro-to- am ne reduction procedures: 4 - :

1,542,514
@err] The reactive esters of fornmula (XXV), used as starting

tals herein are easily prepared starting froman al cohol of formula
(X) by the conversion of the hydroxyl function thereof into a reactive
ester gfgoup follow ng standard pr qggfjﬂges as 5 previ ously dﬁoscri bed
her ei i - The
intermedi ates of fornula (VI) are génerally prepared by the condensation of
an appropriate iye ef~0f f_g n 1) with amaappropriate
N-(2-nitro- pheglg'ﬁ& 4¥pi g‘% Kﬁﬁ m nén{#f“az?n()'#“rr%l a (XAt )r—amd» subsequent
reduction of the nitro group of the thus obtained (XXVIl) to an am ne group
follow ng standard nitro-tgg3 10 am ne reduction procedures as

: S;I ! 10 It is to-be-noted

that when the nRtr g ¥ (E2)ath® is acconplished by catal ytic
hydr ogenati on u pal | adi um on-charcoal catal yst dehal ogenation in com
pounds wherein & tic hal ogen substituents are present may occur. [err]
15 The/intepnedi ates of fornmula (VIlI) may simlarly be prepargd by
t he conden- Ri5 &tion of a reactive ester of formula (XXV) with a
pi peridine derivative of furbatl)a (XXI1) followed by the reduction of both
nitro groups in the thus obtained (XXVIIl) according to standard procedures
as previously Inefiediatesod the formilb:
1,542,514 15 [err] 5 and
met hods of preparing the samegmy respeciively be found in the follow ng
5 references: a) United Stated! Patent l\ﬁ 3,238,216 b) United States Patent
No. 3,161, 645; Bel gi an Pat &y" N -(@350, 408-(CH,Unixt ed States Patent No.
3,518, 276; and United States)Hgtent No. 3,575,990 10 Starting
materials of formula (I111) h are represented by the fornul as: 10
[err] may generally be prepagf®a starting froman appropriate
N- ( 2- ami nophenyl ) - 4- pi perigh nagfne of fornul a:

(11-¢)

wherein R!, R? R% m, n and X are as previously defined be prepared by introducing
5 the reactive ester side chain into a starting material of formula (XVII) 5

d=0

{xvI1) .

wherein P is an appropriate protecting group as previously defined, and thereafter
eliminating the protecting group of the so-obtained (XIX) according known
procedures as described hereinabove. The introduction of the reactive ester side

10 chain may be performed following similar procedures to those described hereabove 10
. for the introduction of said chain into starting materials of formula (XIII). More
particularly a hydroxyalkyl chain may be first introduced whereafter the hydroxyl
group of the thus obtained intermediate (XVIII) is converted into a reactive ester
group to obtain (XIX), or, when the reactive ester is a halide, (XIX-a) the halide

15 may be obtained directly by the reaction of (XVII) with an appropriate dihaloalkane. 15
When the protecting group P is one subject to alkaline hydrolysis e.g. a lower
alkyloxycarbonyl, methanesulfonyl or 4-methylbenzenesulfonyl group, the N-alkylation
reaction to introduce respectively the hydroxyalkyl or haloalkyl chain should be carried
out under nonhydrolytic conditions, using for example an appropriate metal base

20 such as, sodium hydride or sodium methanolate in an appropriate aprotic organic 20
solvent such as, N,N-dimethylformamide N,N-dimethylacetamide or hexamethyl-

phosphoric triamide.



16 1, 542, 514

16 0 [err] The startlng naterlals (III-d) are convenlently prepared by the
cycliza s . —_—
di sul fide and subsequent reanaI of the Iomer alkyloxycarbonyl group of the
so-obtai ned (XXX) by al kaline 5 hydr ol ysi s.

5 The starting materials (lI11-e) can be prepared by S-al kyl ating (XXX) asgz)
descri bed herei nabove followed by elimnation of the |ower alkyloxycarbon

group of the reg Itrng (XXXI) The N—(2 apn, p‘enyl) 4- pi peri di nam nes ogl
formul a (XXl X) m—a—herbe A R GO OHI Sy —b8
prepared foll owing the d@aqm egctd’esmlmmdearly illgrrated ibrehet @t!w@tgaach;smﬁat ent
No. 3,910,930 and BeF et ent No. 830, 403. The foregoi ng procedures are
illustratedin the follow ng schematic representation. [err] 17
1,542,514 17 BXXX) S—ah@&latron [err]

L o2 St ST o oL | ] ehyeihg gaca AR ok

procedures of preparing sinilar conpounds. 5 For exarrpl e, the
preferred starting magerials of formula (XVI1) wh Pis 5 an
appropriately substityted ethenyl group, (XVIil-a ortant nunber of
whi ch are known conpo ¥1)may be prepared foll owf*ng t & procedures
outlined in J. Chem $oc., 1960, p. 308 and p. 314. I\/br%(r‘),q{I |cuI arly such
conpounds are conveni ntIy prepared by the reaction of

appropriate ester of the formula (XXXI'1) wherein [err]"’ pot;"f‘gfﬁ“ﬁave t he
previously 10 indicated meaning3 with an appropriabe bepzen am ne of
formula (XXXI11). Sar,@ reactioniis preferably carrréd out. by rstr rr| ng}éand

refluxi ng the reac®aht sNtGdbdaeFHri¢Hah,-adior opri &+ dCHghn 1A ni c
sol vent with azeotr opr vvater renoval . Suitable re i on-inert organl c
solvents for this p Gpode i nclude, for exanple, a ic hydro- 15
carbons such as benzEme) zrret hyl benzene, and di net nzene.
15 [err] rR! R R
j/ (X1X-a) (X1x)
elimination of P
3 elimination of P
L : ¥
!
HN -(CH,) -CH-(CH,)_-halo (11-c)
r' R?
(ll-c-1)
Intermediates having the formula
o) 3
I 8
2 ,~C~
L°-N"Y 'N-CH,-CH-CH,-X
2 2
5 5
) ]

(11-4)

wherein R, R?, R® and X are as previously defined and L? is a lower alkyl or lower
alkenyl group, said lower alkenyl having its unsaturation at the 8, y or #-position,
may be prepared as follows.
An appropriate intermediate of formula (II-c), wherein m and # are each 1,
10 (11-c-2), is treated with sodium metal in absolute ethanol whereby a cyclic ether 10
of formula (XX) is formed. The latter is subsequently reacted with an appropriate
reactive ester L2X (XXI), wherein L2 and X are as previously defined, e.g., by
refluxing the reactants together in an appropriate organic solvent such as, 2-propanone,
whereby the desired intermediate (II-d) is obtained.



The internediates of formulas (V), (VI) and (VIl) are deened to be novel
and, as useful internediates in the preparation of the desired conpounds of
f or mul a—26 (t)—they—constitute an ad i i -
i nvention. 20 18 1,542,514
[ \The conpounds of this invention may be converted to their
=ﬂﬁerapeutically useful acid addition salts by treatment with an appropriate
acid, such as, an inorganic acid, such as hydrohalic acid, e.g.,
hydroapl oric, or hydrobrom c, sujdekigc acid, nitric acid, phospporic acid,
or af organm gracrd sgeiras aCetT T, propanote—hytH-oxy-aeete—2—5
hydroxypropaﬁoic 2 R” oxopropanoi c, propanedi @ic, buh@ag oic, (2 - 2 -

an

) n
but ene- dpgE N(EX. c1Rcn Rut enedi diac, 2 - \hydrm diojg 2,3 -
di hydr oxybN.agfedi ot ¢, 2 # hydioxy - L 2, 3> pR ] ylic, ®denzoic,
3 - phenyl d - propenoi c, afbﬂ%ﬁ

Fsi838hzeneaceti c, net hanesul foni c,
et hanesul f gat=d4, _benzenesul fonic, 4 - nmethyl- bezendéxul)f onic,
cyclohexannéqlkﬁnic, 2 - hydrozybenzoic, and 4 - amno - 2- 10 S~

hydr oxybenzoi ¢ agide.2Gonversely the salt formcan be converted by "treatment
with 10 alkali into the free base form The conmpounds of fornula (1) and
the therapeutically active acid addition salts thereof have been found to
possess strong2gntienmetic activity as is shown by their ability to bl gck
aponor phi re—reueed—vendt i ng (Mnddogs. The nethod used has 15
previously beefXldescribed by P. A J. Jannssen and C. J. E. N enegeers in:
Arzneim- 15 Forsch. (Drug Res.) 9, 765-767 (1959). The conpounds |isted
bel ow were adm ni st ered subcut aneously to beagle dogs at different doses
and the ani nelhs copegoends fofi|férmnlg IVl usedums idtérmediadstie thevprégaradorséfandar d dose of
0.31 nmy/k EBly e 5 T3] by ap@ndensation reactionTyfeant abl es bel ow

i ve ot he [\BRd ainl uosmas & 2o ape ¢ (D59
giveés [ simYirdt itions 10 th h bm fon of .
consi der atdofipounddS I-bSing@hofdl (M) AE(IIBI | val ue represents e dos& whi ch
protects 50% of the animals fromenesis. It is understood that the
conpounds shown in the tab{®X drdMor—r1dV¥ed for the 25 pur pose of

limting theﬁhpmggﬁgdg&&mmﬁw)lwgnignl y to exenplify the outstanding 25
andenetic properties of all the conpounds within the scope of fornula, (1).

[err] 19 1,542,514
19 TABLE 11 [err] . -CA " mgAg s, c.

10 has the formula 10

and which are indicated as (IV-b) may be prepared by the condensation of an

appropriate  reactive ester of formula (XIX) with an appropriate N- -
(2 - nitrophenyl) - 4 - piperidinamine of formula (XXII), followed by
15 the reduction of the nitro group of the so-obtained (XXIII) according to standard 15

nitro-to-amine reduction procedures, e.g., by the reaction of the nitro compound
with nascent hydrogen or by catalytic hydrogenation in the presence of an appropriate
catalyst such as, Raney-nickel and cyclization of the resulting benzenediamine (XXIV)
with an appropriate cyclizing agent as described hereinabove.
20 The foregoing reactions are illustrated in the following schematic representation. 20



H 4-C H 0.06 CH =CH-[err] 4-C
H 0.50 H 4-C 3-CF3 0. 015 20
1,542,514 : 26=TABLE/—Corpound

ED nmg/kg s. c. O ['err] 21

1,542,514 21 In view of their
useful antienetic activity, the conpounds of Formula (1) may be fornul at
into various pharmaceutical conpositions for adm nistration purposes. To
prepare the phggmaceutical conpositions 1312251|3i S invention,

anti eneti ¢ anptht—e ettt ott—r-—base—ot—eaeit-t—add O
form as the active 5 i ngredfenyHis combined in intimte adm xture
with a pharmaceuti cadi¥¥)accebt abl? NH NG, Carri erWCh carrier may
take a witte variety of forms depending 8n_ghe? form of preparation desired
for adm ni stration. These pharnaceuti ca Bynpositions are desirable in
unitary dosage form suitable, preferabl Kor admi ni stration orally,
rectally or by parenteral injection. Fgk exggple, in preparing the

conpositions in oral dosage 10 fOrm "any of the usual pharmaceutica
nedi a may be enployed, such as, water, (xxu) 10 glycols, oils and
al cohols for oral liquid preparations such as suspensions syrups, elixirs

and solutions; or solid carriers such as starches, sugars, kaolin,
| ubricants, binders, and disi@gtegrating agents for powders, pills, capsules

and tablets. Because of theirllease in aim nistrat-om tablets and capsul es
are the nost advant ageous RaNaF HCHz)m-@Magg) eNit Yorm for which solid
pharmaceutical carriers are jously enpl oyea. NH 15 par ent er al
conpositions, the carrier w sual ly conprise steri ter, at least in
| arge part, though other in ents, for exanple, o prepared in which
the carrier conprises saling!sokftion, glucose soluti r a mxture of

saline and gl ucose solution. Injectable suspensions gy a®so be prepared
for which appropriate liquid carriers and suspendi ng agents may be

enpl oyed. Acid addition salts of (1), dyexin)their increased water
solubility conpared to the correspondi ng base form are obviously nore
suitable in the preparation of aqueous conpositions. It is especially
advant ageous to fornul ate the aforenmegti oned pharmaceutical conpositions in
dosage unit formfor ease of adm nistlati on and uniform ¢f dosage. 25

By the term "dosagaittBito-irbinel a®-NS B\lheﬂgimn IH- (OBANEN ph><si cally discrete
units - 25 reduction 7 KH NH,

=Y 7 N\

) =

R™ R 7 o8

(XXIV)

cyclization

v
(1v-b)

The starting materials of formula (XXII) herein may be prepared following
the procedures outlined in United States Patent No. 3,910,930.
The intermediates of formnla (V) are obtained by the condensation of an
5 appropriate reactive ester of formula (XXV) with an appropriate piperidine 5
derivative of formula (III), followed by the reduction of the nitro group of the thus
obtained intermediate (XXVI) to an amino group according to standard nitro-to-
amine reduction procedures.



suitable as unitary dosages, each unit containing a predeterm ned quantity
of active ingredient calculated to produce the desired therapeutic effect
in association with the required pharmaceuticat—carrier. Exanples of such
dosage unit fornms are tablets (including scored or coated tablets),
ca?jzfes, pills, powder packets, wafers, injectable 30 sol utions or
s¥sPensi ons, teaspoonsfull and tabl espoonsful, and segregated nultiples

3 ereof . The anount of active ingredient per dosage unit will generally
be frog0.25 ng to 100 nyg and, preferably from1l to 50 ng. The f
for i i i 42 i utical com ’2%

positions in dosage unit fdrm suitable for systemic administration to

ani mal an 5 NLSUR£¢tS i N rdance with the present
inventionqo al H%éggﬂﬂghéﬁrg#ﬁgmﬁng ?gﬁﬁalatidn“prvvrdﬁ§ 50 liters™of an

[l owi n
? g

oral -drop so on conprising 10 mlligrans of 5 - chloro - 1 - {1 - [3 -
(2,3 - dihyd 2 - ox0 - 1H benzimdazol - 1 - yl)propyl] - 4 -
piperidinyl}’y 1,23 - dihydro - 2H - benzi m dazol - 40 2 - one as the
active ingrdtie (A hxkvRer mlliliter. . 40
A l. 500 grans

2- hydr oxypr opanoi ¢ acid 0.5 liter Sodium
saccharin §3 ﬂ’-3§ 1750 granms Cocoa fl avor .
2.5 liters . -CH. unf figd watméro-to-amine (Vv

2.5 liter soé‘l5 JH-(CH ) CH4{SCHF’§'P ysthryl eNe*;ghveeh 4. 5. ad~ (V)

50 liters. eMA. | . is dissolved in the 2-hydroxypropanoic acid and 1.5

liters of poMeYet hyl ene glycol at 60 to [err]. After cooling to 30 to
[err] 35 |itéfs g& pol yet hyl ene gl ycol are added and the mi xture is stirred
well. A solution“of the sodium saccharin 50 in 2.5 1liters of purified
water is added and whil&Vddirring the cocca flavor and poly- 50 ethylene
glycol g.s. ad volune are added. The resulting solution is filled into
sui tabl e cont & ive | etbiS GF 3HnEla | QR4 ad Sk 1 RerdieP | ati on
provi des 2%&%@%%&%&!%01 sﬁ}mﬁwmxpw%ﬁagﬁwoe : ligrams of 5 -
chloro - 1 hydpiyl funftidn thefed, ifto-a rehictivy dster grouf follping standard roceduresidsl - benzi m dazol
- 1 - Y1) preswieps Clﬂ’“.’!p?riﬂi ) - 1.3 - dihydro - 2 559
benzi m dazqf .- e a8 %ﬁgfm Fgg,‘i’ﬁﬁfi%%ﬁamﬁ:ﬁﬁer. Al
40 grans 2, NATE: Hive oof & qmnémd subsequent reduction of the nitro 20 grans
met hyl  4- hgeup of; the tgined (XXVII) to an amine group following standadbnigo-&rs 60

0 4. i i res as previously described. 10
propyl 4- ey Eﬁ;?sm t 4 Y i -amine ion is accomplifhet(!jrbgj/mB
60 wat er fQ:Lml ior? gmzﬁnmlgé lcam dclzlg;;:mtion in com-

1,542,514 pounds wherein aromatic halogen substituents are present may .

3
R
VR 1 ~ H
(11) + (xx11) B N4CH2%;CH4CHQHJJ
2 (:) NH NO
/ 2
7\
1 2 =
R R .
r’ RS
(XXV1L)
nitro~to-amine N (Vl )
reduction
15 The intermediates of formula (VII) may similarly be prepared by the conden- 15

sation of a reactive ester of formula (XXV) with a piperidine derivative of formula
(XXII) followed by the reduction of both nitro groups in the thus obtained (XXVIII)
according to standard procedures as previously indicated.



The met hyl and propyl 4-hydroxybenzoates are dissolved in about 10 litres
of boiling water for injection. After cooling to about [err] the

2, 3-di hydr oxybut anedi ai.c.-acid and-thereaft - :
stirring. The solution is cooled to roomtenperature and suppl enented with

water for injection gq.s. ad volunme. The solution 5 is sterilized by=
filtration (U S.P. XVIl p. 811) and filled in sterile containers. 5 Oaf s
solution: The followi ng formulation provides 20 liters of an oral solution

conprising-5 nmJlligrans of 5 - chloro -115 -51{‘1 - [3- (2,3 - dihydro - .2 -
oxo 1H benzidu 2 i sl 2 2ol

2H - benzim dazol- 2 - one as the active ingredient3per teaspoonful (5
mlliliters). 10 Al. { : H

10 2, 3- di Aydr oxyOt¥%hedi P! hei-ds> 9N N“‘(C“z)mZ%“éF%'%saﬁshari n
10 grans 1, 2, 3-propanetri ol 40 grans \Soybrz ol
70% sol ution iters 15 hyl

4- hydr oxybenzoat e rR! g liters 15
Propyl 4-hydroxybenzoate 9 gr ans_ Raspber ry, es'gence
1 gram Gooseberry essence (XXVIl) ni||j|Rerd&

Purified water Ouigro-ffambhd | LErS. 2 mlliliters 20
The nethyl and p+epy—4—hydroxybenaapy es are dissolved in 4 liters of
boiling 20 puri#fddeekiamter. First the 2, 3-di hydroxybutanedi oic acid and

thereafter the A-l. are dissolved in 3 liters of this solution. This
sol ution is conbi ned sy hddials S Fortiid) AI1PR rdprethecd BE ufe GbiRlas: SOl Ut i ON and the
1,2, 3-propanetriol and the sorbitol solution are added thereto. The sodi um

saccharin is dissolved in 0.5 |
gooseberry essences are added.

ers of water and the 25 raspberry and
e latter solution is conbpned with 25
the former, water is added S

tNvbl ume and the reguhtinfy solution is
filled in suitable cont3l né¥. kl_tn coated tabl bis:HN_O,,;SG Qothr essed

tabl ets, each containing as e gCtive ingredient 10 11 )e

chloro - 1 - {1-[3-(2,3 - di 0- 2- oxo - IH 30 benzi m dazol
- 1-yl)propyll - 4 - piperidin 1,3 - dihydro - 2H - /yeryi m dazol - 30

2 - one; are prepared fromthe& f ol ®%wi ng formul ation: Takfet rBore: Al
100 grans Lactose 570 ();r ans 35
St ar ch (l11-a2) 200 grans (lI-b
35 Pol yvi nyl pyrrolidone (Kollidon K 90) 10 grans Mcrocrystalline
cel l ul ose (Avicel) 100 grans digygn dodecyl sulfate
5 granms Hydrogenat ed vegetabl e oid) (H er )8 ex) 15 grans 40
Coati ng:
40
R? -7 R10
(1l1-c)
5 and methods of preparing the same may respectively be found in the following 5
references:

a) United States Patent No. 3,238,216
b) Un_ited States Patent No. 3,161,645; Belgian Patent No. 830,403
¢) United States Patent No. 3,518,276; and United States Patent No. 3,575,990

10 Starting materials of formula (III) which are represented by the formulas: 10
C)H IS' CXH ?-(loweralkyl)
HN . HN
g N-SN
Ho. 3
R? R® R’ R®

(111-d) (1i1-e)

may generally be prepared starting from an appropriate N-(2-aminophenyl 4-
piperidinamine of formula: PRIOP ( phenyl) :



Met hyl cel |l ul ose (Methocel 60 HG 10 grans Ethyl cellul ose
(Et hocel 22 cps) 5 grans 1, 2, 3-Propanetri ol

yethyl ene gl ycol 6000— - - 10 grans 45
Concentrat ed col our suspension

Opaspray K-1-2109) 30 milliliters

Po' ¥ nyl pyrrolidone (Povi done) 5 grans Magnesi um
oct adecanoat e 2.5 grans (AVI CEL, METHOCEL, ETHOCEL and
OPASPRAY¥ are Registered Trade 50 1,542,514 Marks). ' 16
50 Prmmbwmr—mmx—r—rmm t he
starch is m xed wel | and thereafte? Hfied with a solution of the
sodi um dodecyl sulfate é?msreﬂvl)p& SZVNnyI rroI i done i n about 200
mlliliters of water. The wet powder H,sieved, dried and sieved 55
again. The mcrocrystalline cellul ose and hydr ogenat ed veget abl e oil
are added. 55 The whole is m xed well ressed into tablets. 23
1,542,514 23 Coating: A solwj-on of
the ethyl cellulose in 150 mlliliters oR7di Rl or onet hane i s added to a
solution of the nmethyl cellulose in 75 mlliliters of denaturated ethanol.
To this mxture are added 75 m || {kxtxeys of di chl oronethane and the
1,2, 3-propanetriol. The 5 pol yet hyl ene glycol is nelted and dissol ved
in 75 mlliliters of dichloronethane. The 5 latter solution is added to
t he fornmer andThdﬂ&arﬁmﬁasmansn(med)ademmahrH prtﬂasdpulﬂﬁcyvllzmiymrol i done and

Lzﬁogz“fizz“és’:gmﬁ&?% o et 8 s (KRR T8 BB o et o i 1
a Coat' ng ap 'Jﬁnmsl()nmmls (IIe) cat!BP Qicphred ibP S-alkphbind) (REKP hs SUPPOSi t Or i es
each cont ai dkstibed bbvegfioltwd by climination ofl thed ralkylm&ca:bo{m goup3 - (2,3 -

di hydro - 2 of thesesultin Iﬂxm}ae | m dq@IoI epidinyl} - 1,3 -

hich lﬁ% Q,f}ﬁl.gbj ,Qﬁlt ar g prepared

fromthe fol; @m:aa@s & Patent No. 830,403,
2, 3- Di hydr oxyb Theafoeegoing p}ocalltd are 1llustrated in the following schem@cgpmtaﬂon.

di hydrg - 2H -T!;'e Al

15 Pol yet hyl ene gl ycol 400 3 grans Surfactant

( Span) 25 mlliliters Triglycerides (Wtepsol
555) g.s. ad 300 grans. ” 1 rans ( SPAN and W TEPSOL are Regi stered Trade
Marks). 20 (lower alle)‘I‘Préi-N is dissolved in a solution of the

2, 3-di hydr oxybut anedi oi ¢ a NH ¢ 2 20

(XXIX)

cyclization

HS OH

(lower alkyl)o -N B 5 (11-d)
N .

A}

(XXX)



pol yet hyl ene glycol 400. The surfactant and the triglycerides are nelted
together. The latter mxture is mxed well wth the former solution. The

t hus obtained m xture is pou i -
formthe suppositories. In view of the antienetic activity of the subject
conpounds, it is evident that the 25 present invention provides a , .
nmet hod of inhibiting enmesis in warm bl ooded ani mal s 25 by the systergg)
adm nistration of an effective antienetic anount of a conpound of fornul
(1) and the phgfmaceutically acceptable ﬁg’bgl,,addi tion salts thereof in y
adm xt ure w t f—a—pharrrecettt+cat—ecarr+etr—Ftre—foHowng—exanptes—are
intended to illustrate but nOfX¥b linit the scope of 30 t he present
invention. Unless otherwise sthted all parts therein are by weight.

30 Exanpl &71. A mixture of 100|patkwatésh 1 - chloro - 2 - nitro - 4 -
(trifiuoronethyl)benzene, 90 rts of 3 - amno - 1 - propanol and 200
parts of butanol is stirred angl heated till reflux. Stirring at reflux is
cont i nued-ewer ni ght(l. The re;act!{i ' R'tfn(@\vies afoyd) ed 35 oy- and
evaporated. Water FSVEHERIVIR-GRe rhsi and the whele—is achdified with a
35 hydrochloric acid solution. The phodyct is extracted with nethyl benzene.
The extract is dried, filtered and eyap®y ated. The solid residue is

crystal li zed frompetroleumether. T roduct is filtered off and dri ed,

yi el ding 141 parts (100%9 of 3 - ([2/¢nitgo - 4 - (trifluoronethyl)phenyl]
amno} - 1 - propanol. 40 R R Exanpl e
. 40 Fol |l ow ng the procedure of
Exanpl e | and using equi val gnixygnyounts of the appropriate starting
materials there are prepared: 3 - [(4 - nethyl - 2 - nitrophenyl)anmno] - 1
- propanol as a residue; 3 - [(4,5 - dichloro - 2 - nitrophenyl)amno] - 1
- propanol ; np. [err] Thapitimaé starting matgrials ifi @I of the fidregpiog preprrations are generally

ni t r ophenyl ) ani noj h—’°;;fﬁn‘-"' mpmmrw mgy Bes pegigaued following known procpdyreg,of 1) o
111, A nixturg of POPRGPES QI R preferted startitiMriats of formilh (kOB SRV 310l - 51
- propanol and 400 apapgrapriarely SubstitaeiDéthenl ghonpl (OIYIREY, @il inffortdh® huiliiter §frwhiciUr € and
at room tenpera- t @recknown domp@ndsamaysbepreppred foliawingrtheoproceduans owhided drak. Shepst 10%
After the cal cul at &% at?gﬁg_“dgcgl:‘;mogungygrg en.is taken up. the catalyst
is filtered obf angnhbffopha bker Yfemmnsﬁmexéﬁ?‘%m- R rebtolslyS (9180
of 3 - [(2 - am no indi meaingy Wit &1N3ppjopidtd) Behzenedianvine [bf €MD [ XRXII®). rsedi due.
Exanpl e .I' V. A mi xt ueactionfis ptferablyrearsiedsput Dy -stifring And refliingcthe redctants together in

(trifluoronmethyl)p tionuert organic sojvent ic ¥ 'E'EE}BL.g ifable of
ot hanor 5. g oG RARE Ao oAk ity gzt Rt KT SHRAL BT o 1 s
with 15 parts of Raney-nickel catalyst. After the cal cul ated anmount of
hydr ogen i s taken up, the catal ¥’st is filtered off and the filtrate is

evapor at ed.

i
Rlz-('SH-C-O-(!ower alkyl) +  HN_ NH,
¢
ey
r! g2
' (XXX11) (XXX111)

|
R“

o
12 .
R “.CH=C —N"""NH
2

R‘l

(XVIl-a)

The intermediates of formulas (V), (VI) and (VII) are deemed to be novel
and, as useful intermediates in the preparation of the desired compounds of formula

20 (I), they constitute an additional feature of this invention. 20



24 1,542,514
24 The residue is crystal lized from 2, 2 -oxyb| spropane, yielding 110 parts

- 4 - (trlfluoror’refhy-f—)phenyl]amno} 1 -
pr opanol . Exarrpl e V Fol |l owi ng the procedure of Exanple IV and using

equial ent anmounts of the 5 appropriate starting materials there are
prepated: 3 - [(2 - amno - 4,5 - dichlorophenyl)am.nol - 1 - propanol
hydrochl oride np. [err] 3 - [(2 - amno - 6 - chlorophenyl)amno] - 1 -

propan | as a residue; and 3 - | -..amno - 4 - chlorophenyl) agg noj -1
or i3 o) " L3518 19

Exarrpl e V. d’l?le#lcompounds of this mventlon may be converted to thelr ﬂxempeg[@alﬁolsefd stirred and
cool ed sol i th an ap ch.as,jan. '“‘ﬁ@f‘!ﬁy‘ phenyl ) ami no]
200 °! % ﬁ"g %: “ﬁﬂmﬁw e e R . ot 200

part s50f SRR, Bropsd ioRS(DAL BS. WikenPOt aSSEUM
cyanate in didk, p(&b t-s2 efbuwattderc, at- hvdtoc!bpenfabw 33 bedlhydromnm]edmitjpon conpl eti on,

stirring |i ‘iﬂue’dz’ﬂ P"°P‘“°'F‘ ich$)  (Phepy! f-at ure—and
further forygZutRates & t’rg% E"":f"“%"e e otngto room

t enpaoat ur ehydro a@d&u:tcm&maym;eaﬁt:e vwahh,e aRedmewith The textract is
washed wit hlllah Ibocfocmam d solution [err] dr| ed, filtered and

evapor at ed qf fo sf’élﬂ“ﬂz‘hﬁ@?‘mﬁ"c&a&:‘ﬂé&ﬁ ’dd'?‘ pent anone,

yi el di ng 1 ; bl m h uced dogs. The Lyoxypr opyl) - 5
- metibyl - -J ) Ndémegders il 6’[ im.-

20 Exanpl e mb (Pothewsh 7p19®Q)edure of Exarrpl e VI and using eqw val ent

amounts of fheh red: 1,3 -
i hydr o - fjﬁ m;y@mﬁf ,pog,ﬁ, e PG e P

benziag dazol - The tables below give dhe- Gralues of a number of the compounds under

25 5,6 - dlmcbxaoom A4 ngd herein Ith;dirlh valut rcpreéﬁm -thehdosbr which (pratgsts| 5P - 2H -

benzi mi dazoff ﬂ‘"E““’ls i hydro - 3 - (3
- hydr oxyprﬁgbg,ﬁjof i dd:zjt { e °°m3°““ °&n§mﬁg3%é m;‘:dt,f; - chloro -
1, 3" -25di hy mn&pmp(r&shydmww@m’hmm el scopbeintintulad@y.ol - 2 - o¥¥e; 30
np. 148.8C. Exanple VIII. To a stirred solution of 18.5 parts of 1,3 -

di hydro - 1 - (3 - hydroxypropyl)- 5 - nmethyl -2H - benzi m dazol - 2 - one
in 325 parts of dichl oronet hane BABLEdded 35 11.9 parts of NN -

di et hyl et hanam ne. Then there are added dropw se (sl owy) 35 11.5
parts of methanesul fonyl chloride. Upon conpletion, stirring is continued
for 1 hour at reflux ter’rmfrature. After cool ng, the reaction mxture is
washed with water, dried, X filtered and ey, ®R* The solid residue is
crystallized from4 nﬁ‘fﬁm CH Zcmec aNne, Jal ding 15 parts (58% of 1,3

- dihydro - 1 - (3 - kz fypr(}pyl f
. R

R
B H H H 0.03
H 5-Cl H H 0,05
H 5-CH3 H H 0.06
CH3 H H H 0,08
CH2=CH-CHZ H H H 0.25
H H H 4-F 0.04
H 5-C1 H 4-F 0,015
H H H 3-CF, 0.025
H H CH3 H 0.015




40 met hyl - 2H - benzim dazol - 2 - one nethanesul fonate; np. [err]
40 Exanple I X. Follow ng the procedure of Exanple VIII and using equival ent

anounts of the appropriate starting natertats tiereare prepared—3——(5;6
- dichloro - 2,3 - dihydro - 2 - oxo - 1H - benzim dazol - | - yl)propyl 45

met hanesul fonate as an oily residue; _
45 3 - (7 - chloro - 2,3 - dihydro - 2 - oxo - 1H - benzimdazol - 1 - .
yl ) propyl nethane- sulfonate; and 3 - (5 - chloro - 2,3 - dihydro - 2 - 0{
- 1H - benzrmcii@zol - 1 - yl)propyl rrethalnﬁzsﬁulfonate rrp. [err] 50 19
Exarrpl e X S56—"A——ttre—of—S0
parts of 1H benzim dazole, 49 parts of XABLKB JI chl| or obut oxy)- tetrahydro -
2H - pyran, 21 parts of potassiug hydroxige and 200 pgts of ethanol is
stirred and refluxed overnight. The reac‘?r on m e |!'.s cooled to room
tenperature, filtered and the-NI" Ft“ﬂacazr-sneuagm at residue is

stirred in water and acidified ¥ wth a Jt ydrochl oric acid
sol ution. ~The whole is stirred heated for 30 inutes in a
wat er-bath. After cooling to rogsAenperature, the p ct is extracted

wi th net hyl benzene. The aqueou is separated and 3lkalized with
amoni um hydr oxi de. The produd® is Bxtracted with dichl d&onethane. The
extract -i s dried, 25 1542 514..

25 filtered and evapora}jﬁd, yield ngx?( p tr% of7 1H - Spenazrd ni dadol €p. 1 -
but anol as an oilLy reg Ex&ipl e StR T rledolvare foiren Of 23/Qaf‘|9ts of
1,3 - dihydro -_1_- % hyHr oxynt opy - b-l(triflluoronethyl) -

3enzi_m'da§(2)I - tZH- ](c)né :m_ 15? nﬁlﬂbs_;@f'tr C or}q)mlzt[rane a{.ﬁ a’ha?dgdo,
ropw se parts of 4 n rige. n|c etion, e whdl e i
heated to refl uxHand sFr’&ri ﬁg s Eorf?i fued f r c}'Tprour at reflux P |
tenperature. AftHr codbr®d;| bh€Hgpadti gn mi"x|urtt i|sCBydpBPHE 6Hgnd Ot b
residue is crystgllizddydrom 2;-12' -chy- binspragane, yielding 14 pargs

(56% of 1 - (3 ; chlqraqpropyl), -11 d| hy dr 5- 10

(trifluoronmethyl) - 2H qpbenzi%dazo 1 )ﬂ%Cl B 0.0

10 Exanple Xi|. Hol | offrfg the b‘rotedﬂrrﬁé of "E atftlg XI and -using |t h& & n an
equi val ent anougH, of 'nmppropl—li ate mydroxy cosqmynd as a-startijngorpd eri al

the foll ow ng clgff)g}pe ,ﬁ prﬁpa eq,, 15 w | 5%t chloro -1 - (3 - 12
d| 1e; 5 812

chl oropropyl) dfo - b¢nz;j lazol |- 2 - one; 15
chloro -~ 1 - B chl ¢r dbropyl ¥ - 1,"3 ] Hr &' - |2H - benzi i dqzoP-%4 2 -
one; np. [err] and 5- F H H ho 5-Cl HCl H,0 0. Q04

H 5-CH, H H w | s.c1 HCI H,0 0:12

Hy)=CH, | H H H v | 5.c1 - 0.20

H 5-CH, H H " H HC1 H,0 0.20

ABLE ]I
i H

' L-N’C‘N-CHZ-CHZ-CH -N

]
3%

Rs R?
L r® r? EDg,
mg/kg s. c.
H | 4-Cl H 0.06
CH, *CH-CH, 4-C1 H 0. 50
H 4-C1 3-CF, 0.015




1 - (4 - chlorobutyl) - IH-
X1, 20

fTuoro - 1,2 - benzene-
added dropw se,

a- aget

fo wat er and t he et hanol

benzi m dazol e as an oily residue.
To a stirred and refluxing m xture of 35 parts of 4 -

20 diaminme in 270 parts of —di nmet hyl benzene is

Exanpl e

during a 2 hours-period, a solution of 57 parts of -ethyl
| benzeneacetate in 90 parts of dinethyl benzene while neantine the
are distilled off (water-separator).

The

reaction mxture is evaporated and the residue is crystallized from

2- propanol . 25

The product jisa2814l tered of f and purified by

col umm-chr onat ogr apny over sSrr1

% ﬂﬁs v

tri chl oromet hane and net hanol (98

volune) as el uent.

Z5 Ustng a mxrure of
The pure

fractions are col | ectcmihmndd t he eI uent is

evapoL atedsg vicel di

6- fluoro -t 3—drhydro—T (T —Tmerhy| 2 —phenyrermehyl) - ZH -
benzi m dazo}] - 2 - one; np. [exr]. 30

Exanpl e Xl NH . 30 To a]stirred
sol ution of| 8N& c-ﬂF@zQﬁNl, di hydro - 1} - (1 -9t hyl et hehyl ) >~2H -
benzi m dazo rts of N,N} dinmethylformam dg are added

portionw s

8]

- one in Y

:Léil$-rts of a Ggm
oom t enper at g

m hydri de

di spersion 78% Affer stirring

ng 11 parts of

n

(1

r

for 1 hour the whole s cooled to [err]|and 8.65 parts
of 1 - bro - 3- 35 chl oropropane are added dropw se [slowy). dpo
conpletion,}sti®ring is tupued 35 for 3 hours at room{enperature.
The reactio nweu -iouZ nto crushed ice amdot he prodlct is
extracted t Lthyl N h Hextract s washed with watgr, dried,
filtered an aaiivrated. The 1, due is criystallized from 2-propanol,
yielding 5. p pess (44@6 of | 3 - chlorjopropyl) - 1,3 - dj hydro - 3 -
- met hyl et henyl ) - 2H0enzi m dazjol 2 - one; np. [efr].
40 Exanple XV. To a stlrred and fibt (err) |mixture of 22.2 payts of 1,3 -
di hydro - 5 6- dinmethyl - 3 - (1 - nmethyl |- 2 - phenylethenyj) - 2H -
benzi m dazq| Ig‘ one, rgs. of NN, N -} triethyl benzenenef hanam ni um
chloride and & rs.(pagssnof ia &di um 45 hyde.@3i de sol ukion 60% are
added dropw se 8 part -Nbrono - J - chloro- 45 Jpor opane
(slightly exoéﬂS} C reaction pon conplietion, stirring is{ continued fo
5 hours at [55 After cooling ter is aqded and the oily product is
extracted with net hyl benzene. extract {is dried, filtered and
evapor at ed.| The residue |s cryst b- 1ized from 2, 2' - oxybi sprlopane,

(3- 50 chloropropyl

yi el ding, gfter 8rying, s (88.5% (f 1 -
- 1,3 - di HydaR->hn; )2 hy

50 2H - berjzi mMdaZol

procedure (f D e XV and us»
starting nqteriNaké there are (
1,3 - dihydqro - 3 - (2 -
residue; 1
nmet hyl et henjyl

}i
(CI-Iz)3 -N x

- 3 -

H

T X
s

HN -(CH,), -

%:jg l N)kNH

(1

e 980C.

rgl equi val gnt anounts of the

ared: 55

Ny - 2H -

- (3 - chloro - 2 - mefhyl propy
)

- et hyd.oo4 2 - phgnyl et henyl) -
Exanmpl e XVI. Follgw ng the
appropriate
1 - (3 - chljoropropyl) -
benzi m dazol - 2- | 55 one as a
1) - 1,3 - dihydrd - 3 - (1 -

0.06

0. 025

0.004

)



benzi m dazol - 2 - one as a residue; and 26

1,542,514 26 1 - (3 - chloropropyl)
- 5 -_fluoro - 1.3 - dihydro - 3_- (1 - —pethy 2——phenyl-——ethenyl) - 2H
- benzim dazol - 2 - one as an oily residue. Exanple XVI1. A solution of 13

parts of 1 - (3 - chloropropyl) - 1,3 - dihydro - 3 - (1 - nmethyl- 5 :
ethenyl) - 2H - benzim dazol - 2 - one in 6 parts of a hydrochloric aci@
solution and 40 parts of ethanol is stirred for 2 hours at room b
tenperature. The reacti-on mxture is eva[l)orated and the solid residue 'il
crystallized f4lom 2-propanol . vielding 9 ts (0004 of 1 . (3

chl oropropyl) - 1,3 -dev:hydfrthenr uidfdl antimctlz:lamvdnztbd comp@mds quibmwlﬁ:)(l)l!rsc 10
Exanpl e XVII1. be formulated into various pharmaceutical compositions for adm lgérg ﬁfp@ubf 25

parts of 1 - (3 - aceutjca cor:la u thxs.d tion, eg: (1 -
1ve

methyl - 2 - Bhenylﬁﬁ? g‘gcomi m%;'é e Pﬁiﬁﬁ?ﬂhzl;::ﬁﬁ&uuclmaqa@nbﬁ of as

hydrochl ori c aci d setiert wbich deannhy]rﬂ(a gowide sarpfy oftfbanyclependings ﬂicé'dmafrid

refluxed for 6 hourPsem"Tf?B ﬁ’é’&’és F%n“’mﬂiﬁf‘[& . i due is

C
dissol ved i o1 chiBYR B i R R ATE A e oo

and evapor at @d. Thqo,fneg’f, GE tHeSusGdl Yphi A med]a'SmEi ®ENeployed, skl agfwater,
2, 2' - oxybi spropane gbvxd, 2ilprehalobbls fori @dldiiqedy, predatagonschn |ﬂgsuspt®m$ b‘é' s(94. 7%
rica
nz

of 1 - (3 - chl oro@ solu g or sgfid, gatriess .«mc?f “ ka:alg;. oricaps
inidazol - 2 - one;’ el n%m ‘Xf - p' ¥ c":sh:; & pgmpf 180
solid

parts of 3 - 15(2 - dgia amhree aﬂna&'ix jerd hte 4B¥ously 2Bplogat s OftS
met hanol and 100 péfot spaxefitera d@mﬂcrsmexhl e |le&CWlu mlly,ltommsel(ﬂmlq sathydrl nat ed

at normal pressure infigeoparty mreé-erm, ?ﬁpé:,mytbﬁem f%gmme
cfaP,red ﬁfﬂpunt of

parts of pall adi um:g'ﬁ‘ E'Q@Z
hydrogen (3 0l es) dafie Busphiding ¥ .stpgﬁ ARdORBA6h salt e @R

filtered of f and t hieirlincreased watef to ubmt;rtcempasedewa:pesrratpemumg‘bhee fmesardqhsw(xdml nly 3

- [(2 - am nophenyll)“mmu e in the preparation of aqgegu dro Iq‘rl de il

di ssol ved in 500 pap}s: df = ﬁg‘dmﬁ?%gﬁ}ﬂ F ‘é:;é; am§ n of
88.8 parts ofaspot aﬁ téxﬁxOCdbﬁ faile ro?m uQ@ﬁ:&zﬁnQ}tm\éﬂE Phys disdereWaRd e i 25
stirred and ref| uxesaitdbleras Libitdn dessges, Bivd uniz aofdining mipretaerdineds qooiy eflacived t he

product is extract e'mag‘hm!r‘-mﬂfeﬂquwm V?ET"‘C grapeyticy effeqt ':1} WP‘P‘E(}V%@?
evapor at ed. The resmm ceutica
c éaonge;l"ﬁzl@&$n§ afgtaéigpgogaw ﬁﬁr s@éﬁ;& uRiple 0OM 30

water, treate® w t h

terrperature. The pr ' |tate |s flltered off and recrystalllzedfrom400
parts of water, fol I kg ‘95'?4'95 ¥ dpragerupinvdl srperelly e dow, 09img di ng
58 parts of 1, 3 - a‘l° 'a Tom 8

3"5’ formtlations Jexem .'?7 %@Q{ la)meme? npag%kaﬁnchﬂzm - 2
;j' gng hydr?—-t a5 3 : osage unit lf:::rm sat'm;E téinicOfd n&oﬂﬂfn{aﬁ atf 1, 35-
I ro - - - Hh;nd( snk‘?ct&m with senB3ipvention.
y ( rops: ’ﬁi fol owmg formulation provides 50 liters of an oral-drop solution
comprising 10 milligrams of 5 ~ chloro - 1 - {1 - [3 - (2,3 - dihydro - 2 - oxo - 1H-
benzimidazol - 1 - yl)propyl] - 4 - piperidinyl} - 1,3 - dihydro - 2H - benzimidazol-

40 2 - one as the active ingredient (A.L) per milliliter. 40
Al 500 grams
2-hydroxypropanoic acid 0.5 liter
Sodium saccharin 1750 grams
Cocoa flavor 2,5 liters
: 45 Purified water 2.5 liters 45
Polyethylene glycol g.s. ad 50 liters.

The AL is dissolved in the 2-hydroxypropanoic acid and 1.5 liters of poly-
ethylene glycol at 60° to 80°C. After cooling to 30 to 40°C 35 liters of polyethylene
glycol are added and the mmure is stirred well. A solution of the sodium saccharin
50 in 2.5 liters of purified water is added and while stirring the cocca flavor and poly- 50
ethylene glycol q.s. ad volume are added. The resulting solution is filled into suitable
containers.
Injectable solution: The following formulation provides 20 liters of a parenteral
solution comprising 2 milligrams of 5 - chloro - 1 - {1 - [3 - (2,3 - dihydro - 2-
55 oxo - 1H - benzimidazol - 1 - yl)propyl] - 4 - piperidinyl} - 1,3 - dihydro - 2H- 55
benzimidazol - 2 - one as the active ingredient per milliliter.

AL 40 grams
2,3-dihydroxybutanedioic acid 20 grams
methyl 4-hydroxybenzoate 36 grams

60 propyl 4-hydroxybenzoate 4 grams 60

water for injection q.s. ad 20 liters



benzi m dazol - 2 - one hydrate in 200 parts of pyridine is added dropw se
63 parts of nethanesul fonyl chloride. The mxture is stirred and cool ed on

the air for 2 hours—Fhe—pyridineisevaporated. To the residue is added.

500 rts of water and the formed precipitate is filtered off. It is
di @ed in 350 parts of trichloronethane. 40 This solution is
driNg ver magnesi um sul fate and evaporated. The residue is crystal- 40

lized from40 parts of nethyl benzene, yielding 25.5 parts of 1,3 - dihydro
- 1- % hydr oxypropyl) - 2H - benzim dazol - 2 - one nethanesul f onate;
np. 1 To a solution of 05 pab¥&SW sodiumin 40 parts of ab®ol ute

et hanol are adriecmdttiyl h:km'pzemcllﬁdzéxywd‘aﬁs e dissobved indabaytio0titred of (3 -
hydroxypropgpi:g-'"l Nmi t@ambhstofléout 50°C th@ 2 3-dibpdroxymtranedids ul f onate. The

whol e is st sy 8 srtiag | The o 'WFWICMB% ution i
Fgﬁﬁm S’ ﬂﬁ%ﬂ)émoﬁﬂﬁf XPHE [ eacty on

furthey stigl,

m xture i s fil@wealr otktibn: Om:sfammg Bsnaladvn CpréVitles 20 1ied9 h.heraf'foiuhsrate l S
evapor at ed. compasingesiniligeanis of §i- shlorbvdd {iln [8(3 (RAr-tdihydrb - 2etoayl bENzene,_hoi | ed

with acti vg?@m C& P’I)P"Plfyflt e"r obf % f‘ldrhﬁfat ¢Hj-denzimidsarlat ed agai n, The
solid residue I's was eddg\'/'ﬁdie?l Fdhe 50 and crystallized
fromW6 parts of Aiket hyl benzene yi eI di ng 2. 6 parts of 3,4 - dihydfp- 50 2H

- [1,3] oxazi no[ 323-d Yé'ewvmediazetlé np. [err]. 20@ramssol ution of 5.7 parts
of 3,4 - di hydros;d; '.1;‘3]oxa2|no - [3,2- a]t} gramsi i dazole in 80 palrs
of 2-propanone |ssog Mtiqaar t s of i odonet harf mﬁ the whole is stirred
and r&f| uxed for Mdthyl Miydr&libleﬁzoithere I s added a 3apdd portion of f5 7 parts
. 55 of iodo bydepmybenzpate whol e i s furtheB godmisr r ed and refl uxed for
2h. 50. The solv P!EEg vapor at ed, yi el di ng2 d| hydro - 1 - (3 -
| odopropyl) - 3 fer :ghmagpm mdazol - % as an oily residue.
Exanpl e XX. A mxture of 84 parts of ethyl 4 - f - chloro- 2 -
ni t rophenyl ) arfhaadethyl dnd fibpyl 4-hydroxpbepmnutestire disalviiDinyd Hies ofboiling50 pazg s of a
Vg 20L o COERETIY i e S
1,542,514 d and refl uxed
FOr 4 NOUT Shage SR B s e ,@,dzuqﬁ T | 2% ﬁf}lﬁe with water
and plﬁt r ol enuwbetymu godsebelrryl ledsencks eideli. ITYe Taitep@bution (s m«dfwxﬁi - (425 chloro -
2 - ni troph@h‘{r?ﬂ:-wmls aﬂﬂeﬂdﬁiﬂél MN@WW@M'WS filled in quitgble] A i xture of

105 parts o™t (3.1 151l dessed Tabirs,” eafll Bopfh 3¢ ackide - MELOYl- 5
et hen ﬁb'ed]mbﬂﬂﬂaﬂlt c:f%fl Pang.. %’L > AL iy 25 ok %GH chloro - 2 -
nitr enyI imidazél - 1 pll) l]d-l ﬂaplpﬂiahdy drighor dihgdebe; 2163 bpaintidazabf sod¥um

carbonat e, - ®e3eprepared thaé’&«iwmafpw ad: and 320 parts of

4- et hyl-- 2- pentanone S Stl rred and refluxed for 24 hours with

wat er - separ at Orablet[§ee: r eaction nixture is cooled, water is added and the

|l ayers are separﬁ &d. The organic phase is drlsggl EEE tered and evaporat ed,
yi el disng 98.5 paistagchlO (100% of 1 - [3200(grams[(4 - chlorog

ni t rophenyl ) am n® lywnybmolpo &Koltidan\K $0) 10 pi@pyglans- 1,3 - di hyéro - 3 -
(1 - methylet hengt‘ 'é?le(ﬁY"Eszol -2 - léglegag’fa

cyl sulfate
Hydrogenated vegetable oil (Sterotex) 15 grams
40 Coating: 40
Methy! cellulose (Methocel 60 HG) 10 grams
Ethyl cellulose (Ethocel 22 cps) 5 grams
1,2,3-Propanetriol 2.5 milliliters
Polyethylene glycol 6000 10 grams
45 Concentrated colour suspension 45
(Opaspray K—1—2109) 30 milliliters
Polyvinylpyrrolidone (Povidone) 5 grams
Magnesium octadecanoate 2.5 grams
(AVICEL, METHOCEL, ETHOCEL and OPASPRAY are Registered Trade
50 Marks). 50
Preparation of tablet core:

A mixture of the AL, the lactose and the starch is mixed well and thereafter
humidified with a solution of the sodium dodecyl sulfate and the polyvinylpyrrolidone
in about 200 milliliters of water. The wet powder mixture is sieved, dried and sieved
55 again. The microcrystalline cellulose and the hydrogenated vegetable oil are added. 55
The whole is mixed well and compressed into tablets.



residue. A solution of 98.5 parts of 1 - [3 - (4 - [(4 - chloro - 2 -
nitrophenyl)amno]- 1 - piperidinyl}propyl] - 1,3 - dihydro - 3 - (1 -
nmet hyl et henyl ) - 2H - benztmdazot=—15—2—ome—+n360-parts—of—— - -
met hyl benzene is acidified with 2-propanol, previously saturated 15 with
gaseous hydrogen chloride. After boiling for a while, an oil precipitat
The supernatant phase is decanted and the residual oil is suspended in
wat er. The sus- pension is alkalized with a concentrated ammoni um hydr

sol ution. The product is extracted wth ygbRyj benzene. The extract is o
dri ed, filtere&and—eﬁpeﬁaked—#he—ze-—#e&hddﬁe—%Hﬁedw —-es1 ' '

- methyl - 2 - pent e, .The rod ct is filtere

ety oot gt s bl il
phenyl ) anto] - 1 -mikibate 919 { dich anerit NPt dazol
- 2- one. A mb5xt ur golpdthyRehe Eyqbb.fstxﬁtltﬁf andl diss de -m S4mﬂlﬂ1ie(’s40f—d1 tkthane. Phe- 5
ni trophenyl ) ani no] Jatensolution is added 19 the fqm!#f mﬁ mocmd@amatdltrwmlb - 2H -
benzi m dazaql-- 2 d'&%l, iQd gy orcentegsed cff’l°‘|‘fesf’ 9P apesaddisdshesere #ad &g at

normal pressure and” airnd GOk iR batedl ot We ks SR bieedl inRAREME Ripskeh.
catal yst. Aftl@r the c&hmpoditarieedONhuntied Glppbiitetieo geh cbﬁaxﬁ.ﬂé(@tnmupgmﬁsha sat al et

is filtered off an(fh‘t"hg g(ﬂsi te(2r3s-@ m&te@ Welbmmdazﬂ -pragpyl (4100% of

d& (}] one S the active ingredient

1-[3+{4-[(2P
pi peri di nyl } propyl ]are fr%thefo gﬁr 2H - benzim dazol - 2 - one as
a residue. 30 Exanple XXI. A m xture of

21.5 parts off®1 - [3 - rgxybu ?efid 2 - nitrophergy B§ino]- | - 15
pi peridinyl}propyl] - 1, e& 2H - benzi m dazol 35 mifiitrer©Ne and 240

parts of nethanol is hydrggﬁaafe ongsyr@g ad$00gAaME.€ ANk ghmy oom
tenperature with 10 35 parts o pal | adi um on-charcoal catal yst 10%

After the cal cul ated éﬁb&hhtand)wl’ﬁ@ltﬁmganRegBiErqdémdsMSMp the catalyst is

filtered off ndthe tthctratel orate dyzngln art 00% %
1 ¥ )

| - [3- (4- [(2 polfihold vt he andPind Ghigiibr “e ars ?gﬁ‘

di hydro - 2H - benzZrnei rcx?nnxed)ﬁalaﬂxd\cfcﬂﬁdrdﬂ&.onm szti@ﬂdlnun

To a stirred mxtumepoa;fcdiilf@OQl rat 8 tepfpergture 0@27-9381Ctm®phe\wsh sitories.

t b tthat
propanol- 40 nd 222 t1 n IFE%;Fmetgcgé? i m,ng es1s warm—b Ao ed sz%alma 7 25
parts of SU|f nyl tﬁl:réy mgkﬁ‘n'EEH bf 4nS Bintie aﬁn%&ﬁ? tof &lcbthdoudd of e
45C). Upon conpl et if@mula SEI) rarnu N@e |pﬁarﬁ@daﬁdcmyeﬁkcép&ble 6ach0ht[d&mﬁtsal&€’fhhﬂdf in
t enperature. The reé!em‘vmlm»bmgeutlsalmorat ed, vyi eI d| ng 43 parts §1000/()

of N- (3 - cfgloro ag}ﬂl}"”?”f %ﬁ °’“m“§? e. 3
45 A ni xtur ecjgf 43|Q'E S M 50 Tﬁmﬁma ﬂmfm are by YeighE 2 enani ne

47.8 parts of 5 - chI oro - 1 3 - di hydI‘OEmmﬂle-I (4 - piperidinyl) - 2H -
benzi m dazol - %jr)]eAl@ d‘i’QBﬁﬂeF’f NNchlorell-ét- ket hafuifiioremethyibengde, par t s

of NN - dinet hyI acel B skri?in 3 é&"’aﬂ'g ‘H’g 'fc?lfhb‘ﬂa'ﬁbﬁl"%mdtmt Eﬁaﬁ. The
reaction mxtmre ignd Gl aiida 2 “t‘ﬁi ri’sv&Té 4 e T A DAl er . 35
The precipitated plh)idﬂtltblbml‘l axdfsolummrmie with Retliyiefdenc. The exdabtWi t h
- d Nizefl £ -
2, 2" - oxybi spr opane Tﬁleﬁpﬂx t Igﬁq‘r’ﬁa@and dr:e?*yl:.:‘i!&é;?gf%?gs lggO"/gn:fp?N‘Fg?O
. mtro 4 - (mﬂuoromethyl)phenyl]ammo} - propanol.

40 Example II. 40
Following the procedure of Example I and using equivalent amounts of the
appropnate starting materials there are prepared:
- [(4 - methyl - 2 - nitrophenyl)amine] - 1 - propanol as a residue;
- f(4,5 - dichloro - 2 - nitrophenyl)amino} - 1 - propanol; mp. 97°C; and
45 - [(2 - chloro - 6 - nitrophenyl)amino] - 1 - propanol as a residue. 45

Example III.
A mixture of 70 parts of 3 - [(4 - methyl 2 - nitrophenyl )amino] - 1 - propanol
and 400 parts of methanol is hydrogenated at normal pressure and at room tempera-
ture with 10 parts of palladnum—on-charcoal catalyst 10%,. After the calculated amount

50 of hydrogen is taken up, the catalyst is filtered off and the filtrate is evaporated, 50
yielding 54 parts (91%) of 3 - [(2 - amino - 4 - methylphenyl)amino] - 1 - propanol
as a residue.
Example IV.
A mixture of 141 parts of 3 - {[2 - nitro - 4 - (trifluoromethyl)phenyl)amino}-
55 1 - propanol and 1200 parts of methanol is hydrogenated at normal pressure and at. 55

room temperature with 15 parts of Raney—mckel catalyst. After the calculated amount
of hydrogen is taken up, the catalyst is filtered off and the filtrate is evaporated. -



1,3 - dihydro - - {-1 - [3 - (2 - nitrophenylam no)propyl] - 4 -

pi peridinyl) - 2H benzimdazol - 2 - one; np. [err]. A mxture of 64 parts
—of 5 =——chtoro—=—%1 3 =dihydro— 1 &= [3=(2 - nitro- 55

phenyl am no] propyl] - 4 -piperidinyl} - 2H - benzimdazol - 2 - one in 200
part 55 of nethanol and 225 parts of tetrahydrofuran is hydrogenated
at {ddimal pressure and at roomtenperature with 10 parts of Raney- ni ckel
catalyst. After the cal culated anount of hydrogen is taken up, the catalyst
is filtered off over hyflo and thesspsigtrate is evapor ated. The r33| due is

crystartrze OTFCR Ao e not 1rre pr oduct
i's filtered3afff: ;}g}lgl, %EJOMQ 5y§°d{m§ p’?s fw/"f £t 60 [N
- (2 - amnophenyl)amno]propy - 4- plperldlny - 5 - chloro- 1,3-

di hydro- 2H - n2| m dazol - 2 - &msmplen¥. [err]

1,542, 55 14 the procedure of Example IV and usmg eqmvale:gg%?ﬂ wexxiil. A

m xture of "é‘i‘:*é"é?r’i;‘s’:'iﬁ'”‘?"’ Ii:%m mropylpxwﬂhﬁmmmdbmro- 2H - benz-
i m dazol - 2 -=+#88°C;5 parts of f p - fluorophenyl) -

triazaspi roEAl cdeminn= 64ch1°rmh@yl)ilon$ia-rltsman®@d4 m:du;amléonate 0. 2 parts of
pot assi um i - 4pipe gt - ﬁ‘ﬁ?’?@“&")’mm] - It propanol geaniply residue. . hent anone i s
stirrgg and refluxed overni ght Aﬁ;,g,glqupl ing, the S precipitgfed
product is filTenrasdkredfdnd 260ulkdtsblitiod rof 5 Partsvdf Ge- [(Ri-raginoi 14 amedyll i Ng M xt ur e of
4 - methyl g??wl fh alnomvpmljm?o-aa(g@ ardmchlmvdact:gg};;g%a%whd ng net hanol .

It is filte N - dinet hyl

f or ms g de an&gt;"g%fwgﬁ{ mrzu§W1 E 2$nhou % 188 %3:% hydrgs - 2 -
0X0 -2H - bafei mliigzolroom fbmnewure the prohlc) f3r cxfayckell mthltnchl eiHauorophenyI) -
1,3,8 - tri Emasxm egfar# hvdaochlomead Fabmon 5%, dried) few;l angixarrpl e XX V.
Fol | owi ng t 5@’&' ?S;In v é‘ amount's of

t he ampropr ﬁ’ ‘?I;@i%%h@| s the f %’g g"‘éﬂn r’fds gre prapared: 15
8 - [3- (6 - chloro -2 di hydro - 2 - oxo - 1H- ben2|mdazo 1- 1 -

yl) propyl] - N%E 4 - fl uorm&fqnad?%ﬁoé, t:ralmaoZ%SBfI ro[ 4( g] ge_can - 4

- one hem hy
di hydro - G - hyio %amdaémgmdqmlmxﬂmmyl)pgpyll -

1, 3,825 trlazas ;o[45decan- - one;
20 8 - (3 -szdlshloroi }y dfhgdro - P - (3osm§mxmopyl)(zl* beswimidapn) | 3 - onej H -
|

benzi m dazo opy| yl

triazaspi ro g%raecén - Fo'py ? n mﬁ{@g gH ig %Zzgl 3 hydro - 2 -
0X0 - 3dH - berthlmm d&&zoﬂmydml- 1 -YB) popypkdpyl) - 2H-- Hedeimifldzoli -f 2 uarepnet h;d ) phenyl ]
- 1,3,8 - tria»psMBB8Y®}-4,5]decan - 4 - one; np. 198.2C, 25 [3 -
(2,3 - dihydro- 2 - oxo - 1H - Wﬂlg_azol - 1 -yl)propyl] - 1 - phenyl -

25 To a stirred solution of 18.5 parts of 1,3 - dihydro - 1 - (3 - hydroxypropyl)-
5 - methyl - 2H - benzimidazol - 2 - one in 325 parts of dichloromethane are added
35 11.9 parts of N,N - diethylethanamine. Then there are added dropwise (slowly) 35

11.5 parts of methanesulfonyl chloride. Upon completion, stirring is continued for
1 hour at reflux temperature. After cooling, the reaction mixture is washed with water,
dried, filtered and evaporated. The solid residue is crystallized from 4 - methyl - 2-
pentanone, yielding 15 parts (58%,) of 1,3 - dihydro - 1 - (3 - hydroxypropyl) - 5-
40 methyl - 2H - benzimidazol - 2 - one methanesulfonate; mp. 125°C. 40

Example IX.
Following the procedure of Example VIII and using equivalent amounts of the
appropriate starting materials there are prepared:
3 - (5,6 - dichloro - 2,3 - dihydro - 2 - oxo - 1H - benzimidazol - 1 . yl)propyl
45 methanesulfonate as an oily residue; 45
3 - (7 - chloro - 2,3 - dihydro - 2 - oxo - 1H - benzimidazol - 1 - yl)propyl methane-
sulfonate; and
3 - (5 - chioro - 2,3 - dihydro - 2 - oxo - 1H - benzimidazol - 1 - yl)propyl methane-
sulfonate; mp. = 140°C,

50 Example X. 50
A mixture of 30 parts of 1H-benzimidazole, 49 parts of 2 - (4 - chlorobutoxy)-
tetrahydro . 2H - pyran, 21 parts of potassium hydroxide and 200 parts of ethanol
is stirred and refluxed overnight. The reaction mixture is cooled to room temperature,
filtered and the filtrate is evaporated. The residue is stirred in water and acidified

35 with a diluted hydrochloric acid solution. The whole is stirred and heated for 30 55
minutes in a water-bath. After cooling to room temperature, the product is extracted
with methylbenzene. The aqueous phase is separated and alkalized with ammonium
hydroxide. The product is extracted with dichloromethane. The extract is dried,



1,3,8 - triazaspiro[4,5]decan - 4 - one; np. 228C, 8 - [3 - (5 - chloro -
2,3 - dihydro - 2 - oxo - 1H - benzimdazol - 1 - yl)propyl]- 1 -
(4-fluorophenyl) - 1,3,8 - triazaspt+rof45ldecan—A4—one—mp—1717C -8 -
[3 - (6 - chloro - 2,3 - dihydro - 2 - oxo- 1H - benzim dazol - 1 -

yl ) propyl]- 30 1 - phenyl - 1,3,8 - triazaspiro[4,5]decan - A
one; np. 255-256C; : : 301 - (4 - fluorophenyl) - 8 - (3 - 3
di hydro - 2- oxo - 5 - (trifluoromethyl)- 1H - benzim dazol - 1 - yl]
propyl } § triazaspirol4, 5] decan : si4 ON€; Np. 259.7C 8 - [3 -5
(2,3 - d|hydrc? 2 - oxo . 1H ]
35 1 - (filveed/ind-evapo@ied yleldmgl Azmaspofr 3] 4 b&lididszole - 1 4butanglnas;annp,
186C; ollyreidys, 1 - (4 - chloro - 3 - nethylphenyl) - 8 - [3 -
(2,3 - dihydro - 2 - oxo - 1H - benz- i okr.- 1 - yl)propyl] 1,3,8 -

triazaspiro[ 4, 5] decanTo a4tirredQhiRture5p 23 P8 oH (3 - AigrS- 1 - [(3 - hydrcklybropyl) - 5-

benzi m dazol - 1 - (gﬂ)iltpval) 2H - benzmgrh R --onelin3 5@ partstof frighlorométhage amQ 5
[4,5]decan - 4 - oA ed ‘I? arts ;;fn::ﬂu er:iYI chl gngsurUapon tcl:c:l:;xptl‘:’,l:ion, the wh ole lsccl::ated

40" Exanpl € YNV A ReXieiltis Bl d &%&ﬁdfﬁm o redetal & Gyetalibedtnom G12Y SR -

(3 - hydroxypropyl )nspraﬁdne,yxetae:gznrpa 56t/ )-of 2 -- (30dhlordptopANe 3l fdmya:roes 2. 5
parts of 1 - 1phenyl(triftudrorgetigl) -12H -deiidazdl[ 4 - Bledecan - 4 - one, 10 parts ofl0
sodi um carbonate and 80 parts of 4- 45 thyI - 2 - pentanone is
stirred and refl uxed ?Mﬁ{vﬂk%tprocmﬂ Jf@ﬁiﬂkgﬂl deJsHE ﬁmlcﬁanequlvaﬂlr& ﬁQQ'lted and
water i s added. Thef ps @pprgpriita thedioyyr @spiibd Ia§afs||ahih§l’nﬁdnﬂftfxe follGhviny shforidds| | zed
twce froma mxturaemarwl\l-dl nmet hy Iforrram de an water, yielding 0.8 pa
(179 of 8 -1 - Gr e e g tiis; Hpminbi dyigm dald

-1 - yl)propyl]- - 1 rlazas |ro[ , 5] decan -

258.4C. 50 1- (4 chlorobutyl) 1H - benznmldazole as an oily rEimepl e XXVI.

50 Foll owi ng the procedure of Exanple ; y carrying out the reaction
in N, N-di methyl formamgde a L mi % oW 0% €4 ungs. ks o epapged
from the appropri atdﬁﬁ%tgﬁmﬁ (M cgl;lét lmnze d;%droé}\ﬁse, ngmgm En%d

di hydro - 2 - OXO 4 sﬂlhhon dbéﬂmrm of gl a-acetilbenzeyiéa inyd0|partO& dimethylbenzene 1 -

6

phenyl - 1,3, 8 - ﬁtﬂm fa?abemdm e are (gt e% 28 ( eer-samemﬂ

558 - [3 - ered unﬁec? -ch oglrzlﬁ r’ﬂﬁfﬁ%

yl ) propyl ] - & ph%ﬁlﬂéamn trh:hl&r&h&ﬂa e | (O8 B a  at

255. 5C. Exanpl e XXhte. fraérioms X&Ufﬁec&ﬂ abd [lger élﬁemofs elgporated,dyidlding ®1 paris of €3 -

i odopropyl) - 3 - gé Il 3.- rogO!l - (1 - mepwhz? nipbesylgshenyl) 3 2H pbpazimidazel-part s
of 1 - phenyl - s Py spiro[ 4, 5] decan - 4- 60 29

1,542,514 30 Example XIV. 29 one, 2.65 parts of 39

sodi um car bonate and 7a. aSstipredt Sofutiod of \B. NpartschfﬂBth%hjfdw mari de maghylethenyl)-
2H - benzimidazol - 2 - one in 45 parts of N dimethylformamide are added

portionwise 1.7 parts of a sodium hydride dlspersxon 78%,. After stirring for 1 hour

at room temperature, the whole is cooled to 0—5°C and 8.65 parts of 1 - bromo - 3-

35 chloropropane are added dropwise (slowly). Upon_completion, stirring is continued 35

for 3 hours at room temperature. The reaction mixture is poured onto crushed ice

and the product is extracted with methylbenzene. The extract is washed with water,

dried, filtered and evaporated. The residue is crystallized from 2-propanol, yielding

5.5 parts (445.) of 1 - (3 - chloropropyl) -~ 1,3 - dihydro - 3 - (1 - methylethenyl)-

40 2H - benzimidazol - 2 - one; mp. 115°C. 40
Example XV.
To a stirred and hot (55°C) mixture of 22.2 parts of 1,3 - thydro - 5,6-
dimethy! - 3 - (1 - methyl - 2 - phenylethenyl) - 2H - benzimidazol - 2 - one, 3
parts of N,N,N - triethylbenzenemethanaminjum chloride and 112.5 parts of a sodium
45 hydroxide solution 60%, are added dropwise 15.8 parts of 1 - bromo - 3 - chloro- 45

propane (slightly exothermic reaction). Upon completion, stirring is continued for
5 hours at 55°C. After cooling, water is added and the oily product is extracted with
methylbenzene. The extract is dried, filtered and evaporated. The residue is crystal-
lized from 2,2’-oxybispropane, yielding, after drymg, 25 parts (88.5%,) of 1 - (3-

50 chloropropyl) - 1,3 - dihydro - 5,6 - dimethyl - 3 - (1 - methyl - 2 - phenylethenyl)- 30
2H - benzimidazol - 2 - one; mp. 98°C.
Example XVI.

Following the procedure of Example XV and using equivalent amounts of the
appropriate starting materials there are prepared:
55 1 - (3 - chloropropyl) - 1,3 - dihydro - 3 - (2 - propenyl) - 2H - benzimidazol - 2- 55
one as a residue; .
1 - (3 - chloro - 2 - methylpropyl) - 1,3 - dihydro - 3 - (1 - methylethenyl) - 2H-
benzimidazol - 2 - one as a residue; and



stirred and heated for 2 hours at [err]. The reaction mxture is cool ed and
poured onto water, whereupon an oily precipitate is forned. The supernat ant
—agueous phase—i-s—decanted—and -t he resi dual e+——s—dissolved in

trichl oronmethane. The solution is dried, filtered and evaporated. The

r;sr ue is purified by col um-chronmat ography over 5 silica gel using
a’¥i yture of trichloronmethane and 5% of nethanol as .eluent. The pure
fractions are collected and the eluent is evaporated, yielding 1 part of 8

[3- (1,3 - dihydro - 3 - nethyl 1 gv- 0xo - 2H - benzi'm'dazol - -
yl) pr } 138 o ﬁa.s.pJ_La[.A.,ﬁ.].d.ec.am-Jl = np. 164C.
10

1-(3- chlompropyl) 5 ﬂuoro - 1,3 - dihydiw a5 a ->oel | 2 - phmyl-
10 A mixture Stheng)) s 3 Sergimidsach - 2 - e arpnSieresidue 3 - dihydro - 1 - (3 -
hydroxypropyl)- 2H - benzi m dazghmsie Zvyr. ONe net hanesul fonate, 9.2 parts of

1 - phenyl - 2 sdtufion of 13 paERSP1 £ ¢ 4 - 1,3 ddihydede3 aqud adehgparts of N, N -
di net siyl for:gmﬂ)delﬂsbgmmdaeﬁ andnheaﬁtmds%efta yémh}gqgiwd @h!eorh“gdr The reaction
m xture is Je\PY om tempe T8¥i due. The whol e
i's made al Kghd @’% 'zﬁ,eimﬁ‘@%{m&‘:zmﬁagﬁ%gn %'g';g product i s.
extracted vu,ri 5°Clch ororre The extract is dried, filtéered and

evaporated. The residue is purlfled b

gel d8ing amxtur ri chl ofsmplen?
pure fractis0 fg}f%ﬁl hlogop

col umm- chromat ography over silica

HI- 10% thanol as dPuent, The
-Ee‘k&& he solid
'Cethanol ,,s aofeee The product is

residue is @5&;1801‘,3 arts ¢

fil tered ofh dear:md mxymelxd:ﬂgm’%edpautme miuhﬁ is dn[ss%lved mtﬁﬁlo(-é 6 - 1d| chloro -
1,3 d5dihy s residya is spyallizel - 115phenyl -
1,3,8 - tr| &W vggﬂ %" 2‘ PEIXXI X. A mixture
of 2.3 par tigi 14@ oPof)ro ydro - 2ZH benz- 25

i mdazol - 2 - one, parts of 5-xclhloro- 13- dihydro- 1- (4 -
pi perjdinyl)- 2 2H -..penzi m_despple Ala. 3,2 part sodi

car bdhat e, !Q“‘f"f 6) | rit i SUTORRenSE a‘:‘% ‘“,23 nethyl - 2 -
pent anone ias norkal ) AUthS p e odrtsOsl M xture is
cooled to mdhdhmgnmailuaelyanm"/wam thcswmitdedl am$¥me oﬂrhydmhcss(él ved product S

filtgped ofcleanis pheniupi {aPRet F“Fca 30, . gel
usin§” a &drﬁ?ondl B e To u:'q:u hanol as
30 el uent. Griol WF 88 tdfga&maﬁa @ - a¥hblel S evapor at ed.

The resi dués ststutwsie&ktd bedS houosTTHe reaqiprt inixture 1s2001ed tlummdg:t The product is
filtered of‘%‘ m'é@ri'?gﬂ T?W@Fﬂ"é "e“’b‘?" léL t hyI f.or mani de
a.”d ter, Q“ @:35&35 is lI '3 -

di hydro-- Garts oftwater recrystalhzaﬂlom p.:eopyI] - 4 -

pi peri di nylp}nm ofll,B dﬂdﬂrhy-dre(s - iytiroxypeopyl) mZHa-zhthzxmxd&ol -35 ame; np. [err]

Exa eXXX? ur Ie XXIXa ng equi val ent
armun%s of f“bgfh%ﬁg Pﬁ %gm%fﬁ;? ’%JPQI m corrg;(g)unds are
meﬂmnesulfély id cooll ail

pr epar ed: 'meﬂamun{llm de&ﬁs 3- (1 -

nmet hyl et heﬂy\b)pymﬁne- xsax(pomﬂ:dl:l-'l‘o ﬂ}e@ldnemamambbamfo[ mﬁmm;lEZ -
\%ﬁl}ned tered t_is of tric e

met h% prop ] solunon ls %?rer mgsmm sulfate and eva 'Ihc residue is crystal- 40

lized from 40 parts of methylbenzene, yielding 25.5 parts of 1 »3 - dihydro - 1 - (3-
hydroxypropyl) - 2H - benzimidazol - 2 - one methancsulfonatc; mp. 118—120°C.
To a solution of 0.5 parts of sodium in 40 parts of absolute ethanol are added
in the cold 5.4 parts of 1,3 - dihydro -1 - (3 - hydroxypropyl) - 2H - benzimidazol-
45 2 - one methanesulfonate. The whole is stirred until all solid enters solution. The 45
solution is further stirred and refluxed for 2 hours. After cooling, the reaction mixture
is filtered from some inorganic matter and the filtrate is evaporated. The residue is
dissolved in 80 parts of methylbenzene, boiled with activated charcoal, filtered and
the filtrate is evaporated again. The solid residue is washed with cold methylbenzene
50 . and crystallized from 16 parts of methylbenzene, yielding 2.6 parts of 3,4 - dihydro- 50
2H - [1,3]oxazino{3,2-a]benzimidazole; mp. 116.5—118.5°C. :
To a solution of 5.7 parts of 3,4 - dihydro - 2H - [1,3]oxazino - [3,2-a]benz-
imidazole in 80 patrs of 2-propanone is added 5.7 parts of iodomethane and the whole
is stirred and refluxed for 2h. 50. Then there is added a second portion of 5.7 parts
55 of iodomethane and the whole is further stirred and refluxed for 2h. 50. The solvent 55
is evaporated, yielding 1,3 - dihydro - 1 - (3 - iodopropyl) - 3 - methyl - 2H-
benzimidazol - 2 - one as an oily residue.

Example XX.
A mixture of 84 parts of ethyl 4 - [(4 - chloro - 2 - nitrophenyl)amino] - 1-
60 piperidinecarboxylate and 750 parts of a hydrobromic acid solution 48°%, in water 60



2H - benzim dazol - 2 - one as an oily residue; 6 - chloro - | - {3 - [4 -

(5 - chloro - 2,3 - dihvdro - 2 - oxo - IH - benzimdazol- 1 - yl)

pi peridinvl]propyl} - 1,3 -..di-hydro—2H—berzi-mdazel—2——onre 45— ——
hydrate; nmp. [err] 1 - (3 - [4 - (2.3 - dihydro - 2 - ox0 - 1H -

benzi mdazol - | - yl) - I - piperidinyll- propyl} - 1,3 - dihvdro - 5 6

di methyl - 2H - benzi m dazol - 2 - one 2- propanolate; np. 159C, 6 - co

- 1,3 - dihydro - I - {3 - [4 - (2,3 - dihydro - 2 - oxo - 1H - benz- 50

i m dazol 1 - yl) - 1= piperidinyl]pr opxl} 2H - benzi m dazol - ?pne

50 np. [err] A= {3 - [4 - (2 3 . dihydd Y i 1..;1 ;a;mmdazcr

-yl) -1 - pi perudsthm‘ Ifqrihoyl‘SSThe MM%P ‘EH!S- f5red 2

one; np. [err] 1, 3" :3/,‘ '°‘h{‘, dﬁam"l'f;gﬁ / °f gn’?éxo -

- benzi nidazol - I J: re 105 pans of lpp(e;n rf)pw JmethyP -

(tr|fI uororretshyl ) e&m&ﬂ 2 ERazididikor-0d - one l-pax‘iknﬁN (455!:16&]0 2[ ermi,heﬁyl)- chl oso
{3 -14- hydrpbromide §3 parts lof sodibym garbaw wyﬂn) - 1-

p| peridi nyl ] propyl‘jldlde 20 Pmr ﬁi dfymethyl-3-peatanppe Jﬂ‘ﬂﬁl':gs:d fﬁ'tﬁ . 253-

[err] 60 sega gogdimltked'andm ,yxe ing 99X && 3 - (2

- propenyl) 10 1H (mB,Q)Zof 1603 H{radelmo chlordl - 2 - \hk Yamjnoj - -—p:phqneyl} -di nyltp -

1,3 - dihydro - Zmylﬂ)edﬁl-rﬂlh?dmll Ql=me;hséethcm|b) %Hzrlb}mmdu@eﬂ one as a

1,542, 514 residue. { 98.5 parts of 1 - [3 - (8 - % Bing

e 8 (8 AR T M A R R
- e(ls aci

206.6C;, 5 - chl or ovith geseous|Hydrogef 3 hlon 2A8¢f-b°dlnh Qtra)whllesm oi Preﬂplm hiteet henyl )

- 2 - oxo - 1H 5'“P'”‘“"*““!"‘*“‘c W‘gg&m“”'“‘ f 4pEAded in. w %rldlnyll
lkal ed Tuti

- 1,3 - dihydro - i At W mﬂylb:nczom ,ﬁmmo ﬁhe,gp e t C and 1
- {1- 1[4 - LH - rbmaaﬁsmrﬂan@dd froml 4-- ny nunoﬁe -Theippodiice Gk fityekel of 1, 3 20
di hydro- 2H - benzmir\dda'zaieldmgzis Pﬂwné” 5%9 °f1157 (ic (4B<h(rngI ehloxox2. - q_i@o-
A mxture of 5.3 rﬁ Qamipo] - 1 (Pg”"d brdﬁy‘l ¢ihydro, - Yensmitaze) - 25 -

net hyl - 10 3 -7 ([ mixiRd 101 $ ol lt)- (3 -2l - (P e RAdrdL 83 2R bophenyd)aminBile,
parts of 1,325 di flydpxpendﬂxyl-}prép?]l]-—p.’opeihydﬂo AN ) benzitditiazol D2Nzdinkrh Olpars 2 - 25
one, 6.4 parts of raptatavonnwmmm fth 5 perts.

pentanone is sti rrgjE Q"“? f gg%'mﬁgﬁw wﬁ/&:ﬁaﬂf ) ﬂgf ter
cooling, water is a0 Rinb AMET &1 pi ®) ,3-
met hyl - 2 -3pent althyde~ pﬂase:zhﬁdaihlwdqneﬁsdmued and evapora oi | y80

residue is 15
' Example XXI.
A mixture of 21.5 parts of 1 - [3 - {4 - [(4 - chloro - 2 - nitrophenyl )amino]-
1 - piperidinyl}propyl] - 1,3 - dihydro - 2H - benzimidazol - 2 - one and 240 pants
methanol is hydrogenated at norma! pressure and at room temperature with 10
35 parts of palladxum—on—charcoal catalyst 10%,. After the calculated amount of hydrogen 35

is tak?t; ng/ )thcf iatal{;t IS{ 4ﬁlt:e[re;l off and the filtrate is evaporated, yielding 18.5

pam %) of 1 - (2 - aminophenyl)amino] - 1 - piperidinyl 1}-

1,3 - dihydro - 2H - benzimidazol - 2 - one as a residue. " Piperidinyl}propyl]

Example XXII.

40 To a stirred mixture of 39.2 parts of 3 - (2 - nitrophenyl)amino - 1 - propanol 40
and 225 parts of trichloromethane are added dropwise 35.7 parts of sulfinyl chloride
(exothermic reaction: the temperature rises to 45°C). Upon completion, stirring is
continued for 6 hours at reflux temperature. The reacnon mixture is evaporated,
yielding 43 parts (100%) of N - (3 - chloropropyl) . 2 - nitrobenzenamine as a

45 residue. 45

A mixture of 43 parts of N - (3 - chloropropyl) - 2 - nitrobenzenamine 47.8
parts of 5 - chloro - 1,3 - dihydro - 1 - (4 - piperidinyl) - 2H - benzimidazol - 2-
one, 30.3 parts of N,N - diethylethanamine and 180 parts of NN - dimethylacetamide
is stirred and heated for 6 hours at 100°C. The reaction mixture is cooled and poured

50 onto 1500 parts of water. The precipitated product is filtered off, washed with water 50
and with 2,2’-oxybispropane and dried, yielding 64 parts (78. 3%) of § - chloro-

1,3 - dihydro - 1 . {1 - [3 - (2 - nitrophenylamino)propyl] - 4 - piperidinyl} - 2H-
benzimidazol - 2 - one; mp. 220°C.

Ammmreof“partsofs-chloro-l.3-d1hyd:o-l-{l-[3-(2-mtro—

55 phenylamino}propyl] - 4 -piperidinyl} - 2H - benzimidazol - 2 - one in 200 parts 55
of methanol and 225 parts of tetrahydrofuran is hydrogenated at normal pressure and
at room temperature with 10 parts of Raney-nickel catalyst. After the calculated
amount of hydrogen is taken up, the catalyst is filtered off over hyflo and the filtrate
is evaporated. The residue is crystallized from a mixture of 2-propanol and ethanol.

60 The product is filtered off and dried, yielding 42 parts (70.5%) of 1 - {1 - {3-. 60
[N - (2 - aminophenyl)amino}propyl} - 4 - piperidinyl] - § - chloro - 1,3 - dihydro-
2H - benzimidazol - 2 -one; mp. 196°C.



purified by col um-chromatography over silica gel using a m xture of
trichloro- nethane and net hanol (90:10 by volune) as eluent. The pure

i nt is—evaporated, yielding 6 parts
(67% of 1 - {3 - [4 - (2,3 - dihydro- 20 2 - 0ox0 - 1H - benzi m dazol
- 1-yl) - 1- piperidinyl]propyl) - 1,3 - dihydro - 5- 20 methyl - 3 -
(1@met hyl et henyl) - 2H - benzim dazol - 2 - one as an oily residue.
Exanpl e XXXI'I. Followi ng the procedure of Exanple XXXl and using equival ent

armunt%of t he appropr| ate startllrng,grﬁt erials, the follow ng conggounds are
pr epareet—= #——es——e-hi-e?-e—e—a——d?hyﬁ*e—ﬁ——m—%-i -
benzi m dazol - Io) F"’""‘Pl'-' XXl $1 i thyX - 1,3 -
di hydro - % 4 {é ‘Gé . enzi m dazol - 2

- one as an4 dr&ma:e, luenande d30-paxdd hydro ~2 -
0X0 - 5lH - hehznmh a-zz)l- pent&xone Isgumdlanqunedl pydl g,-thC1 3 - 3di hydro -

5 - nethyl PNCJPI“ E“’dﬂcfn‘?tﬁi § ':l‘“ of. one as an
ol ly .re.SI dui l&ﬁ 3ystall m%’ dimy yl “fo
dro

pi peri di nyl rQ'ofs-[3- Y%A -2H - beAkimidaef nz.lmd’zol -2 -
one; .M. 22yipropsic- 5--(4eﬂnbmpmnyl) ﬂ_l,-3,8{-1maza§1&0E4 Sidecan 0R0- eme3fmBH) - 10
benzoxazoyl%léﬁcﬁ)yl] - 4 - piperidinyl}- 1,3 - dihydro - 2H - benzi ni dazol -
2 - one; np. 212.3C. Exanple % qxéﬁ A m xture of 5.4 parys of
3 - (3 - br orrmmamghm 1d) of - Exafiplé uamal ,eqmvalcnt amoumtboft. 5 parts of 5
- chloro - ;h;gs 1(6 %dmgénafcmls huollvx: ?om rgugqlaz pared:- benlfl m dglzsol 2 -
one, B 3 pabt s &hlorpy "8?2? - 0 1 ? odi del3and 200
parts of 4 - r@[&@.c- rﬂf"g on‘gmé’"%[t a‘hd %ﬁe’f or 3 hours
with water-geqgar hed¥i )t £8 qeol(lz;ag,mmioers,ssdmid@d. andxdhmi ayers are
separated. Th dazolc- bhrad)prapyl] dr %8 vhazdspien] &8 decam - dvapnsr aped. The residue
i s cr%tall 5? m 3“1 ture Pf A et apori; and ¥ -

pr opanone. ME sertggz THeYi ﬁiqu,‘eég 5 parts (31%
of 5 - chl 080[3 ,23 - di -ngozo 1}?& {&E:mmha%ol- (2,»{?«;5,«}

benzot hi azol yl(;qaﬁmlboyxtgﬁd}l?hwyﬂ - Ji3ger trigkaspird[)i.5] de@H 4 -lvoe; 2ipil 9827 2 55 one; np.

184. 185 - d- oxo41H benzimidazol - -yl)mallh:n M‘V
45 Fol | ow ng. tﬁ\é RS i A T BB Tenstdigng isS. prggped 1 - (1 - [
(1H - benzotrlnzod-ﬂuombhenyly )lprsopgﬁh;]asp.mn,sidepunpen ehenyxb}l - chloro - 1,3 -
di hydr o- 2I—B-Hber\iﬁlil-mltzi'azéﬁt -dilfydro -Zheoxo riH Z@@ml@? r e irreppih- of 130- (3 -

cn )
brormBQopyI% 1—P W r’iéﬁtrg ?1’%{2@?%‘; ?ﬁl"éﬂ'y (@nu%mme Lydro ¥ 1 -.(4 -
pi peri di nyl ’llg idazol - NZ4rtBy mgzaspl ]decan 4 - one,
50 Exanpl e XX)%z&ymxtureo 5 parts &t 1, hydro - (3 -

i odopr opyl ) 8- (3- (Z,hetdh -ZEWOthzmmm 1 QI)PNME-SBmG‘tﬁylparts of 5 -

chl or &5 - ldgﬂ g ““‘%ﬂ"’“ﬁ? g #°Cs benzi i dazol 3% 2 -
one. .65 phr (huabted ‘“‘s‘ Vale, s pa'@t%np?mlﬁb?’é

di met hyl f or maninde is stlrrec 0-80C for hour s he reaction nixture
i's 8 -03 - (1H - benzmndazol - l - yl)propyl)] - 1 - phenyl - 1,3,8 - triazaspiro-
40 [4,5])decan - 4 - one; mp. 191°C. 40
Example XXV.

A mixture of 4.2 parts of 4 - chloro - 1,3 - dihydro - 3 - (3 - hydroxypropyl)-
2H - benzimidazol - 2 - one methanesulfonate, 2.5 parts of 1 - phenyl - 1,3,8-
triazaspiro[4,5]decan - 4 - one, 10 parts of sodium carbonate and 80 parts of 4-
45 methyl - 2 - pentanone is stirred and refluxed overnight. The reaction mixture is 45
cooled and water is added. The precipitated product is filtered off and crystallized
twice from a mixture of N,N-dimethylformamide and water, yielding 0.8 parts (17%,)
of 8 - [3 - (7 - chloro - 1,3 - dihydro - 2 - oxo - 2H - benzimidazol - 1 - yl)propyl]-
1 - phenyl - 1,3,8 - mazaspxro[4,5]decan 4 - one; mp. 258.4°C.

50 Example XXVI. 50
Following the procedure of Example XXV and by carrying out the reaction in
N,N-duncthylfonnamxde as a solvent, the following compounds are prepared from
thc appropriate starting materials:
- [3 - (5 - chloro - 2,3 - dihydro - 2 - oxo - 1H - benzimidazol - 1 - yl)propyl]-
55 1 - phenyl - 1,3,8 - triazaspiro[4,5]decan - 4 - one; mp. 233.7°C; and 55
- [3 - (2,3 - dihydro - 5§ - methyl - 2 - oxo0 - 1H - benzumdazol - 1 - yl)propyl]-
1 - phenyl - 1,3,8 - triazaspiro(4,5]decan - 4 - one; mp. 255.5°C.

Example XXVII.
A mixture of 5 parts of 1,3 - dihydro - 1 - (3 - iodopropyl) - 3 - methyl - 2H-
60 benzimidazol - 2 - one, 3.4 parts of 1 - phenyl - 1,3,8 - triazaspiro[4,5]decan - 4- 60



cool ed, poured onto water and the precipitated product is filtered off. It
S dlssolved in trichloronethane. The solution is dried, filtered and

evapor-at ed—TFhe—residue—t+s——ctryst al-Hzed—t+om4—rethy—2—pentanone—
yielding 3 parts (43 %9 of 5 - chloro- 1 - (1 - [3 - (1,3 - dihydro - 3 -
methyl - 2 - oxo - 2H - benzim dazol - 1 - yl)- 60 propyl] - 4 -
piperidinyl) - 1,3 - dihydro - 2H - benzim dazol - 2 - one; np. 166.5C. /6
31 : 1,542,514 -
31 Exanpl e A mxture of 7.6 parts chloro 3 di hydro -

- (3 -nﬁydrxxxxgan\ll\- 2H - _henzij m'_fl:ain7nl ,5%3& e_;;e_t_han.e_s,u,L_f_,gpa_t__)g/_'__a,g_

parts of 5 - chl or cone, 2153parts o h;hdmcrarbdnase a@d 22.5 rparpedflbdNnydn):ethylthhamxde is
benzi m dazol - 2 - %;lﬁEd amg hegped for fh° !edt ? marmae B3 cooled aﬂd@S‘;‘;fsgarts of
W G et o ot S e TR e e B S

[err] for 2 haurs. fikRdr# aceupeaum EY dJ'i-c@id\heSns dfatogr over 5
preci pi tated producdlics gelfusing @rmigtuef df mduloroadthmchnqwm bf methdayl as eluent. The

col um- chr omat ogr a ?“5§¥°I ‘~T°l!°&f° nd G‘Slclﬁg’t W#B@tﬂfﬁd Y'd#"‘& k iperhbbod orfdt hane
and 10%. of -met hano hc {;ﬁz sg&ﬁ:ﬁ o ke b 2ol ol r dPERIandr t he
el uent i s evaporat ed. The 'so Pres|

ue is crystalliZed 10 from4 -
methyl - 2 - gpent anone The roduct |sEiﬂﬂpkeX§leIbff and recrystalli zed from
10 a mixture of NN ; d?‘?h?ﬁ Ldr dihydgo § & - ﬂ‘r'fgl”ﬁ’ﬂ’ - again
and dissolved in a ﬁiﬁé t&ﬁ 93"; et BB o, St amount
of N. N- dinethyl forﬁa at $&1dvl$h dcﬁ&n%ﬁﬁirctnk le&ap&haaﬁndamen e

filtrate i s ci®ncentaddidew tho raldneol’mnmhdé lamﬂstaﬂéme itht emmﬂih!e! lmdmdntamdat e i

triturated in met haﬂbE%%ng F"g“l‘“ 5°h1°’°m°“l':"}f mm"? "F’F‘F t“%"r ed of f
and dried, yieldi nga g ‘ﬁet né aﬁ]%);o f ‘me anol el tfgle'hL% ons s chloro

- 1,3 - di hydro - Zare collicRed-andtte eludd€ 2vapdritad The solid. residuglis) triturated in 4 - methyl-
pi peri di nyl ] popyl }2 - pent@noned i Ty greguct nQﬁlteredethzndnﬂrd:a.zntldmg 2 partopfed - rip- 20

229- 236C. Exanpl e x§6y flichl d 14H ppengimidazoh - 1 - ghpwpBbr dpyl ) -
5 - fluoro -aT,)Be- %E‘)%drltggéo tgazasfﬁgg deca“ '°“Fr‘g é?’)ZE 2 - phenyFretEgni/l)

- 2H - benzimdazol - 2 - one, 5 parts E&imﬂe xxix. 20 chloro - 1,3 -
dihydro - 1 - (4 - pi pemixtiranyf 3.3 parRHf 1 -b@nzéhivrapeopyl) - 1,32 dihydme, 2Hi - B&zpart s

of sodi um car%nat mi si {iera oh? ddibdre (4yaPi 'dﬁ‘t/l)4 - B
methyl - 2 - pent anqwdaadﬁlﬁﬁe? E.‘:Et;‘%z? &éé“ q%ﬁﬁﬁ? R | <

cool ed to room t enpEkeadesttioh mi@ir€ls dosledt bl Yide? iflhddecs ERNAL ed.
The organi ¢ phase idisselved epdodu@Ss filtered off Mdt prri§ell byn chlwnnaghomatography e srhe& due

is stirred an reflgk H“’me‘?ni“tf re \njof |y trighlergm ‘1 n and I‘M
hydrochl oric aci d Sglith i tydiiabd o) AL b0l el halsl 1’
id¢ @nd sara alihg ed

evaporated and the dn@sedyellized f&oakerx\uﬂﬁelonmntermetﬂr
wi t h anmoni urrg;ydr ok3 gertsa36F/,h ke S prebloadt - (1s- Bxt (13t diblydvd { 2 - bxd C2H o benz- 35
met hane. The trac't"u ’5"1 Irl‘m “’”PY" tér‘é’d?‘ﬂﬁ?f‘)evbboﬁ'al‘k‘d 2H h denzigidagp)i e 27 s

purified by 30 ot d chrorratogrgg;gf })g silica gel using a mxture
of trichloronmethane afiiowing the pRicedife!di A athol % 4w WiRg EqRAleRSanRhite Bt . The
pure fractions are wohipoptiftel stastidy ina@rials, the following compounds are prepared
40 § - chloro - 1 - [1 - {3 -[23 - dihydro - 3 - (1 - methylethenyl) - 2 - oxo - 1H- 40
benzimidazol - 1 - vl] - 2 - methylproovl} - 4 - piperidine] - 13 - dihydro-
2H - benzimidazol - 2 - one as an oily residue;
6 - chloro - 1 - {3 - [4 - (5 - chloro - 2,3 - dihvdro - 2 - oxo - 1H - benzimidazol-
1 . yl) - piperidinvllpropyl} - 1,3 - dihydro - 2H - benzimidazol - 2 - one .
45 hvdrate; mo. 179.6°C; 45
1-{3-1(4-(23 - dihvdro - 2 - oxo - 1H - benzimidazol - 1 - vl} - 1 - piveridinyl1-
propyl} - 1.3 - dihvdro - 5,6 - dimethyl - 2H - benzimidazol - 2 - one 2-
propanolate; mp. 159°C;
6 - chloro - 1,3 - dihydro - 1 - {3 - [4 - (2,3 - dihydro - 2 - oxo - 1H - benz-
50 imidazol - 1 - yl) - 1 - piperidinyl]propyl} - 2H - benzimidazol - 2 - one; 50
mp. 273°C;
1-(3-[4-(23 - dihydro - 2 - oxo - 1H - benzimidazol - 1 - yl) - 1 - piperidinyl]-
propyl} - 1,3 - dihydro - 2H - benzimidazol - 2 - one; mp. 225°C;
1,3 -~ dihydro - 1 - {3 - [4 - (2,3 - dihydro - 2 - ox0 - 1H - benzxmldazol - 1 - yb)-
55 1. plpendmyl) propyl} - 5 - (trifluoromethyl) - 2H - benzimidazol - 2 - one; 55
mp. 263.4°
5- chlgro 1- {3 - [4 - (2,3 - dihydro - 2 - oxo - 1H - benzimidazol - 1 - yl) - 1-
plpendmyI] propyl} - 1,3 - dihydro - 2H - benzimidazol - 2 - one; mp. 253—
255°C

60 5 - chloro - ’1- [1-{3-[2,3 - dihydro - 2 - ox0 - 3 - (2 - propenyl) - 1H - benz- 60
imidazol - 1 . yl] propyl} 4 - piperidinyl] - 1,3 - dihydro - 2H - benzimidazol-
2 - one; mp. 153.4°C



eluent is evaporated. The residue is converted into the hydrochl oride salt
in 2- propanol. The salt is filtered off and dried, yielding 1.2 parts of 1
— 3 ——14——5——chi UIT‘ 2 3—di-hydro - 2 -—exo ~3H— benzim-dazol - 1 -

vl) 1 - piperidinyl]- 3 propyl} - 5 - fluoro - 1,3 - dihydro - 2H -
bepzi m dazol - 2 - one hydrochl oride 35 hydrate; np. [err] Exanple

1. Followi ng the procedure of Exanple XXXVII, .there are prepared: 40
5- chlorol- {1-10[4- (2,3 - dihydro - 2 - oxo - 1H - benzimdazol - 1
-yl)bytyl]- 4 - piperidi nyI} 1? - fii hydro - 2H - benzirridazo$ - 2 - one
hem 40—np reactlon.ofl.. (4 - _chlotnbutyl) -
1,3 - di hydlr-d-’» (3,6~ d(h&droPrGt higBetditydrp|- 2 --0ox@H1IH - bewimidsratiatolyl)- 2 - one with 5
- chloro - 1,8- (o? m%nyllrmw!u” i tPHy| bpnzimidazol - 2@ i dazol - 2 -
one; and 1j- {r- (% $3 - %Wprg) (lzmm 1) 1B -obengl mi dazol~- 1 -

V1) pr8py! | - Yenziidazol - 1 yilpeopyd DeL| ﬁbeﬂdﬂuﬂ] 13 mydfil hmir.cbem 3- (4 -

met hyl et hyI) imidagél - 2 benezmpn 1452°C); rr], by the reaction
of 1 - (3 ¥-d %dmmwm@l?fl qezﬁ’%ﬂro“ P‘B“‘"d(“ll} lr?e‘t‘HW@t henyl) - 2H -
benzi mi dazol * % ypng mp methyl ethyl)- 3 - (4 - piperidinyl) -

2H - benzi midazol - 2 - one. Exmmpieexm(lx 50 A mixfure of 6
part40of 1 - 3mxtu &f 5.3(f@nGof- i I(ﬁ/dlcldoropr@ylr) -obdo- dihytde¢ ~ 5 basthyl- 1650

i m dazol -lr ﬂ‘“ﬁ“_g;ﬁ r'?e’éﬁw %) ‘F°}43P1"“ f 1301 % - 5 - methyl -
3 - (1- ne i@t& anﬁm‘ﬂ%@m ght! %ﬁ:ﬁs of a _
hydr ochl orlwemﬂﬁpﬁht&ohﬂérldamg,%mpaﬁdae@indvﬂ Rifersitel sepbratedi I The 40f et hanol is
stirnéd fi nsthylf-oz apemnohepmu dmd} ﬁm arnarcm»emrecl (¥he Doily) ergidueais r oohd

t enper at ur @urifigg, ume) as éF m pcsirs) afl]eé;‘ﬁ@“" residue is
crystalli z g‘& ,y )o“ (3 @gn aﬁ-yda,nd 2 - propanol.
55 The pr oducdxoe Lsx-lf-lﬂeﬁzaﬁledolaff ﬂmcfldr d‘ihymar.tss (40{8 of 1 -
{3 - 24 - @ethg- Hi bl cmethyletiRnyl) oY -bcrﬂ.tmdazolbénzqnmmpdy residde. - y| ) 1 -

pi peridinyl]propyl} - 1,3- di h!\édr . X)&II met hyl - 2H - ben2| m dazol - 2 -

one hydrochl Ofi‘élﬂﬁmf'mr ﬁB&du ple] XXXI 3 using equwalent amounts o
1,542,514 the appropriate starting materials, the following compOunds are prepared=x arrpl e XL Fol | owi ng

t he %oceddr-e{30‘f[45<w9? roxB X dilydro - 3| { ou- r1 k- hrdlder i ved from t he
cor r éSpondi ng P ? g'E ‘%‘}.‘{ﬁ%ﬂiu‘?@&' aﬁal g?“'glmﬂl?nroro £ (1 -
[3 - (2,3 3.dfshy rp(y- Q 14 1hdnzimPeRri M.ggzol - 5

1 - yl)propyl -plpdﬂdlnynpm‘l} d’n,ayl hydrolSB-metliM hydr(o --meﬁiylcthedanZI m dazol - 2 -
one 35 5 yd e?taeoﬂ idug13. 3C; 5 - Ioro - - {1.- [3 -

(2,37 di m‘/dr %@d 50 rog;yl 4- dgz(ﬂmml vy propyl] -
4 - piperidgi Qui (3 -G DY 03(23 obgg,;jpmpﬁpqu piperidinyl}one hemi hydr at e;
np. 195.4C, ansl- dxhydro 2H - benzimidazol - 2 - one; mp. 212.

Example XXXIIIL
35 A mixture of 5.4 parts of 3 - (3 - bromopropyl) - 2(3H) - benzothiazolone, 35
4.5 parts of § - chloro - 1,3 - dihydro - 1 - (4 - piperidinyl) - 2H - benzimidazol-
2 - one, 5.3 parts of sodium carbonate, 0.1 parts of potassium iodide and 200 parts
of 4 - methyl - 2 - pentanone is stirred and refluxed for 3 hours with water-separator.
40 After cooling, water is added and the layers are separated. The organic phase is
dried, filtered and evaporated. The residue is crystallized from a mixture of 4- 40
methyl - 2 - pentanone and 2 - propanone. The product is filtered off and dried,
yielding 2.5 parts (31%,) of § - chloro - 1,3 - dihydro - 1 - {1 - [3 - (2 - oxo-
3(2H) - benzothiazolyl)propyl] - 4 - piperidinyl} - 2H - benzimidazol - 2 - one;
mp. 184.1°C,

45 Example XXXIV. 45
Following the procedure of Bxample XXXIII there is prepared 1 - {1 - [3-
(1H - benzotriazol - l - yl)propyl] - 4 - piperidinyl} - 5 - chloro - 1,3 - dihydro-

2H - benzimidazol - 2 - one; mp. 203.4°C by reaction of 1 - (3 - bromopropyl)-
1H - benzotriazole wnth 5 - chloro - 1,3 - dihydro - 1 - (4 - piperidinyl) - 2H-
50 benzimidazol - 2 - one. 50

Example XXXV.
A mixture of 5 parts of 1,3 - dihydro - 1 - (3 - iodopropyl) - 3 - methyl - 2H-
benzimidazol - 2 - one, 3.75 parts of 5 - chloro - 1,3 - dihydro - 1 - (4 - piperidinyl)-
2H - benzimidazol - 2 - one, 2.65 parts of sodmm carbonate and 22.5 parts of N,N-
55 dimethylformamide is stirred at 70—80°C for 2 hours. The reaction mixture is 55
coolcd, poured onto water and the preclpltated product is filtered off. It is dissolved
in trichloromethane. The solution is dried, filtered and evaporated. The residue is
crystallized from 4 - methyl - 2 . pentanone, yielding 3 parts (43%,) of 5 - chloro-
1-{1- [3 (1,3 - dihydro - 3 - methyl - 2 - oxo - 2H - benzimidazol - 1 - yl)-
60 propyl] - 4 - piperidinyl} - 1,3 - dlhydro 2H - benzimidazol - 2 - one; mp. 166.5°C. 60



10 5- chloro- 1- {1- [3 (2,3 - dihydro - 2 oxo0 - 1H -
benzi m dazol - 1 - yl) - 2- 10 nethyl propyl] - 4 - piperidinyl} - 1,3 -
di hydro - 2H - benzi m dazol 2 —oRe—fp—244C—Exanple—XL-—A-m xt ure of
38 parts of carbon disulfide, 6 parts of 1 - [1 - {3 - [N- (2- 15

am nophenyl ) am no] propyl} -4 - piperidinyl] - 5 - chloro - 1,3 - dihydro -,
2H 15 benzim dazol - 2 -one and 32 parts of ethanol is stirre H
and refluxed for 24 hours. The.reaction nixture i s evaporated and the
residue is cry;tallized from et hanol . Th uct is filtered off and
I'ECI’yStalliZPd roma nmixture of NN - j i

3 parts (45.5% of 5 - chloro - 1 - lﬁﬂﬁﬁlexxxm - d|h dro -

t hioxo - 1H - benzi isture_of 7.6. pa 1hy

di hydro --2H EPb glf‘%%ﬂ "e 2 “‘ 505“, §
mxture of 4 parts @fpaﬁs of thylf id snnamnmemdan-mcbh bith GPBEAY| ) - 5
am no] propyl } - fper 2 dib e-redctich mixglind)y p(mned q'atd watdye The iprecipimed - 2 -

one, 25 uqsf's ﬂtc@é aﬂtnédmnﬁfd P o<r llfhg%lnd 30
parts of formi c acﬂggogs s dglnt? dg“ §j Rt Ihfsgeact i on
M XTUre |'S eNapOr alffg A0 ellloT - péntanblie Sthel s qs ﬁmaa de ms 10

al kalized with a dia mixede afrmmluum ;zlromandck: gl witerofi anﬁiteteldeo ugmumd S
extracted with tri %‘W‘{‘)‘Fﬁ Ej’ aét: Rearangpq %!’6 aptaE‘

evaporated. The re ﬂ;‘i’é@ Qg(h' | clea u&: I ?ﬁ%&ﬁéﬁone 30

f
The product its fil tygke c‘f:samldrea 84S W lyzﬂﬁlgfmwpmeofpf opnam-,l yiel di ngs

1.1 parts 30 ( A#% (Sof cHlore -{113 - djhgdre - B -oxaC h[2Hr -0 benzifbidazol belnzvm-d&zol -1
- yl)propyl] - 4- Hinsedipyliprepyl} - J31 Ydrodu%d‘reezlmldm -2 heney mp B8r316°C. 2 -

one; np. 214.9C. Exanple XLIII. A m xture of 20 parts of 1 - [3 - {4 - [(2
- amino - 4 - chlorophenyl r}17n l; 35"=‘=mmple XI(XVI ||%erdd| nyls} d 11.- 1,3 -
di hydro - 2H g benzjni @ ?’ﬁeng,_q#e -5 - fluoro iRt s ul finge
and 120 parts of etdefR 1354&94, L p,[,@ ,,w;e Obenti .dag,uta- g seaction

mxture is filteredsnssdeodigocihonge, Odpertd ¢fepofassiutriatide and 280vap s)isfalt-ed:thylihe

residue is crystall3 zé’eg%}gms%gf ﬂ,‘gd, uxe w ?ﬁgt xm is| eoggrcb?% and
recrystallizeg frorfln g % ' of ds-
{3 - [4 - (5 - chlaeros- p&tsé’of é‘derochlorlcl cf:lss o 6K Inxqﬂ 01 gax

benzi m dazol - 1 - t -is Jeva tepemddthnyi'e}lﬂueopyh):en- uﬂ_ :3 water m dhol'e gro - 2H

- benzi ni dazol - ‘% Withypmnp g‘f}u 57'&1@ 'ﬁ'gh ocedur e
of Exanple XLjOI | trﬁﬁr‘éﬁ %ﬁ v{3 . sihc:fp‘gel usn%vapoxzrg hrl and thi %90
- 1H - benzim dazolmethaaol by vohume) b ISRk A TR bycb fﬁ@ﬁbh are cbil. 3& the

di hydro - 2H - benzelumtdlazeudpomte& Theous;!ue coﬁ\emd% mbgtht Hedmakeldd el @df2-1 - [ 3

;:h g}édr o - 42H[3(52b;anzbm£,’ﬁq %E“ F%;‘:l,ﬁm%"g gﬂfdng - if%l e2XL_-,\5/'.
ro - -
Example XXXVIIIL

A mxture of 2.21 padrke; Ap. 2f§o°c{
t hi oxo-
Following the procedure of Example XXXVII, there are prepared:
5-chlorol1-{1-[4-(23 -dihydro- 2 - oxo - 1H - benzimidazol - 1 - yl)buryl]}-
40 4 - piperidinyl} - 1,3 . dihydro - 2H - benzimidazol - 2 - one hemihydrate; 40
mp. 258°C by the reaction of 1 - (4 - chlorobutyl) - 1,3 - dihydro - 3 - (1-
methylethenyl) - 2H - benzimidazol - 2 - one with 5 - chloro - 1,3 - dihydro-
1 - (4 - piperidinyl) - 2H - benzxmldazol 2 - one; and
1-(1-[3-(23 - dihydro -2 - oxo - 1H - benzimidazol - 1 - yb)propyl] - 4-
435 piperidinyl} - 1,3 - dihydro - 3 - (1 - methylethyl) - 2H - benzimidazol - 2- 45
one; mp. 174. 3°C by the reaction of 1 - (3 - chloropropyl) - 1,3 - dihydro - 3-
(1 - methylethenyl) - 2H - benzimidazol - 2 - one with 1 - (l - methylethyl)-
- (4 - piperidinyl) - 2H - benzimidazol - 2 - one

OI’O -

Example XXXIX.

50 A mixture of 6 parts of 1 - {3 - [4 - (2,3 - dihydro - 2 - oxo - 1H - benz- 50
imidazol - 1 - yl) - 1 - piperidinyl]propyl} - 1,3 - dihydro - 5 - methyl - 3 - (1-
methylethenyl) - 2H - benzimidazol - 2 -one, 12 parts of a hydrochloric acid solution,

30 parts of water and 40 parts of ethanol is stirred first for a while at 50°C and
further for 1 hour at room temperature. The reaction mixture is evaporated and the

55 residue is crystallized from a mixture of 4 - methyl - 2 - pentanone and 2 - propanol. 55
The product is filtered off and dried, yielding 3.7 parts (40%,) of 1 - {3 - [4 - (2,3-
dihydro - 2 - oxo - 1H - benzimidazol - 1 - yl) - 1 - piperidinyl]propyl} - 1,3--
glshlyilroté - 5 - methyl - 2H - benzimidazol - 2 - one hydrochloride hydrate; mp.



50 1H - benzimdazol - 1 - yl) - 1 - piperidinyl]propyl} - 1,3 -

di hydro - 2H - benz- 50 imdazol - 2 - one, 0.71 parts of iodonethane,
: i -e and -40-parts—oef nethanol is stirred
overnight at roomtenperature. The reaction mxture is evaporated. The
regidue is stirred with water and the product is extracted with

try oronet hane. The extract is dried, filtered: and evapor ated. The
residue is 55 crystallized from4 - met hyl -- 2 - pentanone. The

producésls filtered off and dr'eq§4ﬁgl§5 yi el di ng 1 1 parts of 143 [3 - {4 -
[5 - ”IJr 41-—

le_X -
pi peri di nyl }pli’OIPo&Ug the roceduredof mph:.= x?ﬂx the H)ﬁowmg componssalﬁ 522e mp.

196. 1C.
rom the corresponding (1-methylethenyl)-substituted analo,
33 Exanpl eﬁ‘gﬁoroﬁlmﬁ EBPO ZCDg ((ﬁhyﬂﬁ¥- Si-y thyD- 2 -6 .011% bendimidazol- - -~2,3 -

di hydso - 2 - 1oxb)propfiH- 4bem|gn¢hn3dlazd),l3 --dihjdro - yz H4zol-- - encpl per i5d| nyl} -

1,3 - di hydy o hydrezhlo s of fic acid

SRR g
overni ght. Th XtQifald 1 S COO , vvat er1s a ded and 1 he-whol e
5 is 1l kal |Sze¢!ilow-th ﬁl dl3 u€23 dlydiour? caxp bdHatbenzintdagali-dn YD | aydPs are
separ at ed and"’ﬁ‘i‘ P'@?@aﬂﬂc ppeedinyl); sLr pibedro £ 2 r bpngipideral - dudPYrat ed. The

residue is cry¥ 'zed from net hyl benzene. The product is filtered off and
recrystalli zed from met hyl benzepampyixlidi ng 4.5 parts of 3 - acetyl - 5 -

chlorg - 1 of- 38( 18rts ofacawyldlsulﬁ@ Qpamdtrfﬁ d[b {10 IN - (2- 2 - oxo0 - 1H -
benzi i daz nz’gla J‘ R eyl of° stnrred };g y %’3‘“‘3 fhydro 2 2n

10 benZI m ct:on%mxtux@ﬁéeva ﬂjgg't;é lal'lﬁ“ rred SOl ut I on
benzi i daz b :Eiﬂ i ks ﬂd{hN’If;: 231 gﬁ’y’:’i’ﬁ%ﬁoéo PR
enzi az watgr, o I‘ | 33| S ro

benzi*ﬁI daz °‘° fg@“‘%i % 3 ﬁ‘&?f&’?“g" Ys Lrodibyde -2 ﬁt o of 0. 35
parts of s e & - di hydroxy - 1,4 - butanedioic acid in 8

parts of ethanol. Upon Stll‘l‘lngExalhiile pduct is allowed to crystallize. It
|s flltered ofﬁfmameerm eyt |1e4H|~ng3 -:L[Bar(tz'oﬁm{mafﬁ] chigrophepyil}-oro 1 - {I - [3

- pl peru d| r;g Uy ixedtﬁvgm Eﬁﬁsfu&még%mﬁ?d?g égsﬁnf;yl)p?gpyll - 4

20 di hydr O)ﬁ;ldhdtt&ﬂmjteﬂﬁieem mmisauleuzedrpmh kSﬂuﬁCamﬁm\ﬁmlhﬁrMI 1. Astirred

sol ution of8<'hltl aﬁ'&dwtgﬁf fﬁ%ﬂﬂ éshixtrpceed - W@m ze (IOme age rnact lSdL dro - 2- oxo -
2H - fenzi 1tm&’ dfw&&]g g’;g?’ a‘ﬁm di hygdro - 2H
ben2| m dazqf 77 e. I - @mp@fo ofl S t h gaseous
hydr ogen 25::pendmyl} ch, orduddro - BPHe- lieﬁixmﬂahohylin ml;lhxprz 9°<sa is allowed to
crystallize while stirring. It IS 25 flltered of f and dried, yielding

0.6 parts (53¢ of5-c| E!Ple[%m - (1,3- d|hdro-2-oxo-2H

- b er%l m da‘lzokupend yl'}prfrﬂpms ipéwdllhydro bﬁﬁ?&opﬁ?ropheazl !:rlt‘;oo; 35

carbon disulfide and 120 parts of ethanol is stm'ed and refluxed for 24 hours. The
reaction mixture is filtered after cooling, and the filtrate is evaporated. The residue
is crystallized from 2-propanol. The product is filtered off and recrystallized from
ethanol, yielding, after drying, 7.5 parts (34%,) of 1 - {3 - [4 - (5 - chloro - 2,3-
40 dihydro - 2 - thioxo - 1H - benzimidazol - 1 - yl) - 1 - piperidinyl] propyl} - 1,3- 40
dihydro - 2H - benzimidazol - 2 - one; mp. 254.3°C.

Example XLIV.
Following the procedure of Example XLIII there is prepared 1 - {3 - [4 - (2,3-
dihydro - 2 - thioxo - 1H - bcnzxmldazol -1-y)-1- plpendmyl]propyl} - 1,3~
45 dxhydro 2H - benzimidazol - 2 - one; mp. 248.5°C by the reaction of 1 - [3 - ( - 45 .
[(2 - aminophenyl)amino] - 1 - piperidinyl}propyl] - 1,3 - dihydro - 2H - benz-
imidazol - 2 - one with carbon disulfide.

Example XLV.
A mixture of 2.21 parts of 1 - {3 - [4 - (5 - chloro - 2,3 - dihydro - 2 - thioxo-
50 1H - benzimidazol - 1 - yl) - 1 - piperidinyl]propyl} - 1,3 - dlhydro 2H - benz- 50

imidazol - 2 - one, 0.71 parts of iodomethane, 0.28 parts of sodium methanolate and
40 parts of methanol is stirred overnight at room temperature. The reaction mixture
is evaporated. The residue is stirred with water and the product is extracted with
trichloromethane. The extract is dried, filtered and evaporated. The residue is
55 crystallized from 4 - methyl - 2 - pentanone. The product is filtered off and dried, 35
yielding 1.1 parts of 1 - [3 {4 - [5 - chloro - 2 - (methylthio) - 1H - benzxmxdazol-
1 - yl] - 1 - piperidinyl}propyl] - 1,3 - dihydro - 2H - benzimidazol - 2 - one;
mp. 196.1°C.



di hydro - 2H - benzim dazol - 2 - one hydrochl oride hydrate; np. 195.7C.
Exanple IL. 30 A solution of 1 part of 5 - chloro - 1 - (1 - [3
- (1,3 - dihydro- 2 - oxo—2H— - -30-benrztmdazot—t—yHpropytt— 4 -
piperidinyl} - 1,3 - dihydro - 2H - benzim dazol- 2 - one in 40 parts of
ethanol is acidified with 2-propanol, previously saturated with gaseous |
hydr ogen chl oride. Wiile cooling, the formed hydrochloride salt is allo dg
to crystallize, yielding I part (83% of 5 - chloro- 1- {1 - [3 - (1,3"%
di hydro- 35 2 - oxo - 2H - benmm%&aﬁn 1 - yI)propyI] - 4 - 33

pi per i di nyl } 3 3 . dihydro . 2ol one
hydr ochl ori de et hanol ate ¢5LIYI 10.2 Part of 5 - chloro -
1- {1 - [3_ (23 rtaofl hlor nl ; (23 Zzolol lzf){-

Z 1 "~
ipsopy | s &E‘? Pl gum 1 oE dhii P papiidna,
2 - one are ccsnvertﬂd réffdked obérsl oft mixtlie ey &db160% Wrd iﬁl&ﬂdﬂ@ﬂttﬁeﬁ ld in s
100 parts 4i® alkihzodawer a dtlutcdefoﬂum catbmaersalvume TheTheerssot srparated sl

treated for 10 U ang ¢ res zeérfa’f"c |
and 0-2.parts of hyREE “fﬁé,j%ﬁf?é}iﬂf ; gﬁﬁ% ?ffv;éw(gg‘e’ﬁ@,rgﬂ ylg

filtrate is cmol ed 21 l)xlo -aH oueh:ymiaszelc.l pi {:lﬁﬁ-q)y]]s .Qj"ﬁﬁdinylfrhg3 oumyunprmLuct 10
sol i di fi es upon hedhtenaingidfzolr- 2a opdhamipel85FHB whol e is allowed to cool to room

tenperature 45 and stirred for SEhours Ith| s tenperature. The
product is filtered offy, WRshGalibh Bthl pa of l\E&{ -nd (fr i £fl. hiflydbaaChlo for
18 hours at 60C yiéxb d12BD- BddzimtHafdnl it s 4 p.ﬁmdﬁm«mg - diflydro {dH- [ 3 -
(2 3 - di hydr¥ - 2 benzimidazol -1 B --ondém3d mmlaszgtlhanol i§ addeg quiu tqmydf]0.35Jparts of 15
piperidinyl} - 1,3 ("'H dr‘bh"d' l"'b pA I“‘“’“Ztso %‘° le‘ﬁ?“ st R

(R RT3 - 2.3 - g’g ﬁ; ‘“’“% i 013%-13
50 (C:l%CHCH% lh-| 4Apiﬁ d&[ e. 6d1|7vdﬂa-r1$ nzimidaz6l ! DL @ne 2,3, 3 -
di hydro - 1 - ‘ts - d\lwdmwbylpuedxpgtetéthanﬂﬂe,-mmmﬁm dazol - 2 - one 20

nmet hanesul fonate, 4.2 parts of 4 - (4 cth nyl)- 4 - piperidinol, 3.2
parts of sodium car bonﬁ@lﬁ}:ﬁ@ﬂ Eirn;aﬁ hlo -fhy{ll l32 (1%5 dihvdro - 2-
pentanone is sti rre&oarmh sat.ﬁ'rﬁaﬂ heryl rd‘nacll . Qpéaiaww-rﬁhea,macizm

m xture is ubled 20n¢ne in C@-vam off cthaddlgs ar witlatzed:u hul@hmt S

filtered off %hd di Qad edrhydroehh e%felg edt hile, %hed 25
with water, dried, }% '°°f°gs?1,$§ vBi fi ed

by col umn- chr onat og:n 2 melbcxﬁ onusaydaamandmyarueem@ 195.7°C.
tri chl or.omet hane and 10% of net hanoI as eluent. The pure fractions are
col | ect ed E"m le IL.

34 and the el gqent @,ﬁ&. J‘%é ,Slnﬁﬁ%} 0‘&%?( ?iﬁe@dz;ﬁ&zarrall %
ao @arts opsdu 3 p:e;sae

amount of tri- chl of Og® .ﬁédsw viougly hturated with
recrystalli zed fromaa:ous hyddogen | chloride- Wihile dlydtg:h@n@asaltss fiwed of 5

- chloro - - {3 czymlh 4yxcld|ehjlcna3rj lof) 3 - ghloro|y = (1,3 - dihydro-
o b T A s Ay Bt
Example L.

10.2 Parts of 5 - chloro - 1 - {1 - [3 (2,3 - dihydro - 2 - oxo - 1H - benz-
imidazol - 1 - yl)propyl] - 4 - piperidinyl} - 1,3 - dihydro - 2H - benzimidazol-
40 2 - one are converted into the (+) - 2,3 - dlhydroxybutanedxoate salt in 100 parts 40
of water at reflux temperature. The solution is treated for 10 minutes with a mixture
of 0.5 parts of activated charcoal and 0.2 parts of hyflo. The latter is filtered off
over hyflo and the filtrate is cooled till an oily precipitate is formed. The oily product
solidifies upon heating for a while. The whole is allowed to cool to room temperature
45 and stirred for 3 hours at this temperature. The product is filtered off, washed with 45
water and dried in vacuo for 18 hours at 60°C, yielding 10.24 parts (85.3%,) of 5-
chloro - 1 - {1 - [3 - (2,3 - dihydro - 2 - oxo - 1H - benzimidazo] - 1 - yl)propyl]-
4 . piperidinyl}) - 1,3 - dihydro - 2H - benzimidazol - 2 - one hemi - [R-
(R*R¥)](+) - 2,3 - dihydroxybutanedioate hydrate; mp. 184.1°C; [a] =+5.13°
50 (¢=1% CH,OH). 50

Example LI.
A mixture of 6.7 parts of 5§ - chloro - 1,3 - dihydro - 1 - (3 - hydroxypropyl)-
2H - benzimidazol - 2 - one methanesulfonate, 4.2 parts of 4 - (4 - chlorophenyl)-
4 - piperidinol, 3.2 parts of sodium carbonate and 32 parts of 4 - methyl - 2-

55 pentanone is stirred and heated at 50—60°C for 1.50 hours. The reaction mixture is 55
poured onto ice-water. The precipitated product is filtered off and dissolved in tri-
chloromethane. The solution is washed with water, dried, filtered and evaporated.

The solid residue is purified by column-chromatography over silica gel using a mixture
of trichloromechane and 10, of methanol as eluent. The pure fractions are collected -



5 np. [err]
5 Exanple LIl. A mxture of 3.58 parts of 1 - (3 - chloropropyl) - 1,3

' - 2H——>benzi-m dazot———2— one, 3. 17 parts of 4
- (4 -chlorophenyl) - 4- piperidinol, 5.3 parts of sodium carbonate, 0.2

parts \of potassiumiodide and 160 10 parts of 4 - methyl - 2 -
pgmtyanone is stirred and refluxed for 24 hours with water- 10 separator.
Ater/cooling, water is added and the |ayers are separated. The organic

phase g4s dried, filtered and eva;mz,gued The reS| due is convertged into the
hydr o=ttt uu n. I1I llb‘L g ot A TTTered off
and dried, ? ﬁlgﬂﬁd o?'d Aﬂp cmgf ophenyl) - 4 -
hydr oxy - i;entmﬁiepﬁdld; nyJ RR43RY bf) 5 - dhlforo - 1-(31[8 {4 dickiyesphenyh)- 5, 6 - di net hyl
- 2H - ben#i-rhydiexybi 1 - p mﬂmwyld-rbthdlbydwﬂnpmmdazol 2-a8;[err] EXanple
LITI.5A ni 2Pul¥®85¢ 2.3 parts of 1 - (3 - chloropropyl) - 1,3 - dihydro - 2H
- benz- imdazol - 2 - one, 2. 1g;paktgrof 4 - (4 - chl orophenyl) - 4 -

pi peridinol, AR.nixiarrd3.58Pans of 1 - (P &dprbﬁﬂ)caIbOﬂaﬁﬁp -G,6l- gart s of

pot assi um :lm!hvldeﬂilégcbewm pltSZ ofone} 3~170tri@h - (2- cﬂompmlbe:gagne‘ne is -
stirred an8iPfridined, f PP‘ﬁ’q erature, water
|sadeda z%’éoﬁngammm“s?mg ﬁ'ﬁﬁ for“ﬂ' l’?1p}§hw£rdr|e filtered
and evapor@ﬁaedas a}he, fileged Cine dvﬁ:oﬁtdd ’i‘heedsnb:y ncmmdhs (msah)ﬂg% aphy over »
silica gel cldmdngalammamien glrds fltered offrend tidied, wiktldingt hanol as

el uepf Th%7 °ff1r'a i B9§et§c$““”m&9{%a@§1%ct§qlﬁﬂm’lﬂﬁ@ggruent s
evaporat ed 260T§*o Ue Ts r PFE S o rf et enzene,

yi el ding | part (26% of 1 - {3 - [4 - chlorophenyl) - 4 - hydroxy - 1-

pi peri di nyl] propyl} - l}ldlu)“— 2H -_bepzj m d zoI - 2 - one; np.
[err] Exanpl g& L?“‘V“"FGIZ} ﬁgtq@a g’? Eé‘?m} and usi ng

equi ygl ent oammamé’.ff’ of potassiu@PIbiANnd 8D aree b Jﬁi&h Girial s ihe

fol | owi ng peigacieisl Stlr&ﬂ&nﬂlrtﬂ]ﬂ&ﬂef 36 hours After coolmg to room oro - 1- {38 -
[4 - (4 - cmemso Javqrsnremmn |dd 2! - 1,3 -

di hydro : |P““ﬁ‘§}’g° Fé . Mn[ {4 - [4 -

chl ong - Iaup dhie lm/ &Yd fronk memanper-zs

i di nyl )pro {herizéae, yidditg 1 pchl(n )Oof-l -2(-3 - [benﬂmphehylz)o“ hitlrexyorte; np. [err] 35
1 - {3 - [ #wperidioyl).- m&obheﬁwmm 2H --benpjmidazgly- 2 - gne; mpi ﬁéé?lcdl nyl ] propyl} -
1, 3- 35 di hydro - 3 - (2 - propenyl) - 2H - benzim dazol - 2 - one;
np. 141.3C 1 - {4 - [4 - - enyl) - 4 - hydroxy - 1 -

pi peridinyl] bP&w};gmelpr&educua :QpleL and bsaigzeqmm:azzmmm 3 theone; np. [err]
and 1o- [Bappr(the-stahh matrhdﬁmlfollowihg-c - (4 - chl oB®phenyl) -
4 - piperi ®&- {3-14-(4- - nz'droxy 1- plpendmyllprwyl}-

hegty

40ExarrpIeLV3 ﬁg‘g opraopyl )- 1,3 -
di hydro - [ Af}p.vg %r dfh&}@ﬂ)z qnzd,g; gm zo%%{ - one, 3.9
par t s3sof 41—- 34--[4f ) --4 4hycpoxper1d|prped14myﬂp®p thlsB-of s@8li um

g;lnR 2 rogenyl) Thenzum zol -
carbonat e ain {4 -1 apF§ O}El’orophen ng hydrog -1 plpengmyl butyl} - 1,3-
dihydro - 2H . benzimidazol - 2 - one; mp. 160.6°C; and

1-(3- (lH benzmndazol 1 - yl)propyl] -4 - (4- chlorophcnyl) 4 - piperidinol;
10 mp. 160°C. 40

Example LV.
A mixture of § parts of 1 - (3 - chloropropyl )- 1,3 - dihydro - 3 - (1 . methyl-
ethenyl) - 2H - benzimidazol - 2 - one, 3.9 parts of 4 - (4 - fluorophenyl) - 4-
piperidinol, 5.3 parts of sodium carbonate and 80 parts of 4 - methyl - 2 - pentanone
45 is stirred and refluxed for 48 hours with water-separator. The reaction mixture is 45
cooled to room temperature, water is added and the whole is alkalized with 15 pars
of a sodium hydroxide solution 60%,. The layers are separated and the organic
. phase is dried, filtered and evaporated. The residue is purified by column-chromato-
graphy over silica gel using a mixture of trichloromethane and 10%, of methanol as
50 eluent. The pure fractions are collected and the eluent is evaporated. The oily residue ‘50
is dissolved in 2-propanone. The solution is acidified with 2-propanol, previously
saturated with gaseous hydrogen chloride, and the whole is stirred and refluxed for
15 minutes. The solvent is evaporated and the formed hydrochloride salt is dissolved -
in water. The free base is liberated in the conventional manner with a diluted sodium
55 hydroxide solution. The product is extracted with 4 - methyl - 2 - pentanone. The 55
extract is dried, filtered and evaporated. The residue is crystallized from methyl-
benzene. The product is filtered off and dried, yielding 2.5 parts of 1 - {3 - [4-
(4 - fluorophenyl) - 4 - hydroxy - 1 - piperidinyl] propyl} - 1,3 . dihydro - 2H-
benzimidazol - 2 - one; mp. 135.4°C.



UL 2% Sl

45 - is stirred and refluxed for 48 hours with water-separator. The
reaction mxture is 45 cooled to roomtenperature, water is added and
the whole is alkalized with 15 parts of a 9;';19”1 hydroxi de sol ution 60% 3¢
The | ayers  ar e 38epar at ed andthe—e+garic—pHade—i-s—ti+et—tered—eand

~ed. The resi dueoul S pur| fied bP{ giérmll:lnlﬂlitgorrat 0- %{ap] aoverm Sfl l'ica
' m xt ur e ofFollpwigghthg fandyu
pur e fr?ﬁ: mﬁiﬁ“ stamn mﬁaeng & 1@&&,1"2!%9‘:0'”’”“ stare su‘lrlg&e&ng:t P §l
oily res due Ois vegd,si- mﬁaspmp,am&ﬁ 4Tbhe; solution is acidified 5
with 2-prgano prew(ous MY!Dr-aQ d3W|(fh chjeroedds- & rQ)gkn%’hllﬂ braz- and

t he whol (Estlrred t I3 38 v REe orated
and .t he formed hydr8 cﬂ?fh} dqmﬁgf nyh - ﬁgﬁgl,gﬁ"“{d‘;ﬁh& % &@gﬂ%gg

| i ber at e in t,@e coavqlgtl(maalddwananez utot -2 HR - dénlzluiidiiblsodlyllm Bﬁpyl] -1-(4- 10
hydr oxi d.e sol uti on. C{t 3j smethyl -als}-&oel tmzasnmlﬁldqs! % -.one3 and

pentanone. The 355"6 113 mgig,‘ ¢ e fh 4353 d’e\/ etle - rhe-

resi duer]l s crystalli zeh ro% Q’ﬁ ge%zenle"hpﬁlgg roca"uc IS filtered off
and dried, yielding 2.5 parts of 1 - {3 Exahde LV4L.- fl|uorophenyl) - 4 -
hydroxy - 1 -19i peri di Fefloy ?wm ifﬁﬂml!!ﬁ KXEX and usipg e l%lt”’ of . 215
SIS TRIHIN g o Sl b by 514

35 Exanple LVI. Fol foﬁ‘n t.h é yﬁ? aﬁdg X%ﬁ fbe@ dda811- rzg.one,

equi val ent anounts ef calpqar-opn |[at-e(4s-t [alri § ugydmt- er{ &bs, 5 t lfeifihiaénhethyd )ng2H-
conpounds are28til| obieadimidazol 41 - k- 1 -cpipesdigpirsepyl])- 1,3 8 dihygrg - de o-®

zol - 2 - one;
- O0x0 - 2H - benzim dggd 4 - (6 d ro plrfpmudro-z o%oSZH benzimidazol - yl)-

triazaspiro[ 4, 5] decanr. pyl} - 1,3 - dihydro - 2H - benzimidazole - 2 - one, (4 -
chl or ophenyl) - 8 -S[3nlero( $ --{3G-$‘(|40I‘((5 --chn;;os L3 ddihydele oz--oﬂ)—zmxbmnmmdzol- benz-
i m dazol - 1 29I )propyljyn Y- a'pe*dmvtlrw?afw}ylwyu 3B ddiwdro - 2H - bengimidazad- [ 3.25
(1,3 - dihydro - 2 5 g% 2I—k3 4Pe mmog)az & - ¥ )hoxe 221 - $hL Aap‘;l_opyl]
1- (4 - fluorOphenyl)l-&) 18 p. Bin ms;m gﬁﬂ &alzu ébenzuamon one;

[3- (1,3 - dih dro- 2andoxo- 2H -benzim azol - II -1 - (4-

10 f,l uor phen - B-0Bmdth 313 - dihydrp 5 r T3} @éﬂn W) : lyne; 0 |
and 8- [’g - - di HW!’F'%)' ))ﬂpzo_pﬁ by dib ?ﬁ\%‘ﬂﬁ‘ -l?y?')“propyl] -3
-ethyl- 1 - (4 - fluorophenyl) - 1,3,8 E,;,ﬁpleazaﬁpl ro [4 5] decan - 4 - one.

Exarrpl e LVIl. 15 Following~thi: [poosedu tttflgigf:a plo (& Lang ugihg Equ:ﬂt emb@ﬂtsx:f e

usi ng equi val gnt anpParpHe ?‘amﬂg mate"“» olloéng Si

materials, thgpfoll 3’3{;’, ol oTelupte L qué;%gljol g"ﬁ'?% ﬂ one%ﬂ 'Hgg"y -

- [4 - (1,3 - dihydso chlord —1{ hioroPiefyl) - pznm gpatlingl] 1- 2- yl) -
1 - piperidi nyl]pr ogyl@ethylplqpﬂ}—lcﬂh —2}2Hbenzimdnqur-nzdamol - 2 - one; 5 -
chloro - 1 - (3%1'4'3{,%(’“3 Chg’zol’h’"ﬂkﬁ: BYd"“Y('tlrlpr"B‘B?YHﬁE’PHirI)

2H 20 be Zig eridi 14

di hydro - 2H - benz dxhyg%y be%f}@"kuﬁ- g sl \ G b i 1.3 5

1-{3-[4- (4 - chlorophenyl) - 4 - hydroxy -1- pxpendmyl]propyl} - 1,3-
) dihydro - 5 - (trifluoromethyl) - 2H - benzimidazol - 2 - one;
45 1-{3-1[4- (4 - chlorophenyl) . 4 - hydroxy - 1 - pxpendmyl]propyl} - 5,6- 45
dichloro - 1,3 - dihydro - 2H - bcnzxmxdazol 2 - one; and
5-chloro-1- {3 - [4 - (4 - chlorophenyl) - 4 - hydroxy 1 - piperidinyl] - propyl}-
' ! 1,3 - dihydro - 3 - (2 - propenyl) - 2H - benzimidazol - 2 - one.

WHAT WE CLAIM IS:—
1. 1-(benzazolylalky!)piperidine derivative having the formula: 50

3

50

R
N\
8/'\N-(CHz)m-(|:H-(CHz)n-U

m



1-(3-1[4- (56- dichloro- 1,3 - dihydro -2 - oxo - 2H - benzim dazol
- 1-yl)-1- piperidinyl]propyl) - 1,3 - dihydro - 2H - benzi m dazole - 2

- one_5 - chloro-1 - {3 -_[4 - (& =6 13 di-hydro—2—oxo-2H
benzi m dazol - 25 1-yl) -1 - piperidinyl] - 2 - nethyl propyl} -
1,3 - dihydro - 2H - benzimdazol- 25 2 - one; 5 - brono - 1 - {3 - [4 -
(5 - chloro - 1,3 - dihydro - 2- oxo - 2H - benzim dazol- 1 - yl) - 1 -/

pi peEi di nfll]propyl) - 1,3 - dihydro - 2H - benzi m dazol - 2 - one; and 0¢\
1- (3 - 4-5-brom)-13-dihdro- 0 -2H benzi m dazol - -3¢yl
- 1- 30 r’i’npli dinyl]loropyll o y 3 ?3(45-:-\ o TN B VN R A D 325)/ )
one. Exanple LMII1. Fol | ow ng t he procdiiamnk bVI Exanple LIII1 and using

equi val ent anount s oquﬂPI‘emla 4“8&3{ §¥%F oﬁ‘hﬂl“e‘l‘(}“&l‘ﬂ““’“ﬂ feamaynts §by

till
cogpounfls. ?lre Stl| ‘% ém_ maters yio [ nzim orcdié}y _chI oro
- - (triflu rorre triaz pam[h,y QxXY4:-ond; 35 piperidinyl }propyl ]5-
1,3 - di hydro - 2H1-- erslorsplda 0! 8 - (2. {5 oridgro 51,-3 @HvdmoZ- OIQSZH -[banz- (4

chl orophenyl) - 4 - h L-YDP“’P | p&d ‘ﬁ ro(4; ld" 1,3 -
di hydro - 2H = ben?i- n‘%@;gﬁly ihy %rfs %‘ql Sers Wmf‘ﬁm"}) -

f 1C )s et {%n
chl or ophenyl )jo- 4 hpgd.r@gy.“gfho r:y p1 p,@r-lzjt?n nZifl ] e yB0 propyl] - 1 - (4-1, 3 10
d| hydro - 2H - benzi migtesbbényl) - - 138 mazaspxro [4 5]decan 4 - one; and

{3 - [4 - (&= azol | 1.- yp ylpdln e ooy
Ol hydro - 2H - 1 er? q?w )'l}s-tla%gpl *}’fs%m- PEEr airmyPhr opy! }
chi orophenyl) - 4 - hydroxy - 1 - pi persha Lipropyl} - PR hydro -5 -

(trifluoronmetisyl) 2HFelloeing zhevpiccdart of EiamplGOKEIIX 4pd using equlj_ralent {a@ounts[cf (35 -

chl orophenyl) =~ 4 the “‘“1“5 '¥9 lf‘ﬂ?‘f"]' ‘g;s aregrbe nz,.m of 0
bﬂ;ﬁ

dichloro - 1,3 - di’h oy gin . i C pendiliiactl - 2G1BhQr O - 1
- {3 - [4- (4 - chloae E'i\y| -2 -loxo glp@flﬂMh}l)~wOpy
1,3 - dihydrao 3 - (Ben:;mpht;peﬂ 3)1] - lZ-I—bnpernbleleprwwﬂazbi dihgiro - dHe bepdHAT

CLA D - imidazq] - ,
thel ]lc\/lolr ﬁul a?o 1-(3-14-G, 6”?%{28']?: ilfgiylzi{plieahib%“ezmgaqut'l Jg having

1 lIl TO] 3 1 NzZimidazolic one;
1,542,514 5-chlorgpm P' - (5 - chloro - 1,3 - dihydro352 EX@MEEE- bewtimidksal-1 owi n
t he procedurasof Exanpl-gt) XXl- pipeﬁdhd'llu-sﬁ -ngcthylpmpvlal-e;i\t- dammmzlé brinzim|dazol- 2

appropriate starti ng AaoRes | aI I OW{ di&yﬁoynds ae tn%ldaoapt ai ned

1- (4 i chl or ophe 1;’;:}‘,"')}31'?%?‘1 gi]li& dihydf& O2H - bénzimi

- yl)- |azasp|ro 4,51decan - 4 - one;

51 - (4 - ch¥or ophen{sl -) [4-- 8- bropnd- -13(31hydroh|20rogo 2y - ;aenzm@anydrlo ) 21-- oxd0-
2H - benz- piperidiny!]propyl} - 1,3 - dihydro - 2H - benzimidazol - 2 -

Example LVIIIL.
Following the procedure of Example LIII and using equivalent amounts of the
appropnate starting materials, the following compounds are still obtained:
35 - chloro 1- [3 - {4 - [4 - chloro - 3 - (trifluoromethyl)phenyl} - 4 - hydroxy - 1- 35
piperidinyl} propyl] - 1,3 - dihydro - 2H - benzimidazol - 2 - one;
5 - chloro - 1{3 - [4 - (4 - chlorophenyl) - 4 - hydroxy - 1 - piperidinyl] - 2-
" methylpropyl} - 1,3 - dihydro - 2H - benzimidazol - 2 - one;
5-bromo-1-{3- [4 (4 - chlorophenyl) - 4 - hydroxy - 1 - piperidinyl] propyl}-
40 1,3 - dihydro - 2H - benzimidazol - 2 - one; 40
1- (3 - [4 - (4 - bromophenyl) - 4 - hydroxy - 1 - piperidinyl]propyl} - 1,3-
dihydro - 2H - benzimidazol - 2 - one;
1-(3-[4- (4 - chlorophenyl) - 4 - hydroxy - 1 - piperidinyl]propyl} - 1,3-
dihydro - 5 - (trifluvoromethyl) - 2H - benzimidazol - 2 - one;
45 1-(3-[4- (4 - chlorophenyl) - 4 - hydroxy - 1 - piperidinyl] propyl} - 5,6- 45
dichloro - 1,3 - dihydro - 2H - benzimidazol - 2 - one; and
§ - chloro-1- {3 [4 (4 - chlorophenyl) - 4 - hydroxy 1 - piperidinyl] - propyl}-
1,3 - dihydro - 3 - (2 - propenyl) - 2H - benzimidazol - 2 - one.

WHAT WE CLAIM IS:—
50 1. 1-(benzazolylalkyl)piperidine derivative having the formula: 50

R3

N N
B N-(cnz)m-én-(cnz) "-N\_/A

o [



imdazol - 1 -yl)propyl] - 1,3,8 - triazaspiro[4,5]decan - 4 - one; 8 - [3
- (1,3 - dihydro - 2 - oxo - 2H - benzimdazol - 1 - yl) -2 -
nmet hyl propyl | - +—4—~+F+veroephenyl) - 1, 3, 8 —t+riazaspi+ofd-5ldecan— 4 -

one; 10 8 - [3- (1,3 - dihydro - 2- oxo - 2H - benzim dazol - | -
yl), -=propyl] - 1 - (4- 10 fluorophenyl) - 3 - nethyl - 1,3.8 -
trk&gaspiro [4,51decan - 4 - one; and 8 - [3 - (1,3 - dihydro - 2 - oxo -
2H - benzim dazol - | - yl)propyl] - 3 - ethyl- 1 - (4 - fluorophenyl) -
1,3,8 4 triazaspiro [4,5] decan - 4 - one. Exanple LVII. 15

Fol | owf we of Examl@B8¥X  and using equival ent afdbunt s of

15 t he appr oprR*ahd RS b leich liglepradesdy @ hyslrogénhaeont, alléveralky oconiionsrds are still
obt ai ned: WY&_B‘FP\?%? - 3] - ﬂ%‘ -%u4 - (1,3 - dihydro - 5 - nethyl - 2 - oxo
- 2H - benzi nitfhs Baenyrac °‘3';P§ cfoguula i heridinyl]propyl} - 1,3 - dihydro - 2H
- benzim dazol - 2 - gne; 5 - chlsgoro - 1 - ¢3 - (4 - [1,3 - dihydro - 2 -
oXxo - 5 - (trifluorongthyl) - 2H{ 20 Il benzi m dazol - 1 - yl] - 1 -
pi peri di nyl) pr opN(E)=C+, 3 - <NHydro - 2HS—Genz- "o—ﬁ‘ZO i m dazol -_.2 -
one; 1 - (3 - [4- (56 - dichloro - 1,3 - dihydro -2¢ oxo - 2H< :
benzimdazol - 1 - yl)- 1 - piperidinyl]propyl} - 1,3 - dihydro - 2H -
benzi & dazot¥=N-por—NFCH-5, whegely| Jo s hydrpgen a@m, a fager alkyl; lawertlkybro - 3, 3 -
di hydro -2 qﬁggl grthe T a hﬂom atgzgf _bwﬂgxt radical is ttachef to tlvll)cnz_cnel _ '
pi peri di nylT Re 2 ahydFegen Yoo igrodps 3 - dihydro - 2H - benzimidazol - 25 2
- one; 5 - bl’mdﬂai’cmh(aﬂimeg{rtﬁf}or%%and chloro - 1,3 - dihydro - 2 - oxo - 2H
- ben’i mi dazolthe mdical y| ) - 1 - piperidinyl]propyl} - 1,3 - dihydrd% 2H -
benzi m dazol - 2 - one; and 30 1-{3-[4-5- brom - 1,3 -
dihydro-2-oxo-2H-benzirrid@-1-y|)-1- 30
pi peridinyl]propyl} - 1,3 - dihydro== 2H - benzi mdazol - 2 - one. Exanple
LVI11. Fol ¥ Wa?‘gaﬂ-ﬂﬁal%ﬂx?getﬂé‘foﬁn@af: Exanple LIl and using equival ent anounts
of the appropriate starting materials, the foll ow ng conmpounds are still
obt ai ned: 35 5 - chloro 1- [3Q® {4 - [4 - chloro - 3 -
(trifluoromnethyl)phenyl] - 4 - r y-n‘l- 35 piperidinyl}propyl] - 1,3 -
di hydro - 2H - benzi m dazol - - - 5- chloro - 1{3 - [4 - (4 -
chl orophenyl) - 4 - hydroxy - 1 eridinyl] - 2- nmethylpropyl} - 1,3 -
di hydro - 2H - benzi m dazol - 2 - 5- bromo - 1 - {3-1[4- (4 -
chl orophenyl) - 4 - hydroxy - 1 4 peridinyl ] propyl)- 40 1,3 -
~dihydro - 2H - benzim dazol - 2 -génegé1 - {3 - [4 - (4 - bronophenyl), - 4
- hydroxy - 1 - piperidinyl]propyl} - 1,3- dihydro - 2H - benzim dazol - 2
- onetS 1 - wWherein R*4is -2 Kydrogen caidnp piop Hawiqy kikyl -gropp;- aqtg%l&"r R® arg each 15

¥

: P
pi peri di-nyI“j‘dﬁig? a hydyogen or Agms Slqw"(‘lnfyf & fuPi 2H -
benzi m dazol - Wfﬂd'(gﬂé'?mﬁéhecp:m'l - {3 - 1[4 (4 - chl orophenyl) 4 -
hydroxy - 1 - piperidinyl]propyl} - %6- 45 dichloro - 1,3 - dihydro
- 2H - benzim dazol - 2 - one; and

N N O W-Mm

/,

r? &S

wherein R” and R* are each independently a hydrogen or halogen atom, a lower alkyl
20 or trifluoromethyl group; Y is an O or S atom; M is a hydrogen atom, a lower alkyl 20 *
or lower alkylcarbonyl group; and the dotted line indicates that the double bond
between the 3 and 4 carbon atoms of the piperidine nucleus is optional, provided
that when Y is an S atom, then there is a single bond between the 3 and 4 carbon
atoms of the piperidine nucleus, and then M is a hydrogen atom;
25 ¢) a radical having the formula: 25

B Sl-(lower alkyl)
-&’QN

7\
=\

L]



5- chloro- 1- {3 - [4- (4 - chlorophenyl) - 4 - hydroxy - 1 -
piperidinyl] - propyl)- 1,3 - dihydro - 3 - (2 - propenyl) - 2H -

benzi mdazol —=-2 - gpne  VHAT V\E CLALMIS - 50
1- (benzazol yl al kyl ) pi peri dine derivative having the fornula
50 [err] 36 1,542,514

36 [err] and [err] are each independently a hydrogen atom a |ower al Mor
atrifluoro- nmethyl group; Bis a bivalent radical of the fornmula [er
-N=N-or -N=CH, wherein L is a hydrogen atom a lower alkyl, |ower alkyl-

5 car bonyl_3 .34 ' ' ' to

t he benzene nucwizmn RyaddIRe afecdact iadebendintlf @ hidrogess orchaldyed rabuge B 1cWeOdlky0r a et hyl
group; mand n &vwiflewzesethylgrquptander of | or 2; and 10 t he radi cal

10 [err] is a) a rRdidaficalbaving e foralaor nul a: [err] 15 wherein [err] is
a hydrogen atomor a | ower al kyl group; and [err], and [err] are each 15
i ndependently a hydrogen or hal ogenNto PHa | ower al kyl or trifluoromethyl
group;. b) a radical having the for /N err] wherein [err] and [err] are
each independently a hydrogen or hal ogem a lower alkyl 20 or
tnfluororrethyl group; Yis an Oor S a @A Mis a hydrogen atom a | ower
al kyl 20 or | ower alkyl carbonyl groum 7 andrthe dotted line indicates that
t he doubl e bond between the 3 and 4 carbon atons of the piperidine nucleus

i's optionag, preneketen tsharaydv&g@nor\ﬁalo&n%& bW alki i@ NrifldeonRehiiSgraups i NGl & bond
bet ween the 3 amdRY 1s:awdrygenathnragcmiont he pi peridi ne nucl eus, and then Mis a

2.5 - Chl d idazol - 1-
hyorogen avom G5 £ e EL B Ra(bir i o o B i

25 [err] [3 - (1,3 - Dih ,'5
- - ydro - 2 - oxo - ZH ben mldazol = 1
37 wherei no| er ri Q{léﬁ[;&&ihinygrl@ seaﬁiazak;;ﬁ Yom. hydr ogen or haI ogen
atom a |ower al ky:dA compound of Formula (I) as clanmed in cla:m 1 as hereinbefore specifically
defin
5. A pharmaceutically acceptable acid addition salt of 2 compound as claimed in
ary one of claims 1 to 4.
15 6. A process for preparing a 1 - (benzazolylalkyl) - piperidine derivative as 15
defined as claimed 1 or a pharmaceutically acceptable acid addition salt thereof,
which comprises
a) reacting a compound of the formula

3

AN

B N-(CH,) -CH-(CH,), -X

r! R
(11)
20 wherein B! is 20
i i i
—N(L)—C—, —S$—C—, ~—0—C—,
—N=N— or —=N=CH-—, and X is a reactive ester function derived from a corre-
- sponding alcohol, with a compound of the formula
7N\
) HN A
(111) .
25 in an inorganic solvent, in order to prepare a compound of the formula 25
3

AN | )
B' N-(CH,) -CH-CH),-N A

/

(1-a)
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or trifluoronethyl group; and d) a radical having the fornmula: [err] 5
wherein [err] is a hydrogen or hal ogen atom a |ower al kyl or
trifluoronmethyl group 5 and [err] is a hydrogen or halogen atom 2 5 -
Chloro - 1- {1 -[3(1,3 - dihydro - 2 - oxo - 2H - benzim dazol - 1 - yl) -
propyl] - 4 - pipe{ridinyl} - 1.3 - dihydro - 2H - benzim dazol - 2 - one.

3. 8 -id3)- (1,3 - Dhydro - 2 - oxo - 2H'- benzimdazol - | - yl) -
propylN=_410 1 - (4 - fluorophenyl)-1,3,8 - triazaspiro[4,5]decan - 4 -
one. 38 z Claim

10 4. A corrpoy’gug’sq{ Formula (1) as clainmed i
| as her g "a r—ttet-ret—io—~A—pharfraeettte et
acid addition ¥teinBhRERuamBa¥hd as clained in any one of clains 1 to 4. 1
5 6. A process for preparing - (benzazol yl al kyl) - piperidine
derivative as 15 defined as clainmed™{ of* a pharmaceutically acceptabl e~

acid addition salt thereof, which conprises a) reacting a conpound of the
formula [err] J‘N:‘P\E“i?g‘: m%ﬂ,mﬁﬁdww@%@bwm PREEI®n deri ved
froma corre- SEBREPHEFORt REN} fromp poppaund g of the fornula [eer] 25

in an inorganic solvent, in orcPar to prepare a conpound of the formrl‘ﬁ/

25 [[ [err] [eer 38 7N\ 1,542,514

38 wherein [err],mn and [eP™ a (%)d,e%-ﬂn&i"zi),{rwm 1 and [err] is as
above defgned; or b) renovingy protecting group by known net hodssfrom_
a conpound of the fornula [er re as defined in claiml in order to '
prepare a conpound of the folhrru 2[err] 10 or c) subjecting a conpound

of the formula (1v 10 [err] wherein
[err], m n and [err] are as definedin&laimltoring cl osure by known
met hods, in or oherein B, B, &)har, ¢ amd 15 conpound of the formul a

15
'9;

are as defined in claim 1 in order to prepare a compound of the formula

O R3
’lcl H ' H N/\A
HN"CN-(CH, ) -CH-(CH,) N
! &%
(1-b)
10 or c) subjecting a compound of the formula 10
R3

i /\A
H,N é"“'(c"z)m'c""(c“z)n‘"
rR! R

wherein R, R?, R?, m, n and

. (v)

A A
./
* are as defined in claim 1 to ring closure by known methods, in order to prepare a :
15 compound of the formula 15

3

R
N-(cnz)m-t’:ﬂ-(cnz)n-NCA

(1-c)

RO YR A



[err] 39 1,542,514 wherein [err]

is -NH-C(O-, -NHC(S)- or -N=CH, or d) cyclizing a conmpound of the
formil a [ er+}—wheretn—terr—m—+A—Fer+F—are-as defined in claiml in order __
to prepare 5 a conpound of the fornula

5 [err] or e) cyclizing both benzenedi am ne groups in a conpound of the

formula [err] wherein [err], m n, [err] are as defined in claim1l in,or
n'ggm:d

reaction step, 10 by known nethods in order to prepare a conpoyngl pf
the formul a 39 ﬂsqz,glqrr] or f) preparing a conpg

1042 .14

Ty LT

of the fornmm= 46 o = =

40 wherein [err] :'h mb‘ﬂ&?'mroé‘as—ﬂgﬁ%%h-i%ﬂﬁph ondy cpdiripgaj s a

| ower al kyl or | ower al {<y caranonyl grgup by respectively N-al kylating or
N-acylati ng by known net hoc,i%\t he corr®Spondi ng_upsybstituted conpound; or

g) S-al kylating a conpounddlof nt floLgil )] above defined wherein Y
i o Srobs

is S by standard S- 5 Ping p HN mu&er to prepare a
conmpound—of the formul a 5 [err] wheRet [err], m n, [err]
are as defined in claim1, if desired, prepari armaceutically
acceptabl e acid addition saltsf the products of s (i-a) to (l-g). 10

7. A-process for preparing 5 - chloro - 1 (1 - [3g? (%83 - dihydro - 2 -
oxo-; 10 2H - benzim dazol - 1 - yl) -‘Vﬂr)opyl] - 4 - piperidinyl} - 1,3 -
di hydro - 2H bewherein RIaRGIR®,-m, 3, B', R @nd\RY £¥1asCefied inSciim 1 8 6:dére prbpare (3 -
chl oropropyl) 13 ®mpougd of thpformyla. 2H - benzimidazol - 2 - one with 5 - 5
chloro - 1,3 - dihydro - 14;_4]4- pi pgga dinyl) - 2H - benzim dazol - 2 -
one, and, if desired, prep#&iwg a pharma- 15 / HcRutically acceptable
acid addition salt of the®ro a(ﬁ":ﬁhe&g&c?’zi"‘ N’ﬁ\NH 15 8. A
process for preparing 8 - (1,3 - dihydro - \ 00 - 2H -

benzi m dazol- 1 - yl)propyW] ¥ 1 - (4 - quorophen- 1,3,8 -
triazaspiro[ 4, 5] decan - 4 f1one whi ch conprises red g1l- (3
h

chl Dropropyl) - 1,3 - dihydro™- 2H - benzinidazol -g2? - g#ne with 1 - (p -
fl uorophenyl) - 1,3,8 - triazaspi ro[4“5L9Iecan - 4 - one and,
' or e) cyclizing both benzenediamine groups in a compound of the formula
i
R Y
H,N NH-(CHZ)m-CH-(CHZ)n-N
NH NH
2
r! Rr? Q
7 8
(viI) R R
wherein R?, R%, R?, m, n, R” and R® are as defined in claim 1 in one reaction step,
10 by known methods in order to prepare a compound of the formula 10
Y 3
5 ¥ H Y
”
BN -(CH,)__-CH-(CH,) -N >( %
. < 2'm 2'n N"““NH
4
\ a 0
1 2 —
R R r' Rr®
(1-e)
or f) preparing a compound of the formula
3
R
M ' "R
N-(CH,) -CH-(CH,) -N N,&\N-M,
/N ‘
Rl R2 —
R7 Ra

(1-£)
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20 I f desired, preparing a pharmaceutically acceptable acid addition
salt of the product 20 thereof. 9. A process for preparing a conpound of

F HR-1 subst ant i-aH-y—as—her ei-nbef or e—deseribed—
with reference to any one of Exanples XX to LVIII. 25 10. A
conpound of Formula (1) whenever prepared by a process as clained in 25

any o \o"n clains 6 to 9. 11. A pharnaceutical conposition which conpri-ses
an ine 6_:30 rrier material and as an active ingredient-an effective

anti enme anount of a chem cal co as claimed in any one of glains 1
to 4 or <Taim-10 o« Comsid 30 ya-e-i-d—adﬁi—tion
salt thereof aberdd Ri,IRAORY m, 4,/ BYj R’ 4pd R® are as defined in claim 1 and M' is a lower 30 12.
A phar maceut i l&bxl of alkylj caphonyks grepps b rely. N-glieylating pr %Qﬁ%%bimi t form
conpri si ng pef"yB %ﬁﬁfﬁffﬁcﬁﬁ% AR |;c‘i’;a§,&§ - conpound™
havi ng t$ie FogkMaag b 8l oRter £/ pripa aOMpAIRE 6FLthd fordly accpet abl e acéd

addition salts thereof in adm xture with a pharmaceutical carrier. 35
13. A pharmaceutical c osition Es cl ai med ny (W biky@y claim 12 _wherein
35 the pharmaceutical grar NL@IH,)S -GHS@H,§,-Ni n stible carrier. 14. A
phar maceuti cal conposikigh as <Mai med ' Y N1 r claim 12 wherein thef
phar maceutical carrier a liquid, ingestible rier. 15. A '
phar maceuti cal comnposi) as clainmed in clai or claim 12 wherein 40 {
the pharnaceutical cagniergds a sterile liquid It abl e for parenteral use.
40 16. A method of inhibiting enesis in non-hurhn &fi mal's which conprises
the system c adm nistration in warnubdpoded non-human ani mal s of an
effective anti- enetic anmount of a phar rracs%ugt i cal clco os‘iét_fi or_llpgs claimed in
any one of cl ahesinRE, Ry Riom, BARYK ﬂ'MlDiE asTYRRpgANIT claigh by Féi&s' tent Agents,
34 Cursitor St to%g"@'i‘f’dﬁ?ﬁ‘,“"ﬁoﬁ“ﬂ"l’i%“ rr“i%ﬂ‘f‘%"d“ftbl"f B PR §*® Stationery
O'fice hy the . £ Prepir@ 31 NG Spu - 197 91,3 Pulajdrshed oky t he tBat ent
O fice, 25 SouwHhampgizindidalii-| O 9D)S, plopyidonr, - MERidinfIAY, 1X F dilydehi-cdH-copi es may
be obt ai ned. benzimidazol - 2 - one which comprises reacting 1 - (3 - chloropropyl) - 1,3 - di-

hydro - 2H - benzimidazol - 2 - one with 5 - chloro - 1,3 - dihydro - 1 - (4-

piperidinyl) - 2H - benzimidazol - 2 - one, and, if desired, preparing a pharma-

15 ceutically acceptable acid addition salt of the product thereof. 15
8. A process for preparing 8 - [3 - (1,3 - dihydro - 2 - oxo - 2H - benzimidazol-
1 - yl)propyl] - 1 - (4 - fluorophenyl) - 1,3,8 - triazaspiro[4,5]decan - 4 - one
which comprises reacting 1 - (3 - chloropropyl) - 1,3 - dihydro - 2H - benzimidazol-

2 - one with 1 - (p - fluorophenyl) - 1,3,8 - triazaspiro[4,5]decan - 4 - one and, i
20 if desired, preparing a pharmaceutically acceptable acid addition salt of the product 20 .
thereof.

9. A process for preparing a compound of Formula (I) as claimed in claim 1
substantially as hereinbefore described with reference to any one of Examples XX
to LVIIL
25 10. A compound of Formula (I) whenever prepared by a process as claimed in 25
any one of claims 6 to 9.
11. A pharmaceutical composition which comprises an inert carrier material
and as an active ingredient an effective antiemetic amount of a chemical compound
as claimed in any one of claims 1 to 4 or claim 10 or a pharmaceutically acceptable
30 acid addition salt thereof as claimed in claim §. 30
12. A pharmaceutical composition as claimed in claim 11 in dosage unit form
comprising per dosage unit an effective antiemetic amount of a compound having the
Formula (I) herein, or the pharmaceutically accpetable acid addition salts thereof
in admixture with a pharmaceutical carrier.

35 13. A pharmaceutical composition as claimed in claim 11 or claim 12 wherein 35 I
the pharmaceutical carrier is a solid, ingestible carrier.
14. A pharmaceutical composition as claimed in claim 11 or claim 12 wherein
the pharmaceutical carrier is a liquid, ingestible carrier. l

15. A pharmaceutical composition as claimed in claim 11 or claim 12 wherein
40 the pharmaceutical carrier is a sterile liquid suitable for parenteral use. 40
16. A method of inhibiting emesis in non-human animals which comprises the
systemic administration in warm-blooded non-human animals of an effective anti-
emetic amount of a pharmaceutical composition as claimed in any one of claims 11

to 15.
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