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(54) NOVEL PIPERAZINE AND PIPERIDINE DERIVATIVES

) We, JANSSEN- PHARMACEUTICA ‘N.V.,, a Belgian .Body
Corporate, of Turnhoutsebaan 30, Beerse, Belgium, do hereby eclare 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
5 _.statement:— 5
: The present invention relates to prperazme and piperidine derivatives.
‘A number of 1-[(heterocyclyl)alkyllpiperazines and a number of 1-substituted
4-(diarylmethyl) a{nperazme and 4-(diarlymethoxy)piperadine derivatives having
o pharmacologic roFertles are described in the prior -art. Such compounds are _
10 described in the following references: United States Patents Nos. 3,362,956, 10
3,742,854, 3,369,022, 2,882,271 and 3,956,328 and C.A., 64, 3499 (1966)
“The compounds of this invention differ from the prior art compounds
essentially by the nature of the B—C H,,— group, present in the 1-position of the
... . - - piperazine or piperadine _group, and/or by the nature of the diarylmethyl or diaryl-"
15 methoxy group present in the 4-position of said glperazme or piperidine group. 15
- Accordingly, the present" mventlon ‘provides piperazine and piperidine
derivatives which may structurally be represented by the formula:

_B_-anZ -N . g.(d,m-gn_ul_ E o
. and the pharmaceutically acceptable acid addition salts thereof, wherein:

20 ' Ar' and Ar? are each independently a pyridinyl phenyl or substituted phenyl 20
_group, the substltuted phenyl group having 1 or 2 substituents whnch are each



Cor porate of Turnhout sebaan 30, Beerse, Belgium do hereby declare the

i nvention for which we pray that a patent may be granted to us, and the

met hod by which it_is to be perforrred _to be particularly described in and
by the follow ng 5 st at enent :

5 The present invention relates to pi perazi ne and pi peridine derivati ves. A
"nunber of 1- [ (heterocycl yl)al kyl ] pi perazines and 'a nupber of 1-substituted

(dl aryl met hyl ) pi perazi ne and: 4- (di arl-ynet hoxy) pi-pey adi ne derivatives
Vi ng phar macol ogi cal pr opertr7 65are descrl bed in the pr"l or Such
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Pat ent s n!‘cbﬁend&ﬂ@@h%@n atoih() a3ov7e4ZlkﬁbﬁxweBalBﬁ&syOﬁEluoanﬁﬁal a7¥and 3, 956, 328
and C. Anitrosgrout8499e (1966). The conpounds of this invention differ fromthe

prior art a Midds essentially by the nature of the. [err]-.group, present
in the 1- position of the eraz ne or p| peradl ne. group, ahd/or by the
nat.ure of .the di aryl met hyl = L met hoxy -group pre%ent i-R_the

4- 605| tion of said pi perazyne or/pl perl d| ne group 15 Accor.dingly, ®#he
__present éﬂ‘ﬁel}%\/‘agd &gpwﬁgeggpl perazi ne and pi peri di ne: derr vatives whi | h may

structura e represente bytheforrrula [err] ., (1)

Ar and the phar maceutical |y acceptable acid additi on sal ts “t her eof ,

wherein: 20 - [err] and ArNare each independently a pyri di nyI phenyl
or substituted phenyl 20 group] the substit u,'t_.e'd'p'henyl group having | or 2
subst i t ulentss isdhashwisnes sach 2 : 1,579, 365

2 independently a hal ogen atom-«a | ower al kyI Iovver al. kyI oxy

trifluororethyl or n|tro group I(]H£ 0 or 1 Ars a.

10 then m is 1;. o o | ' 10
nisan mteger of from 2t06 mcluswe, provnded that when ¢ H,, represents a :
branched alkylene chain, then at least 2 carbon’ atoms are present in the linear
pomgn of the chain lmkmg ‘B with the pnpendme or plperazme mtrogen atom and
. is: . .
15 _a) a group having the formula .O ST . R

wherein: '
. R and R? are each. mdependently a hydrogen or ha.logen atom, or a lower _
aikyl or trifluoromethyl group; and

20 Yisan oxygen or sulfur atom or a possxbly substltuted mtrogen atom of the _ 20 -
formula . N '
- N—L
/

wherem L is-a hydrogen atom or a lower alkyl lower alkylcarbonyl lower alkyloxy-
carbonyl-lower alkyl, carboxy-lower "alkyl, phenyl, phenylmethyl lower ,
25 - alkylaminocarbonyl, hydroxymethyl or lower alkenyl group; or : 25
b) a group having the formula _ _ - - . -

' g2

wherem ' ' _

R' and R? are as above defined; and o ' :

30 M is a hydrogen atom or a lower alkyl phenyl, phenylmethyl mercapto, lower 30
alkylthio, amino, lower alkylcarbonylamino, lower alkyloxycarbonylammo or "

cycloalkyl group having from 3 to 6 carbon atoms. .



5 N-or CH

5 group, provided that when Ais N then mis 0 and when Ais CH / 10
then mis |;

10 n is an integer of from2 to 6 inclusive, provided that when [err]
represents a branched al kyl ene chain, then at |least 2 carbon atons are
present in the linear partion of the chain linking Bwth the piperidine or [}
pi perazine nitrogen atom, and B is: 15 a) a group having the fornul L
15 wherei n: _[grr] and R2 are each indepeng®yssy a hydrogen or hal ogen atonj
or a |l ower ai kH—or—t+-Hvoromethyt—group, and—20 Y IS an oxygen or
sul fur atom or a pPossi By the egmSlo LAl asiussdogsn it Wﬁf“&;‘hfdwc Rl a N-L
/ wh i i ik p m ] t¢ 6.carhon, such, as, methyl, efhyl, I-methylethyl,
erein Lis a hy m (f 1 o @,\,ﬁ )3,’ |
| kvl ,1-dime . p A butyl, penty’ exyl, Et wefal Pyas ower
al kyl oxy- car bonyl - Qﬁ\’ﬁirei#i ant dgé{g ¥ brafivied cﬁﬂihkenﬂfgﬁﬂpkhavhﬁm 2veb hyl |,
| oner 25 abky| asarbancagrisongh as, dthedylobpetbylkthenyb i-prapsey, @rmq 12
25 b) a.group havi nirmerl-2beryh 2-peatepyl sgh dheteny’: b thepterah ceyelagkyt i e
above defined: and ein is meant ¢ li ocarbqn rougl.: ay rom 3to6 ¢ tf’
. v ; cyclgprop 1, cycl t)é, AU ndidyd I; ehel QPREsionl HQyH, phenyl ,
plhﬁn?/l rre';hyl l, mer Cai:Istt gﬁbéht_ arﬂ%rﬁ;ckgd tMainGalkydeie Rhains| avieg from 2 to 6 cali?on
a carbon onO, . hiowe pndliaink aikleash: atomsip thedinea i e chain Jinki i 10
f ,—0%/1 3to 6ycgr bon Hhedgroup wi h'thelgiperidm_o,piperaﬁr?etﬁtﬁogﬂ,@ﬁﬁ%‘;,ﬁ%etm& lﬂé\” ng
T propanediyl, 2-methyl-1,3-propanediyl, 1,4-butanediyl, 2-methyl-1,4-butanediyl,
1,5-pentanediyl and I,6-hexanediyl; and by the term “halogen” is meant halogens
of atomic weight less than 127, i.e. fluorine, chlorine, bromine and iodine.
15 © " The compounds of formula (I), except those wherein B is a 2-amino-1H-benzi- 15
midazol-1-yl group, may conveniently be prepared by reacting an appropriate
reactive ester of formula (II) wherein n is as previously defined, B is as previously
defined except a 2-amino-1H-benzimidazol-1-yl group of the formula:

@%;orf’
RS

I
c_.
NZ “N-
_®
N 20 wherein R and R? are as previously defined, and W is an appropriate reactive ester 20

function derived from the corresponding alcohol such as, halogen, methane-
sulfonyl or 4-methylbenzenesulfonyl, with an appropriate piperidine or piperazine
.derivative of formula (III) wherein A, m, Ar, and Ar? are as previously defined:

1

: ' \ s -
B~C W + .  HN - A=-(Q) -CH. .
: nazn__ - \ 7 ()m \Ara_ —-é(r)
(1I1) : _ - (1II)
25 " “This -condensation - reaction is preferably carried out in -an appropriate = 25

reaction-inert organic solvent such as, a lower alkanol, e.g., methanol, ethanol,
propanol or butanol; an aromatic hydrocarbon e.g., benzene, methylbenzene or
dimethylbenzene; an ether, e.g., 1,4-dioxane or 1,1’-oxybispropane; a ketone, ¢.g.,
: 4-methy1-2-pentanone;_N,N-dimethylformamide or nitrobenzene. The addition of
30 an appropriate base such as, an alkali metal or earth alkali-metal carbonate or. 30
hydrogen carbonate, may be utilized to pick up the acid which is liberated during
the course of the reaction. A small amount -of an appropriate metal iodide, e.g.,
sodium or potassium iodide may be added ds a reaction promoter. Somewhat
. elevated temperatures are appropriate to enhance the rate of the reaction and
35 preferably the reaction ‘is carried out at the reflux temperature of the reaction 35
. mixture. . : : o : .
In this and following preparations, the reaction products are separated from
the reaction mixture and, if necessary, further purified using methods generally
: known in the art. ' - —_— '
40 . The compounds of formula (I) wherein B is a 2-amino-1H-benzimidazol-1-yl 40
radical, (I—a), are easily prepared starting from the corresponding compounds (I)
wherein B is a 2-(lower alkyloxycarbonylamino)-1H-benzimidazol-1-yl radical,
(I—b), by decarboxylating the latter under hydrolytic conditions, for example, by
acid hydrolysis using an appropriate strong acid, such as hydrochloric, hydrobromic
45 or sulfuric acid, or gy alkaline hydrolysis using an appropriate strong base such as, 45
sodium or potassium hydroxide. o I :

@



3 1,579, 365

3 By the term"lower alkyl" as used herein is nmeant strai ght and branched
_.chain_alkyl groups having froml to 6 carbon atons s t hyl,
1-methyl ethyl, 1,1-dinmethylethyl, propyl, butyl, pentyl and hexyl; by the
term "l ower alkenyl" as used herein is neant straight and branched chain

enyl groups having from2 to 6 5 carbon atomns, such as,; ethenyl, |
t hyl et henyl, |-propenyl, 2-propenyl, 2-butenyl, 5 I-qethyl-z-butenyl,
pent enyl and 2-hexenyl; by _tma,'g & m "cycloal kyl" as used her e;‘i n is neant

—-as,.

- BYivver GYBhIPENt Yl and cycl ohexyl ; the eXpression "[err]”
pht and bremghed cha_l-iAﬁ'-a_I kyt gpegiehai ns having from2 to 6
. @ﬁiq-hav_imﬁ"br%g&%t ' : s>in the |inear
in linkFmg 10 th -group with the piperidine or
n, such as, ‘I ,2-ethanediyl, 1,3- propanediyl, 2-nethyl-1
, 3-propanedi ylq I,Mabut anedi yl,” 2-net hyl -1 ; 4- but anediyl, 1, 5- pent anedi yl
and 1, 6- hexan®di yl ;- and be/ t-_f]_e term™hal ogen" i-s meant hal ogens of atomc
~ weight less than 127, i.e¥Pluorine, chlorine, bronine and iodine. 15
- The conpounds o®&j or mul ak(_éz . ~excepart hose wherein B is a 2-amno-|

H benzi- 15 M&&Q al -y Q,gg],m_@y_conv'eni entl'y be prepared by reacting

.&s.t./ér 0

an appropriate\r ctn-.ln% " fogppila (11) wherein nis as previously
defined, Bis ﬁ:evi ously defined except a 2-am no-I|H benzi m dazol - 1-yl
| .

cy
cycl opropyl, cy
refers to strai
carbon 10
_por:tion. of theyek

pi per azi ne ni-t_

group of the f A NH2-C[err] 20 ~ wherein R and R2 are as

previ ously deRi ned® and W (s-afn -appropriate reactive ester 20 function
derived fro .t'pebcgor-tr aRondiNge 8L.cohal SHCQn.sofo?r, $r st hane- sul f onyl
o 4- et il TS B bt i e mpeiedyof B O or bl perazi ne
der pvat i veaai(lover alkyléarfdnylahineji FH-BenzinAdazol1-fl @tdud, thedl tl{eegréq;;s are ag previously

def i ned; may exist in different tautomeric forms as is illustrated below: .

NH-COO(lower alkyl) - N~COO(lower alkyl) -
¥ - ' ar < y- ' 2.
< - !
R R . : 31 2
. NH=CO={lower alky].) B ' IN-CO-(lover alkyl)
- - . HN/A\J— :
R' & _ N 2l g2
The tautomeric forms of compounds of formula (I) are included within the scope of :
10 this invention. = -, - ' - 10 -
Compounds of formula (I) which may be represented by the formula (I-—c):
o o ¥
: Ar
. _ 7
HN” -cnﬂan-n‘ A-(0) -CH =
: v n O\, 2 .
73 : . Y
' R? -

(I-c)

wherein R', R? n, A, Ar' and Ar? are as previously defined may alternatively be

prepared by ring closure of an ‘appropriate intermediate of formula (IV) with an -
15 appropriate cyclizing agent as known in the art for the preparation of 1,3-dihydro- 15
: 2H-ben_z1mndazol-_270nes_ starting from 1,2-benzenediamines. o :
_ Suitable cyclizing agents which may advantageously be employed include urea
carbonyl dichloride and alkali metal isocyanates, and the cyclization reaction may
be performed by methods generally known in the art.-For example by methods



(rn) : (rii) 25 Thi s condensation reaction is

preferably carried out in an appropriate 25 reaction-inert organic

sol vent such as, a lower alkanol e Oy r‘re.t_h.a,p.g.l_,_e.t_ha.n.g.l_,_p.r opanol or

but anol ; an aromatic hydrocarbon e.g., benzene, nethyl benzene or

di met hyl benzene; an ether, e.g., 1,4-dioxane or 1,1'-oxybispropane; a <:§?
[

ket one, e.g. . 4-net hyl - 2- pent anone; N, N-di et hyl f or mani de or nitrobenzene.
The addition of 30 _ an appropriate base such as, an alkali netal or
earth al kal.i mgtal carbonate or. 30 hydroys#,36arbonate, nmay be utilized t@d

pick up the acid irch | | berated during h'%hgoursg oefdats'te“r(g\l %ia- ny A
Sel 1 arount of - an-cfgrah it i Horgrihet angriteE Rl I PREEh,

i odi de may be added: ggetherfif @feldbs¥ncd bodmpiseivent.Somewhat el evat ed tenperatures
are appropriate to enhaftedotepang preparasions ay bedlustatnd azfellogs— preferably
the reaction is carried out at. the reflux tenperature of the reaction 35
m xture. *In this and follow ng preparations, the reaction products are
separated fromthe reaction mxture and, if necessary,. f ur talbr purified

usi ng net hods generally knownin t ar typ-d 4, _- a-(deckonmpounds, of
fornmula (1) wherein B is a 2-am no- bénziTicBareH | -yI® N\4@2radi c&Y) 5
(I-a), are easidy prepared starting t'he correspondi ng conpounds (1)
wherein B is a 2-(lower alkyl oxycarbgwe\gm no) - | H benzi m dazol - 1-yl

radical, (I1-b) by decarboxylating tRe | a&ter under hydrolytic conditions,
for exanple, by acid hydrolysis using an appropriate strong acid, such as

hydr ochl ori ¢, hydrobronic 45 or sulfuric acid, or by alkaline
hydrol ysis using an appropriate st rgnﬂ&ﬁén%uch as, s 45 sodiumbe)
pot assi um hydr oxi de. 4. : agent : - - 1,579,365 [err]

The cdmpounds of formula (I—c) may also be prepared starting from- the
corresponding formula (V). . -

S -
. Pl

P -Cn!,lZn-N - A-("O)m-CH 0
20Ny N

G

2 22

10 wherein R', R2, n, A, m, Ar' and Ar?® are ‘as previously defined and P is an 10
: appropriate protecting group, by the removal of the protecting group according to
conventional procedures. Exambples of such protecting groups are lower alkyloxy-
carbonyl and, a substituted ethenyl group of the formula: -

R4—CH=C—

ko

1

»

(V)

15 wherein R? and R* may represent different groups but wherein R* is preferabl 15
lower alkyl and R* is preferably hydrogen, lower alkyl or phenyl. Sl
When the protecting group is lower alkyloxycarbonyl, 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 :
20 intermediate (V) to acid hydrolysis. In carrying out this acid hydrolysis a wide = 20
- ¥ variety of protonic acids may be employed, including mineral acids such as, hydro-
: - chloric, hydrobromic, sulfuric, nitric and phosphoric acid, and organic acids such-
“as, acetic, propanoic and ethanedioic acid. Further the reaction may be carried out
= in reaction-inert organic solvents as commonly:employed in such a type of
- 25 hydrolytic reactions, €.g. lower alkanols such as, methanol, ethanol or 2-propanol. 25
' In a procedure similar to that described for the preparation of the compounds .
© (I—c) starting from (IV) compounds of the formula (I—d) may also be prepared



- generally known ig

-It is to be noted that when the B-group in conpounds of formula (1) or in
I ntermedi ates therefor is a 2-(lower

al kl oxycarbeonytam-no)-lH-benzim dazol -1 -yl 5 or_a 2- (] ower
al kyl car bonyl am.no) -1 H benzi m dazol -1 -yl group, then the groups 5 nmay-
exist in different tautomeric forms as is illustrated bel ow  NH CO (I ower
kyl) N-CO (lover al)cyil) 2° .22 The tautoneric
Qgérns of conpounds of formula (1) are included wthinp thq‘scope of 10
lb|nventI0n-_. otrrer-a LST9,365 be—ropF-osentad b hefolmila (1-¢):
"Ar (I-c) wherein [errgt A Ar' and Ar2 are as previously deTined may

alternatively be prepbred by ring closureg_of an appropriate i nternedi ate of
. formul a (IV)ymAthpa%EiS _apEngriatQ/§§clizing;agent_as known in the art
for. the preparationiof YI%H#3n Wi hyddd®)-¢% 2H benzi mi dazol - 2-ones startin
a€s. Sui t\able cycl\;&ng agents Yhdich may -

ed include urea carbonyl dichloride-and al kali

A he cyclization reaction may be perfornmed by methods
arz . For exanple by nethods 5 ' o s
1,579, 365 5 generally known in the art.

in , “Ar| angAg ar ey defigeageditMtis@ conpounds (I-c
For examﬁfgﬁﬁt‘&ﬁ OQQE{@JZ’ f;%;ﬁ%@ F}% i ayg}z%%w gosh i compounds. (1-c)
are easialiyloRRhSomyithni 131 . - ctéiigof' ik oo g
abssence appropriuge spdliviag tagent NsingOteCkijudY kRGP drfreSifing MEbbeds: | | | Ustrated as
f ol | ows -imidazolps @bggin ifiom 1,2-benzenediamines. Depending on the nature of M! in
the lcomé)ou ds %I—d?‘ the following cyclizing agents may, for example, be
- employed. - : -
.. When M is a hydrogen atom formic acid or an appropriate tri(alkyloxy)- -
10 methane may be used as a cyclizing agent. . 10
- When M’ is a lower alkyl, phenyl, phenylmethyl or. cycloalkyl group, a '
carboxylic acid of the formula: o ' o o

advant ageousl y be g
“nmetal isocyanates,

R*—_COOH oo
_  wherein R® is a lowér'alkyl, thenyl, phenylmethyl, or cycloalkyl giou‘lp,. or a : .
15 functional derivative thereof such as, an acyl halide, an ester, an amide or a nitrile 15
derived from such acid or an iminoester of the formula: ' _
- O-(lower alkyl) - . - AR
‘HN=C ' (VII)
AN
. RS -

wherein R® is as defined hereaboVé; or. an 6;1dehyde of the formula; .

RO—C / © . (VIID
H.
20 or an addition roduét thereof with an alkali metal hydrogen sulfite, may be us'ed;' 20

When the cyclizing agent is an aldehyde an appropriate oxidizing agent such as
nitrobenzene, mercuric oxide, Cu(II) or Pb(Il) salts or other known suitable
oxidants may be added to the reaction mixture, or the aldehyde itself, when added
in excess, may serve as the oxidant. - . T : '
25 ‘When M' is a mercapto group cyclizing agents such as carbon disulfide, 25
thiourea, carbothioic dichloride or ammonium thiocyanate may be used. -
- When M! is an'amino group, ring closure may be performed with cyanamide; _
or a metal salt thereof, preferably an alkali or earth alkali metal salt, or with BrCN. .
: When M" is a lower alkyloxycarbonylamino group, an appropriate lower alkyl s
30 (iminomethoxymethyl)-carbamate of the formula (IX): - _ _
' o O : _
o . axy .
Hy;C—O0—C—NH—C—O(lower alkyl);
or

"a lower alkyl [(loWer alko’xycarbdnylamino_)(-R‘-thio)-met-hylene]carbama_te of the

formul_a X) .



agent The conpounds of forrmula (I-c) may al so be prepared starting fromthe

corresponding formula (V). [err] [err] 10 wherein [err] are as

previ ous defined and P is—ak O—appr-ep+a pHot-ectAg—grotp,—b

removal of the protecting group according to conventional procedures.

Exanpl es of such protecting groups are |ower alkyloxy- carbonyl and, a
4

he

V

substituted ethenyl group of the formula: [err] R3 .15 - wherein [err]
may represent different groups but wherein [err] is preferably 15 |ower

al kyl and [err] is preferably hydrogen, hgygsesal kyl or phenyl. Wen the 7
protecting greup—Kgower—atkytoxycarpbonyl, 1T nay easily be renoved by

al kal i ne hydrolysis, and when the protecti nd{ group is a substituted ethenyl
group it is conveniently elimnated by gubj e&t i Nn@ythe appropriate 20
intermediate (V) to acid hydrolysis. Injcarrying put this acid hygdkplysis a
wide 20 variety of protoni ¢oaeriatiy)r@—GeNenGNy <& OlowrtayHg ni neral aci ds
such as, ‘*hydro- chloric, é{f;ydr%tarom;cio sul furtihggﬂgi t riac and phosphoric acid,
and organi ¢ aci ds sWBgicagL’ 153 aygrege gpm : m]ﬂ &gl 0i ¢ acid. Further
the reaction may be® &Pk °8ﬁt°m|"sr?ﬂrgec ctl ()_‘Ir?gionertf or ggn?"c sol vents as
commonl y %enpl oyed in - such a type of 25 . . Qydrolytic reacti ons,a(xg. g.

| ower al kanol s such as, nethanol, ethanal orl2-propanol. 25 In Y ocedur e
sinilar to that described for thél"ﬁ’F'é"E]gBaf(fT)ﬁ—Bgst e conpounds (I-c)
starting fromglV) GouReURYSIoRt: dififaftamBinlioate(dr1Kb fobfia BXip0 be prepared %
1,579, 365 _ 6 wherein [err] are-as N
previously defined, and [err] is a AT ﬁ_ S

(lower alkyl)—NH—C—O-(lower alkyl); or - (XI

a dilower alkyl cyanimidodicarbonate of the formula (XIII)

© [(lower alkyl)—O—CJ],N—CN; o (X -
“ : " may be used as the cyclizing agent. _ _ o '
10 The foregoing cyclization reactions may all be performed by methods 10
described in the literature. ' .

“ Compounds of the formula (I_-—e) _

_‘NH=-CO- (lower alkyl) .'

| arl
i - \ 7 s (=)
N N-C H, -N A-(0) -CH B
Q _ \_/ N\ Ar®
__.Rl R

may alternatively be prepared by the acylation of an appropriate 2-amino-1H-benz- -
15 imidazol-1-yl derivative of formula (I—a) following - standard N-acylating 15
procedures, e.g., by the reaction of (I—a) with an appropriate lower alkylcarbonyl
" halide or with an anhydride derived from a lower alkylcarboxylic acid..
Compounds of the formula (I—f) ‘

-«

20 wherein R', R%, n, A; m, Ar' and Ar are as previously defined and L' is a lower 20
alkyl, . lower alkylcarbonyl, lower alkyloxycarbonyl-lower alkyl, carboxy-lower
.alkyl, phenylmethyl, lower alkylaminocarbonyl, hydrox_ymethyl or lower alkenyl



hydrogen atomor a | ower al kyl, phenyl, phenyl nethyl, mercapto, am no,

| oner al kyl oxycarbonyl am no or cycl oal kyl group, by the reaction of (I1V)

wth an 5-. i A , i '

preparing | H benz- 5 im dazol es starting from 1, 2- benzenedi am-nes

Dependi ng on the nature of [err] in the conpounds (l-d) the-follow ng.
clizing agents may, for exanple, be enployed. Wen'M is a hydrogen atom
y.m c acid or an appropriate trigalkyloxy)f 10 et hane rmay be used as

a’/Svclizing agent. ____1,579,365. 10 When [efr] is a

37
| ower al slé?an‘ﬁgﬁf % memtgamiin;mé m@,xpmeaw%égﬁ% g&aﬁtﬂmﬁ'

-gaf boxylic acid of
the forn ShdI b8 prédhred by the dtfo@iédion O REEHBN

d phenyl net hyl, or
cycl oal kyf foomdau@—odr a 15 - functional derivative thereof. such as, an
" acyl -halide, an ester, an amde or a nitrile 15 derived fromsuch acid or
an imnoester of the fgrmula: [err] HN=C ,.1 N o (M1)
[err] wherein [err] éﬁg s _defi p€ hgg agQYe; or an al dehyde of the fornul a:
Clerr] (M11) H20 o, ~Sufoadiy t j/ O gv'- uck thereof quigyh an al kali net al
hydrogen sul fite, may used. " 20 When tﬁ@-cyclizing agent i.s an al dehyde
an appropriate oxidiz agent such as nitrobenzene, mercuric oxide;” Cu(ll)
or Pb(Il) salts or gthergknown suitable oxidants may be added to the
reaction mxture, or the al dehyde itself, when added in excess, may serve
as the oxidant. 25 ~ Wien ML is a nercapto group cyclizing agents
sucl as car Mperﬂinguinf_fpdaatureZEf thBi10 gF&p, to LRTiMPddULE the dbibAngT | de or ammoni um
t hi ocyandiet) T Mi"f'ﬁ%mﬁﬁ&i c;rgonaplovavgarfkol Shenyl thrli ng closure may be
per f or meq, i bj erfivaﬂ.?ﬁ,‘ ek case the oymbol L' s usod thessfor e ocucion
. of L', into (I—) may be performed by the reaction of (I—c) with an appropriate
10 reactive ester of the formula L',—W, (XIV), wherein L', is as defined hereabove 10
?gfmmahz(llsl;he_ same meaning as given in the definition of the starting materials of

.. The condensation of (XIV) with (I—c) may be carried out under conditions
similar to those described for the condensation of the reactive esters (II) with the . :
15 intermediates of formula (III). : ' .15 :
In order to enhance the reaction rate it may be appropriate in some cases to »
add to the reaction mixture a small amount of an appropriate macrocyclic :
polyether such as, 2,3,11,12-dibenzo-1,4,7,10,12,16-hexaoxacyclooctadeca-2,11-,
diene as a reaction promotor. : -
20 When the L' group which is to be introduced is a lower alkyloxycarbonylethyl - 20
group, the introduction of the group may alternatively be performed by reacting .

- (I—c) with a (lo_wer alkyl) 2-propenoate of formula (XV)
' (lower alky)0OC—CH=CH, (XV)

- This reaction may conveniently be carried out in a reaction-inert organic
25 solvent such as, an aromatic hydrocarbon, e.g., benzene, methylbenzene or 25
dimethylbenzene; an ether, e.g., 1,1’-oxybisethane, 2;2'-oxybispropane, tetra-
hydrofuran or 1,4-dioxane. Preferably in the presence of an appropriate aminium
hydroxide such as, N,N,N-triethylbenzenemethanaminium hydroxide. o
" Compounds of formula (I—f) wherein L' is a carboxy-lower alkyl can easily be
30 derived from the corresponding lower alkyloxycarbonyl-lower alkyl substituted 30
compounds by hydrolyzing the latter in the usual manner, e.g., with aqueous alkali, :
to liberate the acid from the ester. S : :
When L' is lower alkylcarbonyl the group may conveniently be introduced by
the reaction of (I-—c) with an appropriate acylating agent derived from the )
35 corresponding lower alkylcarboxylic acid such as, a halide, preferably, the 35
chloride, or an anhydride, following standard N-acylating procedures. _ _
-When L' is lower alkylaminocarbonyl it may be introduced by the reaction of .
(I—c) with an appropriate isocyanatoalkane in an appropriate reaction-inert
organic solvent such as, an ether, e.g., 1,1'-oxy-bisethane, 2,2’-oxybispropane .or
40 1,4-dioxane. o _ ' e : o .
.. When L' is a hydroxymethyl group its introduction is conveniently performed . _ «
by the reaction of (I—c) with formaldehyde in an appropriate organic solvent such
as, N,N-dimethylformamide. , - o '
Compounds of the formula (I—g)

. 1 :
- N L (I—g) 45
45 B=C -N N-CH



or a netal salt thereof, preferably an alkali or earth alkali netal salt,
or with BrCN. When [err] is a |ower alkyl oxycarbonylam no group, an
appropriate lower alkyl 30 H-r-ponet-hoxyrethy—earbamat e of the
formul a(l X): 30 o 0 [err] or a |ower alkyl

| (1 ower al koxycarbonyl am no) (err-thio)-nethyl ene] carbamate of the fornula

( X) 7 1,579,365 . _ :
7 [err] (lower alkyl),-O-GN CN C O (lower alkyl) wherein [err] is a
hydrogen atomer a nethyl group; or a | owdS7%68yl carbonoi sot hi ocyanati dat®

of the fornula=tXK) (X JToper_al Kyl %err; 2 | ower . al kyl | ower
- defined fay 4Tt a‘%}(ykﬂé rdpBie8

a1 Car bamot i oat'<ppiebifey AT gnk % e pPretouty dted Ay MR

al kyI)-NI—I-_C—C}(Iowerélmai,1 34l A

4

h an
V) _ rea&ive ester of farlla)(X¥IIliwhest Ast| and W are as
cyani ni dodi car bonat gresfoudyndefihai;, mudeacqnditions sirailaf tg thpse despribed fordheipraRargtion :
cyclizi ng agents. 10 of the compounde(Ty #artipg Ay (&4 Uk j on”r eacti ons may all be®

perfornmed by nethods * 10 described in the literature.. Conpounds of the
formula (1-e) NHCO (lover alkyld ar' :
o o BCE, - NE + v-ch - s (I-g)
e _ o n.2n- -/ | . \'Ara o .._.__..__9 _ g
®vD - (xXvi)

COmpoundS of the formula (I—h)

N .. N-C H, -N - A=(0) ~CH : oy
—{ BRI T N2 . (T-h)

are also conveniently prepared starting from the corresponding —SH substituted _
10 analogs by standard S-alkylating procedures, e.g., by the reaction of the mercapto 10
compound with an appropriate halo-lower alkane in an appropriate organic solvent
such as, a lower alkanol, e.g., ethanol, propanol, 2-propanol or butanol.
A number of the intermediates of formula (II) are known compounds.
‘Depending on the nature of B in the intermediates (II) the following procedures
15 - may be utilized for preparing them. . o 15.
" Intermediates of the formula (II—a) . .

L]

9
Icl .
HN“"W-C H, W

' (I1-a)

- " R! g2
may be prepared as follows: .
' " An appropriately substituted 2-chloronitrobenzene of formula (XVIII) is - -
20 reacted with an appropriate aminoalkanol (XIX) by refluxing the reactants 20
" together in an appropriate reaction-inert organic solvent such as, a lower alkanol,
e.g., ethanol, propanol, 2-propanol or  butanol, = whereupon :a [(2-
nitrophenyl)amino]alkanol of formula (XX) is obtained, which in turn is subjected
. to a nitro-to-amine reduction, e.g., by catalytic hydrogenation using Raney-nickel
25 catalyst. The so-obtained intermediate (XXI) is then reacted with an appropriate 25
: cyclizing agent as described hereinbefore for the preparation of the compounds
(f—c) starting from: (IV), and the thus-obtained alcohol of formula (XXII) is
subsequently converted into the desired reactive ester (II—a) by the known
- methods. Halides are conveniently prepared. by the reaction of (XXII) with an
30 appropriate halogenating - agent such. as, sulfinyl chloride; sulfuryl chloride, = 30
' phosphor pentachloride, phosphor pentabromide or phosphoryl chloride. When
the reactive ester is an iodide, it is preferably derived from the corresponding
chloride or bromide by the replacement of that halogen with iodine. Other reactive
esters such as methanesulfonates and 4-methylbenzenesulfonates are obtained by
35 the reaction of the alcohol with an appropriate sulfonyl halide such as, methane- - 35
sulfonyl chloride and 4-methylbenzénesulfonyl chloride, respectively.
" The foregoing reactions are more clearly illustrated in the following schematic
_ representation. . ' I

-



may alternatively be prepared by the acylation of an appropriate 2-am no- |
H benz- 15 I m dazol -1 -yl derivative of formula (l1-a) follow ng standard
N-acyl ati ng 15- — j - M

appropriate | ower alkylcarbonyl halide or with an anhydride derived froma

I r al kyl carboxylic acid. Conpounds of the fornula (I-f) [err] _ 20
m@ggfln [err] are as previously defined and [err] is.a lower 20-alkyl,
I

al kyl carbonyl, |ower al kyl oxycarbonyl -1 ower al kyl , , carboxy- | ower
alikyl , phenyl nethyl, |ower alilsgd,s¢si nocar bonyl , hydroxynethyj- | ower
- al'ReényT 1,579,365, @oup, provided

that the unQ
- other than [er

‘on in the | ower. alkenyl group.is- Iocated I n-a position
nmay be prep E-d:n -Dhe Introdu(‘tlnnyf [err] into a

- conpound of f la (1=c) [err Ar: -+ Dbepending on the nature of the
- [err] group t éntroduced t he fi@tyow ng 5 et hods may be.utilized
"~ therefor. Wheh [eRT] is a | ower aIkyI I ower al kyl oxycar bonyl -1 ower al kyl,

phenyinethyl or lower al kenyl group, in which case the synbol [err]. is
used t herefor, (%) ntroduction .of [err] into. {1-c)-may- be perforned by the

reacti on of 6§wc) \WH aspoapproprlate 10 -~ reactive ester of the fbrmula
[err] (XIV), in L. is as definag hgre®ede 10 and W has the sane
meani ng as,glv the definitio ‘materials of fornula
~(1l'). The cond ion of (XLV) with (I-c) nay be carried out under
~conditions sigllar gfo those described for the condensation of the reactive
esters (I1) with the. 15 “internediates of formula (I11). -
15 (xx) o -
HN . NE~C, 5O - - s
. . SRR ring closure
o _ S - —
(XX1) .
» KA
‘uaagafon | - i
' v peactive ester T
' > (II-a)
- Formation o
! 22 S
(xXx11)
5 Alternatively the intermediates of fot'mula (II—a) may also be prepéred by: 5

i) reacting a compound of formula (XXIII) wherein R® and R* are as previously”
. defined with a-haloalkanol of formula (XXIV) by conventional N-alkylating
~ procedures to obtam an alcohol of formula (XXV), .

ii) converting the hydroxyl function of (XXV) into a reactlve ester group in the
10 . usual manner as previously described; and - 10

iii) ehmmatmg the substltuted ethenyl group of the thus obtamed (XXVI) by acld
hydrolysis as described herembe ore for the preparatlon of (I—c) startmg from .

The introduction of the hydroxyalkyl cham in. (XXIII) to obtam (XXVI) may
15 ‘also be "performed by the reaction of (XXIII). with an appropriate 2-. 13 e
' .(haloalkyloxy)tetrahydro-2H-pyran of formula (XXVID), yielding an intermediate
of formula (XXVIII), the ether function. of which is hydrolytically split open e.g.,
by the treatment with an aqueous hydrochloric acid solution. -
When the reactive ester (II—a) is a halide, (II—a—1), it-may alternatively be o
20 prepared by the reaction of (XXIII) with an ‘equivalent amount of an appropriate 20
dihaloalkane, (XXIX) in the presence:of an appropriate strong base such as, for
example, sodium methoxide, or following a Mackosza procedure using aqueous
alkali and a quaternary ammonium catalyst, e.g., N,N,N-triethylbenzenemethan-
aminium chloride, yielding an intermediate of formula (XXVI—a), the substituted .
25 ethenyl group of which is subsequently removed by acid hydrolys1s, to yield the 25
des1red halide (II—a—1).



In order to enhance the reaction rate it nmay be appropriate in some cases
to add to the reaction mxture a snmall anount of an appropriate macrocyclic
pol yet her—such-as—2._3;

11, 12-di benzo-1, 4, 7, 10, 12, 16- hexaoxacycl ooct adeca-2, 11- diene as a reaction
pronDtor 20 . Wen the [err] group which is to be introduced is a

| ower al kyl oxycar bonyl et hyl 20 group, the introduction of the group may
alternatively be perforned by reacting (I1-c) with a (lower . alkyl) .
2-propenoate-afi formla (XV) (Iomer al kyl )29365CH=CH2 (XV) 1

Thi s reaction Tay ¢onv ni 0%&%3 ﬁ)} ed out édﬂre? ;eeg]ctl Ohcab?ee\l;v enotrhganl c
P Eﬂg

25 sol vent such gﬁmmgéd nm ppro ting group,
met hyl benzene or  2bxcdptirit amwaeéwhaswbqie fmed@olidwing pﬂroprﬁwbd Bals hbane,

2, 2' - oxybi spropane, tlte@tllnmlatlvtyefrtbé oarticulgrgraupdingplvestane.  Pref era 2/ in the
presence of ad apprgpr §’°§WWWW Betegleady iliystrated in the following schematic 5
N, N, N-trlethylbenzen ne ananlnlun1hydrOX|de Conpounds of formula (I-f)
wherein [err] is a carboxy-1ower alkyl can easily be 30 derived.from
the correspondi ng | ower al kyl oxycar bonyl -1 ower al kyl substituted 30
conpounds® by hydrol yzing the latter in the usual manner, e.g., W th aqueous

alkali, to liberate the acid fromthe ester. Wienn L' -is | ower al kyl carbonyl
the group may conveniently be introduced by the reaction of (l-c) with an-
appropriate acyl ating agent derived fromthe 35 corresponding | ower

al kyl carboxyl'ic acid such as, a halide, preferably, the 35 chloride, or an -

anhydri de, follow ng standard N-acyl ati ng procedures. Wen [err] is |ower
al kyl am nocarbonyl it may be introduced by the reaction of (I-c) with an
appropriate i socyanatoal kane in an appropriate reaction-inert organic

sol vent such as, an ether, e.g., 1,1 '-oxy-bisethane, 2,2'-oxybispropane or
40 1, 4- dloxane ' o : - :

40 When [err] is a. hydroxynethyl group its introduction is conveniently
performed by the reaction of (1-c) wth feormal dehyde in an appropriate

or gani ¢ sol vent such as, N, N-dinethylformam de. Conpounds of the fornula

(1-9) )

o



9 1,579, 365

9 wherein B, n, [err] and Ar2 are as prevrously deflned nay alternatlvely

- be prepared- p : Ha((XVI)

mnth .an appropriate reactlve ester of fornula (XVII) mherern [err] Ar2 and
re as previously defined, under conditions simlar to those described
the preparation of the conpounds (1) starting from(ll) and (1.

xvi) (XVI1) Conpounds of the forrmula (15;h) -(lower alkyl)
are2 al so convenietly prepared1st98ssi ng fromthe cor respondi ng 1RSH
substrtuted 10 anal ogs by standard S-al Kylat1ng procedu,res e.g., by

the reaction of the m&capto 10. conmpound wi'th an appropri ate hal o- 1 ower
al kane in an. approprr@e organl c solvent such as, -a l'ower al kanol, e.g.,
et hanol , propanol, -2-gdgopanol - @ butanol. A nurrber of the'internediates of
forrrula (rr) are knowgg" Qj’rpoun@ Dependr ng on tI& nature of_ B in the
internmediates (I1) th8=fglovm nt% procedures 15 ': S may” be utilized for

" preparing them 15 | nternedi at es
of theforrrula(ll-a)-O[err] miybe prepa-red as ﬁollows T\n approprlately
substit ut ed 2-chl or oni& r obenzer® of fer rrul'%u. XVIfE) is 20 T reactetl with

" an appropriate. am noal kanol : Fef | t i reaoj.artﬂs 20 toget her
in an appropriate reaction- iC §§)I ventfs & .1 ower al kanol,
e.g., ethanol, propanol, / p,panol“" o b&F&hol er eupon a [(2-
nrtrophenyl)amnolalkanol la (XX) is obt& ned ich'in turnis

~'subjected to a nitro-to;,

duction,. e.g. by cat aI yti-c hydrogenation
usi ng- Raney- ni ckel " _

5 g '
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25 catal yst. The so-obtained internediate (XXI)

is then reacted with

an appropriate 25 cyclizing agent as described hereinbefore for the

pr epar at 4

he

t hus- obt ai ned al cohol of fornmula (XXII) is subsequently converted into the

desired reactive ester (Il1-a), by the known nethods.

Hal i des are

conveniently prepared byt:he reaction of (XXI1) with an 30 approprlate
hal ogenati ng agent sugh as, sulfinyl chloride; sulfuryl chloride, 30

:ééi

phosphor -pent acll ori de, phosphor_pent abr oni-3836% phosphoryl chloride. When!3 -
the reactive esterii's afhdRdiides of the kstmllaQfielvyb! y derived fromthe

correspondi ng chloride or bromde by the replacenent of that halogen wth

i odi ne. O her.

4- met hyl benzenesul fonates are obt ai ned {2y,
al cohol with .an appropriate sul fonyl . ﬁ
chloride and 4-net hyl benzenesul f onyl chlo
reactions are nore clearly |IIustrated |n
representatlon

o el f,.f |
aI so be prepar ed by ﬁlﬂtf}‘{; aélgeégaglxv& as Ev%uggﬁ g ndq., lssar:g%ﬁi&l:ltﬁ%?el

:10 [err]'5

reacti

10.

esul f onat es and
thﬁ reaction of the

ve esters such.as met hd

‘ follomnng schemati-c
1,579, 365

[err]and [err] &are amepyle\phmyhheyh nladwemalldylamxd&air kam;l cotivehientiy

(XXI'V) by convent.ion

pamacbp %ﬁ? tlmqféltsdeﬁcese estsT idstchpin indora sigrting materin
formula (XXV); ii) c e farm ‘hydroxyl function of (XXV) into a
reactive ester group |n the 10 10 - usual manner as previously
descri bed; -and iii) eI|n1nat|ng t he substlguégd et henyl group of the t hus
obt ai ned- (XXVI) by.acid hydrol ysis as deseri{be

preparation of (l-c) starting from (V). The

hydr oxyal kyl

chain i

10

15

her ei nbefore f he
roducti on of thgkx{)
may -

n (XXIlI) to obtain (
_ \ ,

R R

following procedures similar to those described for the preparatlon of the

- intermediates (XXVI) starting from (XXIII).

Intermediates of the formula (II—c)

(IT-¢)

may be prepared starting from the corresponding (II—a) by hydroxymethylatlon of -

the-latter in' the usual manner with formaldehyde
Intermedlates of the formula (I1I—d)

. %_ . | e
L _

N%' sf‘anZn'w (Iz-d)

r! 22 o

except those wherein M stands for a mercapto or lower alkylthio group, are
conveniently obtained by the introduction of the reactive ester side chain into a

' startmg material of the formula (XXXI)

20 -

.(mqr)

The intfoduction of the C,H,,—W group may be performed following procedures
similar to those described for "the introduction of the group into starting materials
of formula (XXIII).

Intermediates of formula (II—e)

2o 23s, nethane- 5% hlfonyl
S, respectlvely The foregoing’

5

10

15



15 al so be perforned by the reaction of (XXIlI1)- with an appropriate 2-
. (hal oal kyl oxy) t et rahydro-2H pyran of formula (XXVI1), yielding an

[ nterrredl ate- i i
hydrolytically split open e.g., by the treatment with an aqueous
hydrochl oric acid solution. Wien the reactive ester (ll-a) is a halide,
ll-a-1), it may alternatively be 20 prepared by-the reaction of

-XXI 1) with an equival ent anount of an appropriate. 20 di hal oal kane (XXI X)
nl4t he _presence of an approgreses strong base such as, for_exaspl e, sodium
net hoxi de, or follow ng a Mackosza pr ocedure using. aqueous_al kali and a
quat er nary ammoni um cat al yst, yb g.; N, N, N-triethyl benzenenet han- ani ni um
chl oride, yielding an inter pek te of formula (XXVI-a), the substituted 25
et henyl group of which js s a4V renoved by acid hydrolysis, to yield
the 25 desired hallde(ll- - (II<e) 1,579, 365
11 It is to be noted that t Né=Xame procedures are al so appl i cabl e when t he
substi tut ed et henyl group ig'reglaced by another appropriate protecting

group, rermv ther eof  has to be performed follow ng '
appr oprg g%o&'m“ oo | 3 B @“fl ’t‘H%V OP‘t"P‘E By group invdlved. 5
! Orﬁﬁﬁl#ﬁ@te dRschBELhckdifiR yfanfotvbés og N foll owing
' scﬁe mat pighe- B’dros; rmerof amlthm obtamed.iﬁtermedlate of formula (XXXII) intoa”. 5.

1,579, 3tgactive °St°"8"°“l’ - 12 [err] [err]

' K
(xxI1) gcl:.zat:.on; N’c\!—c Hzn'OH Teactive ester (II-e)
_ formation
gl 22

'(miz) _

The intermediates of the formula (II-f)

$-(2over alkyl) o .
Ll o |
o (1Z-£)
2 R | R
10 are conveniently obtained by S-alkylatloh of an appfopriate intermediate of 10

formula (XXXII), wherein M' is a mercapto group (XXXII—a), following standard
S-alkylating procedures, e.g. with an appropriate halolower alkane and subsequent
conversion of the hydroxyl function of the thus obtamed (XXXTIII) into a reactive
ester group .

s- lower a..ky-

& . |
_ s-alkylation o Y-C, 8, 08 : T _
_ :k | 15

(.xxxzn_) |

15

reactive ester : :
i (I1-2)

N
rd
formation



13

13 Interned a

previ ou

al kyl, lower al

kenyl ,

1,579, 365

| over aIkyféx&éarBonyf-lomer al kyl, 5 phenyl

phenyl net hyl and l.ower al kyl am nocar bonyl, nmay conveniently be
prepared by the introduction of the reactive ester side chaininto a
starting material of the formula (XXX). -[err]. follow ng procedures simlar

to those descrisbed for the preparation ofl,5736510
starting fromTXXA)) -

tes of the formula (11-b) [err] wherein [err] n and Ware as

i nternmedi ates ( XXVI) 15

0 I nternedi at es of

the fornula (11-¢) O ,[efr] may DEFPEPAFECs C&F PR A $fPhe corresponding -

(I'r-a) by .hydroxyr_ret hyl ati on of the latter in the usual manner wth

f or mal dehy
15 M [er.rJ

»

de. 15

. except those wherein Mstands fg#
group, are.conveniently obtained by the'in
side chain into a starting material -of the
20 The introduction of the [err] group nmay 4%€
procedure¥ similar to those described for fhe®introduction of the gr oup
into starting mater

10

15

. Internmedi ates of thdE-eirtideer(dhol)

mula (XXXI') M 20
perfornmed follow ng -

49

halbgnwhieﬁtbrpmdaaed(m-hdy)aﬁon of the corresponding amino substituted
analog, (II—h), - : ' . ’

NH,,
P2
S N Y-c_ B

n 2n-w . (II-‘I’I)
xé. 52 _

R .

following procedures known in the art, e.g., by the reaction of (ll——h).with an -

appropriate lower alkylcarbonyl halide or with an anhydride derived from. an
appro;})lriatc lower alkylcarboxylic acid. . C :
The intermediates of formula (IV) are obtained by the condensation of an

" ' appropriate reactive.ester of formula (XXXIV) with a piperazine or piperidine:

derivative of formula (IIT) followed by the reduction of the nitro group of the thus
obtained intermediate (XXXV) to an amino group according to standard 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 appropriat
catalyst such as, Raney nickel. - .

+ (111) >
PO ©
(XXKIV) _
. ]
- a3} -(0). ~ R
0Ny NE=C f, -X A (0 & |
L - Ar nirro-to-amine
- ' - >(IV
reduction
! g® E

(0av)

‘The reactive esters of formula (XXXIV), used as starting materials herein are easily
prepared from an ‘alcohol of formula (XX) by the conversion of the hydroxyl
function thereof into a reactive ester group following standard procedures as
-previously described herein. - o , o

' The intermediates of formula (V) may be obtained by the condensation of a

. reactive ester of formula (XXXVI) with a piperazine or piperidine derivative of

formula (IIT) .

arcgpto or | odgF-4l kyl t hi o
u® FBn of the reactive ester

10

15

&



Internediates of forrmula (I1-e) 14

1,579, 365 . . 14 V\/nerern [err] n and W
. _are

- al cohol of forrrula (XX1) to rrng closure vvrth an approprlate cyclizing
.@ent as described hereinbefore, followed by the conversion 5 . of the

droxyl group of the thus obtained internediate of fornula (XXXIl) into a
_reac-tive' ester group. 1.[err [Jerr] The intermedi ates -of the formul a
(elf ralkyl) [err]. are conveniently obtained .
S-al kyl atlon 0§ an appropri ate i nternedi ate of 10 f or mul aJ(XXXI ), wherein
[err] is a merfapto group (XXXl -a), followi.ng standard S-al kyl at.i ng
procedur es, P y-Gh¥a-n appropri ate hal ol ower al kane and subsequent
conver si on of fTRe hydroxyl Jfunciipny of the thus obtained (XXXI11) into a
reactive est X oup. S-(Cover alkyl) S-alkyl. atron ' - n 2n 15
15 reactive gIst eg® formation - . R

(XXvT)

The reactive ester (XXXVT) used asa startmg matenal herein is in turn prepared by
~ introducing the C,H,, W group. into a starting material of formula (XXXVII).

| (XJOWII)

5 following the procedures: described hereinbefore. - - ' -5
The intermediates of formula (XVI) may be ptepared by the reactlon ofa -
reactive ester of formula (II) with a piperazine derivative of formula (XXXVIHI)
wherein- Q is an appropriate. protecting- group-such as, phenylmethyl or lower. - _
alkyloxycarbonyl, and subsequently climinating the protecting group Q from: the - C .
10 so-obtained intermediate (XXXIX) following ‘standard known procedures, for 10
example, by catalytic hydrogenation using palladium-on-charcoal catalyst when Q"
stands for phenylmethyl or by alkalme hy rolys1s when Q stands of lower alkoxy- :

carbonyl. . _ o €
/_\
5 B-C R
(11) + HN Ion~
(xxxr'r.rn) - (3XXIX)
15 elimination or.-‘ Q -> (x_v:) 15 .
Intermediates of Eomula_(xvz-a) '
\'-anZn-n/_\u{' -
_ \ 7 .
(XVI-a)
R B . | | .

may altematlvely be prepared by the reaction of (XXXVI) wnth (XXXVIII) to
" obtain an. intermediate. of formula (XL) and subsequently eliminating the :
YR protectmg groups Pand Q by appropriate proeedures as generally known in the art 2 . 7
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15 Internedi ates of the fornula (11-g) [err] 2 are conveniently prepared by
N acyl at+en—s he—eor+espoRrthRg—amrho—substtuted—anmatoo; e
foll ow ng procedures known in the art, e.g., by the reaction of (11-h) with
an appropriate | ower al kylcarbonyl halide or with an anhydri de derived from

an appropriate | ower alkyl carboxylic acid. The internedi ates of formula

(1'V) are obtained by the condensation of -an 10 appropriate reactive

ester of fornmuja (XXXIV) with a piperazi ng5m36pi peridine 10 derivative of 17

formula (111) folTawed by the reduction of the.nltrg group -of the thus

obtai ned internediate (XXXV) to an am no group according toN}andard

nitro-to- amne reductiq gcedur egxxvers). ; by, t heyTelpat EgaNof ¥He nitro

conmpound wi th nascent hydrogen or by catalytic hyd nationM the

presence of an appropriate 15 - .catal yst such as ney nickel . -

15 (err) [err] The reactive esters of formula ( M used as starting

materials herein are easily- prepared froman alcoRkol’'8&f fornula (XX) by the

conversion of the hydroxyl 20  function thereof inkp)a feactive ester '

group fol fowi ng standard procedures-a;rgzo previously described herein. The
bt

i nternmedi ates of formul a ,Yg na¥ be o inedéﬁ;ﬂthkcondensation-of a
reactive ester of fornul% ) i t I  neN& pi peridine

derivative of formula (ITF) 5 | @ /
_ ) %= -

(oxXIX-2)

elimination of (yyr_aj

>
Q
‘. Intermediates of formula (III) wherein A is
S - . N— . : 5

and m is 0, (IIl—a), are generally known and they may all be prepared by known
methods. Such intermediates (III—a) may for example, be prepared by first
-subjecting an appropriate aroyl halide to a Friedel-Crafts reaction with an
appropriate arene to obtain an Ar', Ar>-methanone which in turn is reduced in the

10 usual manner, e.g., with sodium borohydride to the corresponding methanol. The 10
latter is then converted into a reactive ester (XVII) following standard procedures
of preparing reactive esters starting from alcohols and the desired intermediates
(IIl—a) are subsequently obtained by the reaction of XVII) with piperazine.

" The intermediates of formula (III) wherein A is - :
15 Co CH— c . 15

.and m is I, (Ill—b), may conveniently be prepared by O-alkylation of a 4-
piperidinol of formula (XLI) wherein Q is an appropriate protecting group as
previously defined with an appropriate reactive ester of formula (XVII), followed
by the removal of the protecting group of the so-obtained (XLII) in the usual

« 20 manner. 20

) '””Q4<:>£ : | '#cé/Ar o -é;Ar'
e ONoE N2 TN N2
1) o ey mmy
removal of Q m(__}o.cn

'-_iggfbf
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16 + The reactive ester (XXXVlI) used as a starting material herein is IP
turn prepared by introducingthefert+i—grotp—into—a—start-rg—raterrat—o0
formula (XXXVI1). (XXXVII) 5 foll owi ng the procedures descri bed

senei nbef or e, .5 The intermediates of . formila
I) may be prepared by the reaction of a reactive ester of formula (11)
Wt h a piperazine derivative of formula (XXXVII1) wherein Qis an :
appopriate prorecting group sue¥9465 phenyl methyl or |ower. 18

‘al kyl oxycarfRipHmarperin RaRAke Bekidn §f bfinD b dihol N6atighGe{ LNy oroup Qfrom
the 10 gens:au;)%nrxi;fmd thgt:ﬁqyrmweqirq?a(WIm‘;k%%e@%ﬁg lsjtssand_a'rd known -

pr ocedur Eﬁs," , T*’T:ggg %ﬁé{%‘{g r&(%fg%! PG?!‘/_%%%?@#&%&M%?M aative USi ng o

B R TR R
TS| gy sty te, s BNAMICaclL e, Tyaplin o albomio i 187

el i m nat propangic, @ydroxy-acetic, _%hydroxypﬁdﬁ%@ig,_2-oxopropanoic, propanedioic, : 15

| nt er nedPitgfgggngt 2 ?—-hﬂb%'gdlgm(-ﬁ - tm:rin;% ¥ 'r?}@}qunné_wlb;vgl3y be prepared by
thqor-eacgjﬁé&o ) ); nﬁﬁ?ﬁef{c, ::lleFS.Ilf ﬁz,xé ) gE[foiﬁ',_%mLJﬁmdl " _Of., B
formul a .l)ic,;ﬂge VIR ﬁgbaﬁg@ lbﬁexaiglt;glﬁﬂfxéct By bxybgﬁzvg{cg;?ctl nglgroups P and
ol _ Y _ :
Q by appEmesariophoreduses Convasiiottnl i fkrown beic @}nat’-on_[e-”]

S

: : » 7 el :
o/ S Th f fi i : n .| .
of i nat et omPOSIE oM (ot e pharmsepuippth el S 0Tl T s s
5 and m propdities(and ms such tiey @repdefal agehty ininewin aad anibie)ieraByy TRE |  be “prepared by

known useful anti-anaphylactic and antihistaminic properties of the compounds of this
_ .invention are clearly demonstrated by the results obtained in the test procedures

_ described hereafter. . .

20 . It is emphasized that the compounds listed in the accompanying tables are not 2
given for the purpose of limiting the invention thereto, but only to exemplify the
useful anti-anaphylactic and antihistaminic properties of all the compounds within
the scope of formula (I). ' . ' :

A. Materials and methods.

25 a) Anti-anaphylactic and antihistaminic effects in “‘vivo”, - o :
' The anti-anaphylactic and antihistaminic effects of the subject compounds (I)
and salts thereof are studied “in vivo” in guinea pigs.
Guinea pigs weighing between 400 ‘and 500 g, are sensitized to ovalbumin by
. subplanter (s.p.) injection of 0.05 ml of antiserum in the left hind paw. The animals
30 are then starved and orally treated, 24 hours after the sensitization, with saline
(= control animals) or a particular dose of the compound under investigation.
The histamine injection (at a dose of 50 ug) was given s.p. in the right iind paw
2 hours after the oral pretreatment with the compound. The diameters of both hind
paws are first measured before the histamine injection is given and again 10
35 minutes thereafter. The.animals are challenged ‘intravenously with 0.6 gm of 35
ovalbumin 30 minutes after the histamine injection. All control animals develop
typical primary anaphylactic shock symptoms (coughing, - difficult breathing,
* convulsions) and 857, of these control animals die within 15 minutes after the
. ovalbumin injection. Protection against death is used as the criterion for possible
40 drug effects and the estimated ED,-value, i.e. the oral dose whereby the protection 40
is observed in 50% of the guinea pigs, is listed in the tables below. .
The median histamine paw cedema in 200 control animals 10 minutes after the
histamine injection is 15 units (1 unit=0. mm). Reactions below 10 units,
. occurring in less.than 5% of the control animals are defined as effective inhibition.
. 45 of histamine cedema in the compound-treated animals and the oral dose-levels 45
whereby this effective inhibition is seen, is also listed in the following tables.

b) Anti-histamine activity -in “‘vitro"'. : o : _ -
Guinea-pig ileum strips are suspended in a 100 ml Tyrode bath at 37.5°C witha A
preload of 0.75 g and gassed with 95% O, and 5% CO,. : o . '
50 The histamine—(0.5 mg/liter) induced spasms are recorded Kymographically 50
' with an isotonic lever giving a 5-fold magnification. The interaction of the ‘ .
compound to be tested (5 minutes incubation time) with the agonist is studied and
the tables below give the effective concentration (in mg/l) of the different
. compounds whereby a significant inhibition (509,) of the histamine-induced
55 contraction is- measured. C _ .
As a result of the foregoing tests, the subject compounds (I) and
pharmaceutically acceptable salts thereof are generally found active as anti-allergic -
agents in doses ranging from about 0.25 to about 20 mg/kg body weight upon .
_systemic administration to warm-blooded animals. Lo .
60 In view of their useful antihistaminic and antianaphylactic activity, the subject 60
compounds may be formulated into various pharmaceutical forms .for
administration purposes. To prepare the pharmaceutical compositions of this

55



met hods. Such internediates (I11-a) may for exanple, be prepared by first
subj ecting an appropriate aroyl halide to a Friedel-Crafts reaction with an
appropriate arene to obtai ranfterri—fterrt=methamome which—Tnm turm s -~
reduced in the 10 usual manner, e.g., with sodium borohydride to the
correspondi ng nethanol. The. 10 latter is then converted into a reactive
ester (XVI1) follow ng standard procedures of -prepari-ng reactive esters

starting fromal cohels and the desired internediates (I11-a) are P
subsequent |'y opt ai ned by the reaction of 1,593} with pi perazi ne. The 19

| nter medi at es "oT” %Emﬂ ion, gm et}e)ctlve an{lhlstammlc anjfl-a ylactl partlcular

CH- compound, in base or ac1d-add1t|on sﬁgf (gs%ﬂ ¢ aeti 11 om biyd
conveni ently be praﬁaﬂﬁdtefhﬂnﬁma Kich a'phd?ma@fmﬁllﬂaccﬂitﬂﬁd’dt m caaﬁerfmnfm a.
(XLI) wherein Q s o wawée prarmtseeftﬂongf @pmslmgay tpq= meyrwaﬂwn ned S
W t h an appr O I at echl% armgz{eaél n mposnmil Q)SVS ra mt lj(:)l'm
removal “of the prot GRS Grekeablp fof adubboaton ba K%'ru arbhte %ﬁémal 2

20 manner . For example, in:pre paring the comlposmons in oral dosage form any of the usual
20 [err] r em)val of pI?‘cheutlcal]_ ia may be employed, such as, for example, water, glycols, onls
1,579, 365 alcohols in t e case of oral liquid prefgat-‘?{n% ‘tff ?iger%{o
aﬁl xu;egnd sglutl%)ns or solid carriers such’as starc es iggg of ?Dﬁ;
mit erials.used in andl di8in Faﬂ B dgBhls fAltdXas Gﬁﬁtﬂé YableBOWN and
they may all be pre usd olf) eirraamn raémhdsdauon]'hnbletsmnp@mdlss eebrefant rhel raos( I ) may
y y p

be converted theadc" F%?“&'& qrge "‘ agmagedtical eaq
form by i reat gﬁg bl B gga aes;’::a S Al %mu 15
acid, such as hydr i CsoI&BIh s nﬁygw inéli sdllfuo aélmeCma :
sul furic acid, n| t rprspaacﬂ ] l‘@hlc p Hgs hmncomanaed salmc selntu?;r. ggmse solafiah, orsuch as,

i 3 a UCO n
acetic, propa &pr%ﬂafcg 1q glucose salgtien, Jnjess: agﬁms PUBAODPEREE

A te arriers, ts a 20
pr opanedi oi c, Ut ang 16Yel. Acq d'd lo%’ @Je%th gﬂ’ﬂﬁﬂ?ﬁl llity overthe .
2- hydr Oxybut anedl Oi eorreshodding base form, are o vnously more sultable in the prepalatlon of
aqueous compositions.
: . It is especially advantageous to formulate the aforementioned pharmaceutical
25 compositions in dosage unit form for ease of administration and uniformity of 25
. dosage. Dosage unit form as used in the specification and claims herein refers to -
physically discrete units suitable as unitary dosages, each unit containing a pre-
determined quantity of active ingredient calculated to produce the desired
therapeutic effect in association with the required pharmaceutical carrier.
30 Examples of such dosage unit forms are tablets (including scored or coated tablets), 30 -
capsules, pills, powder packets, wafers, injectable solutions or Suspensions, tea-
spoonsful and tablespoonsful; and segregaged multlples thereof.
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anifmal s 10 minutes after the histanmine injection is 15 units (I
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e
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control ani mal,g are defined as effectivelsmshi tion 45 of hi stam ne
oedenma in the Togppund-—tTeated annals and The oral dose-levels 45 whereby
this effective inHibitiop is seen, is alsolisted iin the follow ng tablles."
b) Anti-histamne jag8i|\gfy in "vitro". Quinea-pig ileumstrips are _
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giving a 5-fold _§j§f iZhtion. The interaction of the -conmpound to be tdqsted
(5 mnutes incubatyeritfre) with the agonist is studied and the tables
bel ow giwve the effpB&iive] concentration (in ny/l) of the different conpdunds
whereby a signific iidhi bition (509 of the histamne;induced 55
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invention, an effective antihistam nic or anti-anaphylactic amount of the
particul ar conmpound, in base or acid-addition salt form as the active

i ngredient L i in inti ] i i

acceptabl e diluent or carrier, which carrier my take a wide variety of
forns dependi ng on the form of preparation 5 desired for

dm ni stration. These pharnaceutical conpositi ons are idesirable in uni t ary
@@ge formsuitable, preferably, for. admni stration oral ly, rectally ‘or by

renteral i I’lj ection.

For exanpl ¢

- pr eparl ng the corrp05| t| ons in oral

©. .do al s T= S TIST] alal=iadio=ta : peyed, such
~as, for exarrpl e, e g-yeets—otts 13 'I cohol s in the case of
~oral -I'iquid prepafatjpgg such as suspensions, syrups, .10.elixi rs and -

sol utions; or sol | &tpgNiers such as starches, sugars, kaolin, |ubricants,
bi nders -and disin @gﬁ" afiing .,agent s in the case of powders, pills, capsules

~and tablets. Becalige OE {helr eakel |@a%n'§ 6& $a@ on, tablets and capbul es
represent the nos{ gdtlv8nt ageous or do e unf't florm- in which case solid
. pharmaceutical ca rsi"?eré 15 - are obviously enpljoyed. For.-parenteral
composi tions, thelcd - . _ ise sterile-water, at

- feast in large paftg3} ﬁugh ot her i ngr.edients, for| exanple, to aid :
solubility, may .bea“‘ﬁmﬁl ded,, 1 nj ect abl e sol utions,| for exanpl e may be .
prepared in which|@®| §4F idr co §ESYS§I 1315-% §uti on, glucose sol ution
or a mxture of _sﬁaf‘_i_‘h and gl-ucose’s j

afgl

t abl e suspen5|ons nay

al so be prepared -+ whi-eh—ease—appropratd | i quid carriers, :
suspendi ng agents sthe i ke may be 20 enpl oyed. Acid addition salts of

ot
(1), due to their id;c§.e 1sed water solubility over [the correspondi ng base
form are obviouslET® b ZS Uit abl® Bng i@ 1§ &atatjon of aqueous
‘conpositions. It i s;'eésgla &y aﬁv‘anPag%oBs Qo°f Orjmul ate the af orerrentl oned
pharmaceutical 25|
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- adm ni strati on ang—daif

_ . atfgrmty of - 25 dosage. Doglage unit.form.as used in
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I nj ectabl e
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powder
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30 capsul es,

Exanpl es of such dosage unit forns are tablets (including scored or
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mul ti pl es thereof.
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coated tablets),
1,579, 365
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[err] 28 1, 579, 365

28 [err] Exanple Il. Follow ng the procedure of Exanple | and using an

equi valent ampunt of an 5 appropriate—tH-benz+-madazete—as—a-starting
material there were obtained as a 5 residue: [err] Exanple 111. 10

A mxture of 20 parts of 3-[(2-am no-4-chl orophenyl)am nol -1 - propanol, 50

10 parts of ‘acetic acid-and 150 parts of hydrochlaoric acid solution 4N is
stirred and refl uxed overnight. The reaction m xture is cool ed and
evaporated. TI28 resi ‘due is dissolved in W&9a85 and the solution is alkali 7251
wi th amroni um hydy oxi de. The product is epigiaGi.ed W th trichloronethane. .
The extract is dried, filtered and 15 evapor at ed. The residue is -

crystallized froma m xture of 4rreh|-2 pe one
2, 2' - oxybi spropane, yielding 6.5 peit (CBRH-N of ' J-GH
n

5-chl or o- 2- et hyl - 1H- benzi m da- zol, - pr opa - -
1,579, 365 29 ilarly there was
prepar ed 5-chl or o- 2 et hyI 1H ben2| azol e-1-propanol by the reactl on of
3- [ (2- am no- 4- chi-erephenyar-rot—iTprepanet—n-tfpropaneire—actt—xarml e
V. 5 fo a gtirred and reflixbige (Makigs- s PRLINS Ngniped Pigs of| 30
parts of 3-[(2-afino-| 3 ileum effective conc. :

Y Base or Salt form i mg/!1 Survwal Histamine oedema

S 2 HC1.1/2 H,0 0.01 ©1.25 1.25

0

2HCI 0.01 063 . ] 25



4-chl orophenyl’) am no] - | - propanol and 0.1 parts of 4-methyl benzenesul fonic
acid in 405 parts of nethylbenzene i s added dropmrse a solution of 34 parts

conpletron, strrrrng IS contrnued for I hour at ref qu tenperature and
N wat er-separator. The 10 net hyl benzene i s renmoved by evaporation
acuo and the residue is triturated in 10 2,2'-oxybi spropane. The.
pduct i-s filtered off and dried, yielding 16.5 part.s (38@6 of

5-

38l or Q-2-gyg|QhexyI-1FLbenzrnﬂdﬁﬁﬁﬁe I-Dropanol m Dp. 95[errP6 Exanple V.
A m xture of .3 ; s . i , =propanol, 44.8
15 parts: of Is un a-hydroxybenzeneethanesulfonate and 120 barts of
et hanol is E|stirred and refluxed for 30 m nutes. Thejreaction
m.xture i s eva atef and the residue is taken up in water. The oily
product is ext}ag with-trichloronethane. The extract is drjed, filtered

- and evaporat ed,g'Yilg) i ng 45 paRts (100% of 5 chlorg;z-w ‘
- (phenyl net hyl 12|ﬂ1dazoI® 1- propanol as a reswedues 20
Simlarly the br epar ed 6—chl or 082- cyclohexyl -9l . Ftbenzrhidazole- | -
20 propanol ; w3201 1 [err] by the reaction of _ *
3-[(2-am no- 5 & ohenyl)antnol-l- propanol. with sodium
- [err]-hydroxyciyr kanenet hanesul f onat e. Exanple VlI. -To a - stirred mxture
of 93 parts'o TrroptenytanT o tpropanot—45~5-25—— parts of
pot assi um hydr hnd 600 parts of ethanol 85% i n water are| added drop-
25 wi se 60.8 pla rqqrbon' sul fi Upongconpl e on@ stirfing is
continued for 5 ate reflu tehpe-ature ¢The regcti mxgure is
evaporated and begrbsidue is Taken up in 1580 parts of "wateri{ The whole is
filtered over Q[ Regr st er ed—Trade vark——anmd—tte—ftrate— s acidified
with acetic adj 2 0oily product solidifies on 30 - scrafching. It is
filtered off, #heéfwnth water- and dried, yielding 92 parts (78.9% ..30 of
2- mer capt o- | H-loeiazi-B{ dazol e- | - propanol ; nmp. 110[err] A mixturfe of 20.8
part S%ef 2-ner aﬁﬁgle-benzrnldazole I-propanol 15. 62 parts pf. i odonmet hane
and 1 parts bfa@fhanol is-stirred overnight at room tenperpture.” The
Feact | m xtu é: 'zﬁvqgorated and the re5|dy@ i's dhssohyed in 500
t~ ~ Iy
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35 parts of water. The solution is filtered over hyflo and the
filtrate is alkalized with 35 solid potassium hydroxide. The oily product
is extracted with trichloron '
evaporated, yielding 19 parts (85. 5% of 2- (methylthi o-lH—benzirridazoI e-| O
'2‘32

-propanol as a residue. To a stirred m xture of 19 parts of
2-(methylthio)-1H benzi mdazole-1- 40 . propanol, 15.2 parts of .

NN- di et hyl et hanam ne and- 195 parts. of dlchloronethane 40 are added 7
dropwi se 11. %7parts of nethanesulfonyl cht-$P5%% . Upon conpletion, ci.;rlZA

is continued for i-hour at reflux. After cooling, water is added and the

| ayers are separated. The organic phase is dried, filtered and evaporat ed,
yielding 19 parts of 3-[(2-nethylthio)- 1H—ben2|n1dazole 1-y1] propyl

met hanesul f onate as an 45 oi ly residue.

45 Exanple VI1. A mxture of. 30 parts of | H'benzi ni dazol e 49 parts of

2- (4- chl ‘or obut oxy) - tetrahydro ZFprran 21 parts of potassium hydroxide

and 200 parts of ethanol ig 3:1; et—ane—+ef+txed overni ght. The reaction
m xture is -cool ed to_roon1:0w g|tenperature, filtered and the filtrate is
evaporatéd;-The.residde_is_@§13=m1inamater 5¢ and acidified with a-
diluted hydrochl oric acid p@iajt pn. The whole ifs stirred &nd heafed for 30
mnutes in a water-bath. ‘A gé‘r%ml_i gltg o tenperature, the product is
extracted with nethylbenze%@% e adueous as¢ is separated and al kal i zed
wi th anmoni um hydr oxi de Thé.spvr_(%luct is extracted with dichl gQ»mSQ,, :
nmet hane. The extract is dr e@;- |tered and ey poratgg yN hiQoparts
of I|H 55 benzinidazole-1}{8 anpl as an oily eS|dwe Examp & g:j To a
stirred mixture of 5 parts|&s|4Lhl oro- 1,,3- di hydr o- 3'3 3- hy,db“szg@eo ) -
« . . i~ . o~ o
2H- benzi m dazol - 2-one and y83dagfd of frlcly of grreth igaﬁ %le Ppwi se 8
60 parts of ‘sul finyl chf&li®e. Upon conpl efi on, _§gi rr §ifgSigse EGEI nued
for 3 hours at 60-.. - — ' o g 1§b§§PEaﬁ
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30 1,579, 365
30 refI ux terrperature The reactron mxture S cool ed and evaporated. The
i ' stiT anone. —The—product -

|sf|Itered of f and drled yleldlngBSparts of
4- chl or o- 3- ( 3- chl oropropyl) 1, 3-di hydr o- 2H benz-i.m da- zol -2-one.: 5
-a-sim |lar manner the foll OV\A"ng 1 -(chloroal kyl)- |*H benzi m dazol es were

prepared: - CH2 -d 4

7 [955 aBase'g_ Sal t
1,2,4-trichloro-5-nitrobenzene, 79 parts of 3-am no- 10 UtI-propanol 0.2
‘parts of potassium i odi de and Lma éé)of butanol is stirred and 10

refl uxed overnight. The but ani é eved by evaporation i'n vacuo and
water is added to the residue. 4T product is extracted with

4- met hyl - 2- pent anone. The extras®¥ g washed a few tines wrth water dri ed,
filtered and evaporated The orIy residue is purrfred by

col-um- chr.ore Ug{apny OyET- Ta UE o mrxtorejof tri- 15
chl or onet hand_and 5% bf* net h%n L_as ‘f"u%\'rﬁ Ofe pure flractions are-

col l ected ancbﬂziﬁ(cui)e stagrit 3i § 1e9%par At @d. mlhprasesdede is triturated in

2, 2- oxybi spr dqpgeeca]hesmugduat |ihsodc bt ereximaf bresadrarystal i zed froma
- mxture of 2 3-oxy SpLaapang and 2- propanol, yielding 31.7 parts of -
- 3-[ (4, 5-dichl [ r gphegnyl Yam nol - 1- pr o_panol ; np. 97[ err]C. 20

Simlarly wer =d.H, _ 20
3-{ [2-nit r.oﬁtz% {TJOI’ éyl ) phenyl | am nol - 1 pr0|:anol ; and 2-{]
2-n

itro-4-(tr ethyl)p e yIIamno}ethanoI np. #44.9[err] Exanple X
' Example IL. '
Followmg the procedure of Example I and using an equwalent amount of an -
5 appropnate lH-benznmldazole as a starting material there were obtamed as a s
: residue: . _

AN |
| C,Hy, ~C1

L. Cpllon
(?Hs _ . (CHZ) 3
(® ) AN
| Gyl (cHy),
H CHy=CH-CH,, -
~ CH3
Cefls - (cHy)y .
cHy |- (cHy),

Example IIL. '
10 A mlxture of 20 parts of 3. [(2-am1no-4-chlorophenyl)ammo]- -propanol so 10
parts of acetic acid and 150 parts of hydrochloric acid solution 4N is stirred and
refluxed overnight. The reaction mixture is cooled and evaporated. The residue is -
dissolved in water and the solution is alkalized with ammonium hydroxide. The
product is extracted with trichloromethane. The extract is dried, filtered and
15 evaporated. The residue is crystallized from a mixture of 4-methyl-2-pentanone and 15
. 2,2'-oxybispropane, yielding 6.5 parts (28%) of S-chloro-2—methyl-1H-bennmlda— :
zole-1-propanol.



To a stirred mxture of 39.2 parts of 3-(2-nitrophenyl)am no-1-propanol and
25 225 parts of trichloronethane are added dropwi se 35.7 parts of
sulfinyl _chloride 25 (exothermc reactjon. tenperaturerises to 45[err].
Upon conpl eti on, stlrrlng is continued for 6 hours at reflux tenperature.
The reaction mxture is evaporat ed, yielding 43 parts (100% of '

N-(3- chloropropyl) 2- nltpobenzenan1ne as a reS|due_ Simlarly were
prepared: - 31 . 1,579, 365

31 N-(3-chloropgopyl)-2- nitro-4- (trlfluoronﬁﬂbﬁS)benzenan1ne as_a re3|du929

4, 5-di chl \= 2-Nnitrob
N (2- chl or oet hyl ) -2~ gy 4208 e 1 ﬁ"@fﬁiﬁf%ﬁf&ﬁg B AN p§fl‘

A m xture of 21.5 pagdig of | or opr opyl 2 nltrobenzenam ne
parts 5 o0of | -(di phenyl met hyl ) - pi pera2| ne arts of

N, N-di et hyl et hanami ne aﬁga?‘ §§;}a§’rﬁlrr£ﬁux&g :g%) }ﬁx‘?\ﬁ-QBPjﬁ‘ gﬁs &éh\'{ ed 'anq

heated for 6 hours aj. WipBrtd &F HARIBAE @ _
residue i s taken up inrosvpiresof llxanie raddhdodropvsseeaxstohaon ef134vpattb| of cyclo-

tri chl or onet hane. Thbex@@p%r ﬁ\{ldpl%vdamt opartf Pl mash ‘g}f@ g pa;astlrﬁ%e
residue is crygall 'n%‘ﬁ %4‘3,9 iholbbveh ) Coabr '.‘%En& ﬁa.’d‘ hd the tUIRUCE trbidted in 10
2,2' - oxybi s- Pﬂ’ FoipropAheS TRE HIG lslfﬂte fel loff@fi®driedf fielaingl l&:ﬁpaﬁ!ﬁ(%/) :

yi el ding 15.5 par t S Qt%clm-zfgycldhexyl-lH -benzimidazole-1-propanol; m.p. 95°C

(di phenyl met hyl ) - N- (2-ni t rophenyl) - 1- pi perﬁﬂ‘ﬂgv opanam ne hydr ochl ori de;

np. 228 C. Simlarly wex &R eRf8¢pkrs bp3- [(2-ammo-4-chlorophenyl)am|no]— -propanol, 44.8 -

N- (4, 5-di chl or 95 2- ni pdrRITE0YiLN- AhydiexpbenbeneéRinesifbnate @hd @B FdrB affleiaslaisi ne 1S,
as a 15 resi duestm'ed and refluxed for 30 minutes. The reaction mixture is evaporated and the

wit tnchlorom thane.
4- (di phenyl meth-1) - ,\%_e:; :)ﬁtra& 1s%lrl ?' a;%vl J_g% ylﬁdﬁﬂ%‘sﬁ arts( / ) of S-clfloro-Z-

pl per azi.nepropan - anol as a residue.

(d| phenyl net hyl ) - N- [ ZSlmilirtyoﬁhn( twads f bncpzrr jxdohekyi-1 Hbenzimidazole-1- 20
- pi per azi neet hen- propanol; mp. 120.1°C by the reaction o 3 (2-ammo-5-c lorophenyl)ammo] 1- .
: propanol with sodium a-hydroxycyclohexanemethanesulfonate _
L _ " Examp le VL. B
“ To a stirred mixture of 93 Earts ‘of 3-(2-ammophenyl)ammo-l-propanol 45.5
25 ~ parts of potassium hydroxide and 600 parts of ethanol 857, in water are added drop- 25

wise 60.8 parts of carbon disulfide. Upon completion, stirring is.continued for 6
hours at reflux temperature. The reaction mixture is evaporated and the residue is
® . taken up in 1500 parts of water. The whole is filtered over Hyflo (Registered Trade
Mark) and the filtrate is acidified with acetic acid. The oily product solidifies on
30 scratching. It is filtered off, washed with water and dried, yielding 92 parts (78.9%) 30
of Z-mercapto-1H-benz1mldazole- -propanol; mp. 110°C.
A mixture -of 20.8 parts of 2-mercapto-1H- benznmldazolc- 1-propanol, 15.62
.parts of iodomethane and 120 parts of methanol is stirred overnight at room
" temperature. The reaction mlxture is evaporated and the residue is dissolved in 500
35 parts of watet. The solution is filtered over hyflo and the filtrate is alkalized with 35
solid potassium hydroxide. The oily product is extracted with trichloromethane.
- The extract is dried, filtered and evaporated, yielding 19 parts (85.5%) of 2-
(methylthlo-1H-benz1m1dazole- -propanol as a residue, .
' To a stirred mixture of 19 parts of 2-(methy|thlo)-lH—benznmldazole-l-
40 propanol, 15.2 parts of N N-dlethylethanamme and 195 parts of dichloromethane 40
: are added dropwise 11.5 parts of methanesulfonyl chloride. Upon -completion, :
- stirring is continued for 1 hour at reflux. After cooling, water is added and the’
layers are separated. The organic phase is dried, filtered and evaporated, yielding.
o - 19 parts of 3- [(2-methylth10)-lH benzxmldazole- -yl]propyl methanesulfonate asan
45 o:ly res1due o _ 45

: ' Example VII.
- A mixture of 30 parts of 1H-benzimidazole, 49 parts of 2-(4-chlorobutox )2
. 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 )
_ 50 temperature, filtered and the filtrate is evaporated. The residue is stirred in water 50
¢ S . and acidified with a diluted hydrochloric acid solution. The whole is stirred and
- heated for 30 minutes in a water-bath. After cooling to room temperature, the
product is extracted with methylbenizene. The aqueous phase is separated and
alkalized with ammonium hydroxide: The product is extracted with dichloro- '
55 miethane. The extract is dried, filtered and evaporated, yielding 50 parts of lH- 35 .
benz:mldazole- -butanol as an oily residue. o

Example VIII .
To a stirred mixture of 5 parts of 4-chloro-1 3-d1hydro-3 -(3-hydroxypropyl)-
2H-benzimidazol-2-one and 75 parts of trichloromethane are added dropwise 8
60 parts of sulfinyl chloride. Upon completlon, stirring is continued for 3 hours at 60



20 amne; np. 152.1[err].

20 Exanple XII. A mxture of 15 parts of
4- (di phenyl met hyl ) -N-(2-nitrophenyl)-1-pi perazi ne- prgopanam ne

hydrochl oride in 160 parts of methanol is hydrogenated at nornal pressure
and at roomtenperature with 5 parts of Raney-nickel catalyst. After the 25

al cul at ed anount of hydrogen is taken up, the catalyst is filtered off
r Hyro 25 and the filtrate is evaporated. The solid residue is -

pstal lized from a mxture olfs.,g 6gor opanol and 2, 2 -oxybr spr omne The

53_- Bro—0

N- ( 2- anreflop tmwfa)urd. T(hel r htdmyhmmteh d:oled ]mcpeqamramd -ﬂ@p resqsiatnam ne _
hydr ochptgr ddgas tanone The prﬁ #er:g! pr epar ed:
.élpfu']ts o_{%— lgro H)yrot%ly I’1’y1d ydro-2 z-1m1da

30 4, 5-

BI per azi WE]smﬂrapmahﬁer Jthe?fdmaﬂmgnqchr&baﬁylpm-a&zmaamwweres| dues - -
-{3- [rpre(:dreqhhenyl met hyl ) - .| - pi pera2| nyl ] propyl ) 4 (tr| 1 uor onet hyI Y- 1

- 2 benzéne- diam ne; and 35 - .

' [err] 12-[ 4- (di phenyl met hyl ) - 1- erazr nyl]et hyl | -4 (tr|fI uororret hyI) 1,2-b
enzene- . 35 dianine as an offy¥r&dplael Exarrple XL, A nixture® of
60.5 parts of 1 . - (13- chl'oroprgp } 3-di hydro-3-(1- rrethyl
et henyl) - 2H ben2| m dazol - 2- one, .68 parts of 1-(phenyl net hyI ) pi per azi ne,
21.2 40 parts-of sodium éaeroﬁate 0 1 parts of potassiumiodi de and
400 parts of—d~—nethydex40-2 = Ziose ' nd refluxed for 20 hours
with wat er-gd4epagat oj. nTHe pleal tBaes) opiSak p@lilggcgg},@d water is-added and
the layers dre sepanated. Thel orgadl ¢ phiase is dried, filtered and
evapor at ed, gt +c1l2nd 30 |pswars| (1083 of |1, 3-dihydr 0r1-(.1- met hyl -
et henyl ) - 3- [i84,[ 4- (pHeay! nmeiday] ) - IR per agi nyll propy) | ~2H benzi m dazol - 2- one
as a 45 -asaldue 3. | 5-C0 | ' base: - o
45 Sim |l arly s prgpargd |, 3t di hydro- 1- 12 - 14 - (phenyl methyl?) - | -

pi per - azi r@t hylll 32H- bgaz| i dggol - 2-pre;,, pec13p. 5[ err] Exanple X V.

»

°s“5‘°"e ERE: | -vase . | mazec

: @ | 3 | s-c1 HCL | 227.5°c. . | . - s
02!{5 2. H base - ‘
H 1 4 H " Dbase -
' : Examgle IX. :

A mixture of 113.2 parts of 1,2,4-tric loro-S-mtrobenzene, 75 parts of 3- -amino-

10 ~  1l-propanol, 0.2 parts of potassium iodide and 200 parts of butanol is stirred and 10
refluxed overnight. The butanil is removed by evaporation in. vacuo and water is
added to the residue. The product is extracted with 4-methyl-2-pentanone.. The
extract is washed a few times with water, dried, filtered and evaporated. The oily

. residue is purified by column-chromatography over silica gel using a mixture of tri- :

15 chloromethane and 57 of methanol as eluent. The pure fractions are collectedand . 15 -
the eluent is evaporated. The residue is triturated in 2, 2'-ox‘y;b1spropane The B
product is filtered off and crystallized from a mixture of 2,2'-oxybispropane and 2-
propg;loé: yielding 31.7 parts of 3-[(4, 5-dlchloro-2-mtrophenyl)ammo] l-propanol
mp. . :

20 P Similarly were prepared - : 20

3-{[2-nitrd—4-(trifluo_ro'methyl)pﬁehyl]am'ir_lo}-l-pro_;iénol; and _ : _ -

2_;{I2-nitro-4-(trichlofomethyl)phenyl]amind}ethanol: rnp.' 74.9°C.

' Example X, . '
To a stlrred mixture of 39.2 parts of 3- (2-n1trophcnyl)ammo- -propanol and -
‘25 225 parts of trichloromethane are added dropwise 35.7 parts of sulfinyl chloride. . 25

(exothermic reaction: temperature rises to 45°C). Upon completion, stirring is

continued for 6 hours at reflux temperature. The reaction mixture is evaporated,

yielding 43 parts (100%) of N-(3-chloropropyl)-2-nitrobenzenamine as a residue.
Slmllarr were prepared:



To a stirred solution of 70 parts of
1, 3-di hydro-1| - (I -nmethyl et henyl )-3-13-[4- 50
(phenyl bi-perazi-hy s _ daza a¥al= 240
of 50 et hanol are added 55 parts of hydrochloric acid solution 6N.
The whole is stirred for 2 hours at 40-50[err]. The reaction m xture is
evaporated and the residue is taken up in a diluted amoni um hydr oxi de
solution. The oily product is extracted 32 . o
1,579, 365 - o o 1,579,365 32 Wi th trichloronethane. 3i
The extract is—dried,—fTtteredang evaporated, yielrding b3 parts (100% of

1, 3- di hydr o- 1- 13 [ 4 N-EHElRRERRpUe-+ ety e eisyte SALERF; - - o

i m dazol -2-one as a 4,£§k1te-N-GERIGRIpFopiiy-2-nRtrobenzenamine; thp. Mokt Wi  Of 63

parts of 1, 3-di hydro-1-[3-]4- g.phe.nyl nmethyl)-1-piper- =~ 5 _

azi nyl ] propyl | - 2H be¥rkk-thicseesy)-2nitgerd-(trifuoromethyllberzensiminget hanol is
hydrogenat ed at normal pressure: and-at_..rcﬁg‘g)sggrﬂaerat ure with 10 parts-of

pal | adi um on- char coal eamRtyesf 218 Yarts ¥ NaB-chibRpropYIS-bniioBehzaXREH! 2208 phydr 0ges
is taken up, t he ca,thiill é%t;rlggemxmﬁgegd?ﬁggEﬂtﬁs;tl:%iggﬁhﬁfmgg aﬁﬁ'e-'rﬂ'i’{'iff is
evaporatetl. The resi ' ?g% gﬁz | and heatodfigr ghc ?:‘L%e % ;

4 Tt hyl 2 pnt anondAE B seleind e iy s aer Ty ML The ol produe s,
dried, yielding 29. Seqduetis ctystdfredfrom a mixture of 2-propanol, ethanol and 2,2'-oxybis- 10

1, 3-di hydro-1-[ 3- (1 -Ri® ?-éﬂkmﬁ@ﬁ! b@lcmd_zfﬂ-apééngdsmeémlmoliszhaaémé:!ﬁ.:. of 4-
157.5[err]. Sim|ar|{GPiRimsiap-gyitrophenyl)-I-piperazincpropanaming hydrgehigrigler mp.

1-[ 2- (1-pi perazinyl)et tsm,i]aﬂgldeneﬁ}ggamddazol -2-one; np. 122.6[err]. 15

Exanpl e XVI. y - . .. .15 To a stirred-mxture of:
20 parts of al &% ni Mgﬂﬂl@iﬂwae-n&mrh1'ub4pialpbw'metlw-l)ﬂm'mrazmemmem'af asgdded 15
dropwi se 20.5 parts "8Y""2: 4-di chl or obenzoyl chl oride. Upon conpletion;, the -
mxture is heated t os-(dighbnytmanyl)-8-i-hitrd-(@ilusrombmiN)-IRAPE! 81 pipradif¥propan -

m nutes. The react i cmies; xwul B.7°€; gdur ed ont o crushed ice .and the product is

20 extract ed ‘w gﬁ&heﬁkﬁiﬁ}%ﬁ-&-ex}itp@j-&riﬁlpoeroxgéﬂyrl)ggﬁl.ten}il]§1-g{)tl,rgzqme Iillgn-

evaporated, yigdding | T 20

' _ " Example XII. :
A mixture of 15 parts of 4-(diphenylmethyl)-N-(2-nitrophenyl)-1-piperazine-
propanamine hydrochloride in 160 parts of methanol is 'hydrogenatedp at normal
pressure and at room temperature with 5 parts of Raney-nickel catalyst. After the _
25 . calculated amount of hydrogen is taken up, the catalyst is filtered off over Hyflo 25
' and the filtrate is evaporated. The solid residue is crystallized from a mixture of 2-
propanol and 2,2'-oxybispropane. The product is filtered off and dried, yielding 12
parts (78.9%) of N-(2-aminophenyl)-4-(diphenylmethyl)-1-piperazinepropanamine
hydrochloride; mp. 223.1°C. o _ .
30 Similarly were prepared: o o ' 30

4,5-dichloro-N'-{3-[4-(diphenylmethyl}- l-pip'efazinyll-propyl]-l ,2-bénzene-
- diamine as an oily residue ' :

N*-{3- [4-(d_iphenylmefhyl)— l-p_iperazihyl]propyl ]-4¥(t_riﬂuoromethyl)-1 ,2-benzene-
diamine; and o j o _ '

35  N'-{2-[4-(diphenylmethyl)-1-piperazinyllethyl}-4-(triflubromethyl)-1,2-benzene- 35
- diamine as an oily residue. L o :

S - A mixture of 60.5 'parts of 1-(3-chloropropyl)-1,3-dihydro-3-(1-methyl-
. : -~ ethenyl)-2H-benzimidazol-2-one, 31.68 parts of 1-(phenylmethyl)piperazine, 2i.2 §
40 parts of sodium carbonate, 0.1 parts of potassium iodide and 400 parts of 4-methyl- . 40
2-pentanone is stirred and refluxed for 20 hours with water-separator. The reaction
. mixture is cooled, water is added and the layers are separated. The organic phase is
. . dried, filtered and evaporated, yielding 70 parts (100"/5 of 1,3-dihydro-1-(i-methyl-
. T eth%nyl)_-3'-{3-[4_-(phenylmathyl)-l-pipera_zinyl]propyl]-2_H-be,nzimidazol-2-onc as a
45 residue. = - : - : o N ' :
- - . Similarly was prepared 1,3-dihydro-1-{2 - [4 -'(phenylmethyl) - 1 - piper -
azinyl]ethyl}-2H-benzimidazol-2-one; mp. 136.5°C. ’ .

45

T ~ Example XIV, . -
- To a stirred solution of 70 parts of 1,3-dihydro-1-(1-methylethenyl)-3-{3-[4- ,
50 (phenylmethyl)-1-piperazinyl}-propyl}-2H-benzimidazol-2-one in 240 parts of 50
ethanol are added 55 parts of hydrochloric acid solution 6N. The whole is stirred .
. for 2 hours at 40—50°C. The reaction mixture is evaporated and the residue is
taken up in a diluted ammonium hydroxide solution. The oily product is extracted



parts of (2, 4-dichlorophenyl)(4-fluorophenyl)methanone as an oily residue.
Simlarly was prepared: (4- fI uorophenyl ) (4-pyridinyl)nmethanone; np.
85.5[err] Exanple XWI. 25 =To-a-stirred-and—retux-ng—xture of
23.4 parts of (4-chl orophenyl )(2 fI uoro- 25 phenyl) et hanone in 280 parts
. of. 2-propanol are added portionw se 3.7 parts of ,sodi um borehydride. Upon
letion, stirring is continued for 2 hours at refl-ux tenperature

3Eerr] ). The reaction mxture is cool ed and deconposed.by the addition of

wat The 2-propanol -is evapbf®36H and the residual product i3 30

extract e@ltﬂ“tﬂdﬂl&drh&ltgng RSB G drikll St rﬁl‘dtevaﬂo&tédr \iSding bt €7 €d and
evapor at patts (108 yf E3-dihydio-2-8-B-(Pirhilmedit)-1 -piperazinyllpropyl}-2H-benz- .
4- chl or oimidgzol-F-¢ngs @pksidug )benzenerret hanol as.a residue. Simlarly were
prepared 2, 4-di chl oro-a- (4 f%}u nyI )benzenerret hanol as a resi due;
[er ] - (4-f | NORpRRRNYE) 63K nrgm el Rbpls 35 5
a-(4-fl uam(yﬂ myll 3H-Beqzt§mdaiolmeomtmm rhyilﬂjgelmpad 58. 3[5err]
35 4- rret %‘ PflP

“and

é%(y@fts A a1as a residue.
Exanpl e gen is taken up,t ecata yst-1s

2, dyodli chrrem vRtiolof ﬁ%y}:éa et Ta et eSS parigs of °

hydr ochl emd drledwlddlazﬂm pagts (@%)IOE 153-émydro-edﬁ-¢1€lupe¢‘dzmmmowllaﬂ room 40

t enper at B?"‘égm‘dﬁ‘f,'zr C e\j7|5r1§<ture S poured onto .icce-water and the product
is 40 extrac tpneptarr thl or onet hane. “The extract is washed with water,
dried, fnJstdmye:d-ramxdl-ﬁyamﬁy@emﬁr-zﬁmaazﬁﬁaazdueonesmdr Riebt.ed, yielding 13.2
parts of 2,4-dichloro-1-[a- I or o- 1‘(4 f | uor ophenyl ) met hyI I be zene; bp.

P s s R R voncene s

resr due; conﬂiﬂethmdtlib- igtu kmcedae eﬂuxmtdrs trgdve meflux mtpla 61 uor obenzene as a

AT am rr?}fi%g *“mrrsrgsrérzzssm m »

yl)methanone as an orly res1due
Slmllarly was prepare . _

.(4.ﬂuorophenyl) (4-pyr1dmyl)methanone, mp. '85.5°C. I ST -
- Example XVII. '
25 To a stirred and refluxmg mixture of 23.4 parts. of (4-chlorophenyl)(2-ﬂuoro- - 25
phenyl)methanone in 280 parts of 2-propanol are added portionwise 3.7 parts of »

sodium borohydride. Upon completion, stirring is continued for 2 hours at reflux
temperature (+80°C). The reaction mixture is cooled and decomposed by the .
addition of water. Thé 2-propanol is evaporated-and the residual -product is - E
30 extracted with trichloromethane. The extract is dried, filtered and evaporated, 30
’ yielding 23.6 parts of 4-chloro-a-(2-ﬂuorophenyl)benzenemethanol as a residue. '
' Similarly were prepared: . .

2 4-d1chloro-a-(4-ﬂuorophenyl)benzenemethanol as a residue; -
a-(4-fluorophenyl)-4-pyr1dmemethanol mp. 138.2°C.
' .35 a—(4-f|uorophenyl) 3-pyridinemethancl hydrochlonde mp. 158. 3°C, and o 35
| 4-methoxy-a—[3-(tr1fluoromethyl)phenyl]benzenemethanol as a residue. -

Exam le XVIII. '
A mixture of 22 parts of 2 4-dlchloro-ar-(4-fluorophenyl)benzenemethanol and
o 240. parts of hydrochloric acid solution 12N is stirred: for 40 hours ‘at’ room
40 temperature. The reaction mixture is. poured onto ice-water and. the product is 40 :
extracted with trichlorométhane. The extract is washed with water, dried, filtered = - '.“
~ and evaporated. The residue is distilled, yielding 13.2 parts of 2 4-d1chloro-l (a-
chloro-a-(4-ﬂuorophenyl)methyl]benzene bp. 146°C. at.0.15 ‘mm.. pressure.. :
Slmllarly ‘were prepared:

45 | 1- [g-chloro-a-(4-methoxyphenyl)methyl] 3-(tnﬂuoromethyl)benzene as a res1due 45
an :

l-[a-chloro-a—(4-methylphenyl)'methyl]-4-fluorobenzene as a residue.

Example XIX.
, To a stirred mixture of 23.6 parts of 4-chloro-a-(2-fluorophenyl)benzene-
50 methanol in 108 parts of benzene are added dropwise 24 parts of sulfinyl chloride. 50
Upon completion, the whole is heated to reflux and stirring is continued first for 5
hours at reflux temperature and further overnight at room temperature The



50 met hanol in 108 parts of benzene are added dropw se 24 parts of
sul finyl chloride. 50 Upon conpletion, the whole is heated to reflux and

stirrin —at further

overni ght at roomtenperature.' The =~ - 33

1,579, 365 33 benzene i s evaporated ;
and the residue |s dlstllled yielding 16.5 parts of | -chloro-4-

[ a- chl or'o- a- (2 f 1 uor ophenyl ) - net hyl ] benzene; bp. 122-125[err] at 0.1
mm pressure. Snlarly were prepared: 5 1,579,365 33
3-[err]- chloro"a—'(‘&é,—,rluoropnenyl)rre 1.d].n och r|de s an 0|Iy
residue; 5 3- [err-c il o_a_ ﬁ?ug?@h 'Flﬁ{ﬁf n‘éﬂ‘ﬁﬁf{: ‘ﬁ{?llgf Bcrﬁﬂi @'ﬁ?ﬂﬂml de

as a residue; 4-[errjekl (S or-o eny et 1yl pyr| di ne. _

hydrochl ori de; np. 198- saﬂﬂk{rsrw«-,}e prepared:

1-([err]-ch|'or [err h eny e b 1

pressure;” - (a- Ior 0? 3’%% (‘b’ﬁ%%%%ﬁe“’ﬂ)“lfﬂﬁﬂﬁ‘g{aﬁ\?qﬁgﬂ H?ﬂiede agﬁn °?§'f5'd rmk

mm pressure, 3-[a-chloro-a-(4-chloro henyl)methyl]pyndme hydrochloride as a residue;

2-([err]-chl oro [err% met hyl phenyl ) -1, i'met hyl benzene;, b 136& rg]

0.7 nm plessure; [alcl’(“{fEﬂr(]"ﬂB?fPWB!'ml‘rY]]Plfﬂé‘f'ﬁﬂyﬁ‘}%'ﬂ?/"l“ﬁe E‘Pf Bor®bEnzene;

bp. 108-109[err] - aj (J)ch[}oro-metmrﬁl%ﬁﬁf ﬁ-dlﬁ%ﬁl?ﬁe&er?éxbppﬂm afloy ﬁmofsre;saﬂe part s
of piperazine, 54 parts of .3-([err]-chloro-[err]-(4-chlioro- 15

phenyl ) met hyl ] pyri di héwmp@dmtbﬂnlﬂeylhhﬁdlmgﬂbmv @P 7Nt} ?r@!’ﬁ?!eﬁs(ﬂf%am de -
's 15 sti ”?o‘; 5f O 53 -ch*f ?-%a%.?ﬁ ISR %ﬁg;&g{h?fowz ne; ‘?36"%296 mﬂ. B?e&% Hee 0

evapor at ed and 0 pa residu

extracted with net hyll-(a-bﬁdsramthﬂﬂﬂenylryﬂuurobepdcae;e bps W&sHICwiat O Watnm and
extracted with an aceessereaci d sol uti on 10% The acid aqueous phase is

al kal i zed with a sodi um hydroxi de sol uti olg;‘ag,gle xx. . 60% and .t he product is

extracted again with meshykRRNSEIR. palth@f Qipefanifié, S4Spadts iof Uy(a-clbrofd-(4ichiord and
evapor at ed. Thss oi | yphwslbmhjb'llpmmﬁvémhighdemné 315martspfN, ytdemgbxliormamléq anoIlS

The salt I s filter eds%fepaftt‘go water are aggedtgp wgﬂ:ue% emg‘h:ng e‘g

benzene The organic phase is washed with water and extracted with an acetlc acld
solution 10%. The acid aqueous phase is alkalized with a sodium hydroxide solution _

20 60% and the product is extracted again with methylbenzene. The extract is dried, 20

~ filtered and evaporated. The oily residue is converted into the nitrate salt in

ethanol. The salt is filtered off, washed with ethanol and with 2,2"-oxybispropane
and crystallized from ethanol yielding 48 parts of 1- [a-(4-chlorophenyl)-a-(3-
pyridinyl)methyllpiperazine trinitrate; mp. 132.9°C.

25 Similarly were prepared: .25

-

1-[a-(4-chlorophenyl)-a-(2-fluorophenyl)methyllpiperazine;
1-[a—'(4-fluorophenyl)-a-(4-pyridinyl)ﬁlethyl]piperazine; mp. 108.4°C;

I [-(Z-chlorophenyl)(3-chlorophenyl)methyl]piperazine, |

- (2-fluorophenyl)phenylmethyl]plperaZIne ethanedioate (1:1); mp.-195. 5°C

30 1 [(4-fluorophenyl)(4-methoxyphenyl)methyl]plperazme ethanedloate (1:2); mp.. 30
© 280.1°C; and :

1- [(4-n1trophenyl)phenylmethyl]plperazme dihydrochloride.

Exam le XXI. '
: . A mixture of 21.5 parts of ethyl 4-hydroxy- -plperldmecarboxylate, 35.2 parts .
«» 35 of bis(4-fluorophenyl)bromomethane and 8.6 parts of potassium carbonate is = 35
stirred and heated in an oil-bath at 140°C for 3 hours. The reaction mixture is
~allowed to cool to room temperature and water is added. The product is extracted
- - with methylbenzene. The extract is washed successively with water, a diluted -
s _hydrochloric acid solution and a sodium bicarbonate solution, dried, filtered and
C 40 “evaporated. The forerun is distilled off (bp. till 143°C at 0.5—!1 mm. pressure), 40
'yielding 29 parts of ethyl 4-[b|s(4-fluorophenyl)methoxy] 1-p1per|dmecarboxylate _ :
as an oily residue. . _
Similarly was prepared

B ethyl 4-(d1phenylmethoxy) l-plperldmecarboxylate bp 150°C at 0.4 mm. pressure.

" 45 : Example XXII. 45
A mixture of 29 parts of ethyl 4-[bis(4-fluorophenyl)methoxyl- l-plperldme-
carboxylate, 25 parts of potassium hydroxide, 1 part of water and 160 parts of 2- ,
propanol is stirred and refluxed for 4 hours. The solvent is evaporated and water is -



and crystallized fromethanol, yielding 48 parts of

-[[err]-(4- chIorophenyI) [err] (3- pyridinyl)nmethyl]piperazine trinitrate;
np. 132. 9[er+1—25- SHrarHy—wer-e—prepared:

25 |1 -[err]-(4-chlorophenyl)-[err]-(2-fluorophenyl)nethyl]piperazine; :
@[a (4-fluorophenyl)-[err]-(4-pyridinyl)nmethyllpiperazine; .np. 108.4[err];

{ - (2- chl orophenyl) (3- chl or ophenyl ) met hyl ] pi per azi ne;
(2- f 1 uor ophenyl ) phenyl net hyl ] pi perazi ne et hanedi oate (1:1);
19845 err] 30 1-[ (4-fl uor apheies! )(4 met hoxyphenyl ) net hyl ]3|a| per azi ne
o (4 n SR I e Sty oy gt S
C1-[(4-ni Bash }i%ﬁ a\ﬁ&‘g g ExarrpeXXI A
m xt ure afnv&ﬂed5ntbali&.l@dﬂfch|6iﬂby aJlit : ﬂ'@lxﬂp ntaﬂblﬂefnh l%gell@xyl ate, 35.2
“parts 35r00mt=mmatmes'(lwsﬂtl§ﬁlt hzmsa:aumdsﬁ)&ﬂparts of potassium
car Bonat @isfifluorp asgﬂefwgﬂplaﬁ@‘ﬂ?éﬂﬂ@dh'w‘r‘fieaﬁlpoiqlﬁbﬁth at 1400C bor 3 hours.
- The reaction mXt 11 owed to cool to roomtenperature and water is
added. Tlneirqmremmahomy);n;eﬁamanjd%&hmmh g 2pydelgenzene. . The extract i s washed
" successively with water, a d| | ut. ed hydrochl oric acid solution and a sodi um

bi car bonat e ) d,..4 eva ted. The fotferun

I sqgli sti éﬂeﬁﬁpﬁﬁ&lﬁ gﬁeﬁ%l Eg&E° ¥ 1)?}? Y gfﬁf“ “""‘d 19 4Qqyi el di ng 29
parts of pasts hof I4-me 23 eﬁtahbnnoisoqnmm)dn)lmeﬂﬁm& p&hnﬁhté}ecar boxyl at e as an
0i I'y resyeRY or separated The 4-methyl- '

| 4 (dr pheRiinE anm 1%'? ie ﬂ %{’{ a{}“‘gggo 4 mm pressure.

5% of methanol as eluent. The pure fractlon c&d the cluent is 15 .

45 A m XQ paral qsngu@i's ce{sﬂq ked from ?‘ léI}nlxtul'eﬁ(.)f 2 2'-oxyblspropane o :
4-[ bis(4 E&g V\;‘Fﬁ_rs Ffﬁoggﬁs odige2 25 parts of -
pot assi Uien '% meth ?%Berﬁz"? g gg ¥oro ? propanol is

sti26red andn raerﬁﬂnlav(mcﬁnf:mhe mllbmug Sompblids M@te\peeiareid $n fesp& faine d anfb water is
or in the form of an acnd addmon salt after treatment of the free base thh an '
appropnate acid: S _ . o




34 1,579, 365 34 added to the

resi due. The product is extracted with nethylbenzene The extract is washed

a few ti+ o d and..ev : ) ' [
converted into the hydrochlorrde salt in 4- nethyl 2 pentanone “and

2-propanol at .roomtenperature. The salt is filtered off and dried, L
yielding; 20.5 parts (78% of 4- 5 G%é;
[ bi s(4-fl uorophenyl) -nret hoxyl pi peri di ne hydrochlorlde np. 161.8[err].

5 Sinilarly was3sprepared: 4-(di phenyl met hd¥g9.35peri di ne hydrochl oride; np. 35
209.8[err] Exanple XITT. A m xture of 5.3 parts of

1- (3-chl oropropyl)-1, 3-di hydro- 2H benzi m dazol -2- 10 one 5'parts of

| - (di phenyl net hyl ) pi perazine, 6.4 parts of sodi um carbonate and 200 10

parts of 4-methyl - 2- pent anong—is sttt d—ant—at-txet—ov-erRi-ght—w-t-A—vwat-eh-
separator. After cooling, watlet {s added and the layers are separated. Thq .
4- et hyl - 2- pent anone- phase |é§d ied, filtered and evaporated. The resi dug
is purlfled by col umm- chror_ratmgr_ 1Ehy- overs, selica gel- usrcn@a mextir@ of <
trichl oronethane and 15 596 pR ngtRadblZas el uenS Ehe phr @ R a%t |3)n§ -
are collected and the el uent }i-5 15 -evapor at ed: The 0|Iy residue |s
crystallized froma ntxture(ﬂEZZ2'-oxyb|spropane and a snmal | ~anpbunt .of
2-propanol . The product is fijlteted off .and dried yielding 2 parts (230
of 1-{37[4-(diphenylnethyl) 1-p perazrnyl]propyl}-l 3- drhydro 2H
benzi m dazol - 2-one; np. 153. q[#r{]C 2 In a simlar mamper the
fol | ow ng conpounds were .predasgq o nofrqe@ bgse form o 20 Drgin the of o medf
an aci d addition salt after tireat Eend efﬁhﬁ Bre@ Bas®k & th ﬂn.‘&tp@rﬁprﬂaﬂe '
aci d: 35 . : 3 @ - 1, 579, 365 -5
35 [err] C | -°
. o - S
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[err] 36 1,579, 365
36 [err] 37 -1, 579 365

X t here
wer e prepar ed -[ 3- 14 bi s(4 fluor ophenyl ) rret hyI ]- 1 -pi per a2| nyI | -propyl]-1
@dl hydr o- 2H benz- i m dazol - 2-one; np. 197.30C by the reaction.of 1

di hydro- 1- (3- hydroxypropyl)- 5 2H benzi m dazol - 2- ohe
hanesul fonate w th 1-[bis(4-fluoro- phenyl)nethyl]piperazine;

‘|- §6- 14- (di phenyl nethyl )- 1 - pb19gsszi nyl ] propyl |- 1, 3-di hydro- § net hyI
benzi m dazol - 2- one di hydrochl oride hydrate; np. 201.8[err Dy the reactlon
of 1, 3- dihydro-1-(3-iodopropyl)-3-nethyl-2H benzi m dazol - 2- one W th
| - (di phenyl - 10 . met hyl ).pi perazi ne; ' :

10 3-{3-[4-(di-phenylnethyl)-1-piperazinyllpr opyl1-2(3H) - benzot hi azol one

di hydr o- chl ofi de. heni hydrate np. 186.1 [err]_ by the reaction_o‘f .
3- (3- bromopgeogyl ) - 2(3H) benzot hi azol'one with - S B
1-(di pheny Fotlhy| - Ri perazine; awrg + ~ o o -
- 3-(3-[4-(d ghftglaewwl)-ll pi par &i ny§ Prapw. ] :2(3el—l)§sbgrzoxazol one _
di hydro- 1B= chl 8ride; np. 217 4[efr] Dy the r&action of = -
3-(3-chloro§rcpyl) 2(3H) - benzoxazol one 15 vm_th ' .
1-(d| pheny |||:1r1y|}p| et aL—rllc |_AUr||p|C YO —A—rxt-tre—of 6. 95 parts of
"~ 1-(5-chlor opertg/ - 1,3-di hydro-3- (1 -nethylethenyl)gs .
2|—|—benzima§zcm2__oe;e, 5.15 parts of 1-(di pQ@yl met rﬁ’l ),plperazi..ne, 5. 30
parts of |ygle 2% 2 g g3 2599 gEE g eI
§$:°‘%_3 £ 8 58 8 3 8 ggﬁﬁgﬁ
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20 sodi um carbonate, 0.1 parts of potassiumiodide and 160 parts of
4-met hyl -2- 20 pentanone is stirred and refl uxed overnight with

wat er-separator. The reaction mxture is cooled to roomtenperature, water

is added and the layers are separated. The organic phase is dried, filtered

and evaporated. The residue is stirred and refluxed for 30 mnutes with 12 . .
parts of a hydrochloric acid ‘solution in 40 parts of 25 et hanol . The ;Zég

whol e is evaporated and the residue is crystallized from ethanol, 25
yielding 5 par{s (46% of ' ' 579.365 } : 37
1-[5-[4- (di ph%.hyﬂ- —ptperarry Pc.'.’?g’}. - 183- ' _

di hydr o- 2H benzi m dazol - 2- one di hydr och|Esample rate; . 215.3[err]. -
Similarly were prepared®ay ‘E‘PPF‘“E)E“&H?W@S_W}bégi%a@&f’m{ﬁg%fUfrFBFfpﬁrFl'_?G '
parts of 1-13-.14- (dipBsabis@Eabétsphenijni iyl 1=pigttdzhyl) pRpPARY B dihydro-2H-benz- .~

, 3-di hydro-3-(1 -neti té:@ﬂ_g’,‘ln);t 5921;;%‘% mpﬁm%ajﬁomym-awymxmmn- 5
et hanol are adfed 1 ? wg ﬂzﬂ%bppehlnéﬁt?lé"‘a%li'@“%?_ut”ﬂ@n EhbisgBHlugaet s of
water. 35 The whdl"&@ECEYTRREE For 30 minutes at room tenperature. Upon
cooling.in an ice- [33-[4-(diphnylmethyl)-1-piperazinyllpropyll-1,3-dihydro-3-methyl-2H-1, 579, 365

38 bath, the productbphzsmidamt;%—fhct dihaidochloridé hydrate:trap. @01.85Cfby thearshesipn\of 1.8 o
2- propanone angd, Wit rﬁ'%;@bg lgwﬂbmshyhﬂﬁbwm&ﬁmlﬁwm Wgh a3 1fipheayly 550y
of -{3-[4-(dithenyl™® WY1*'%¢1 - pi per azi nyl ] propyl } - 10-
1, 3- di hydr o- 2H benzini3dagigheyimétkyl)- 1-pibdtyzikiyllpropyl]-2(8 H Hignkotkitazatons ihydro-
237.5[err] 5 chlogideyi hemihygratee n?gtﬁéd bl ghe reaction of 3-(3-bromopropyl)-2(3H)-

5 [err] Exanple Xxvibenzoghiggolops,pith (diphegylmethyly-pigprazine; and - o
[err]-12-14- (di phenyi.@ei-Righkayim@hEi-gigératyiplopy]-2(38)-tehidxazoldde dihydro-

fl uoronet hyl ) -1sl, 2- bﬂ;l&iﬂ%.;m.ﬂeﬁlgygfﬂga&i&gf E—%—@ﬂoroprmlm@m{bbumwolbm 3 15
hours in an 10 oi | -¥th hidiphenybugteyipiperagine reacti on mixture is cool ed, water

and trichl oronet hane are o Example XXV. :
A mixture of 6.95 parts of 1-(5-chloropentyl)-1,3-dihydro-3-(1-methylethenyl)-
. 2H-benzimidazol-2-one, 5.15 parts of 1-(diphenylmethyl)piperazine, 5.30 parts of
20 sodium carbonate, 0.1 parts of potassium iodide and 160 parts of 4-methyl-2- 20
pentanone is stirred and refluxed overnight with water-separator. The reaction
N . mixture is cooled to room temperature, water is added and the layers are separated.
The organic phase is dried, filtered and evaporated. The residue is stirred and
refluxed for 30 minutes with 12 parts of a hydrochloric acid solution in 40 parts of
25 ethanol, The whole is evaporated and the residue is crystallized from ethanol, 25
yielding 5 parts (46%) of 1-[5-[4-(diphenylmethyl)-1-piperazinyllpentyl}-1,3-
dihydro-2H-benzimidazol-2-one dihydrochloride hydrate; mp. 215.3°C.
Similarly were prepared:

y A ~(cny) N Y-cil
— N2

. o 1 i .
n Ar1 Ar2 Basefg:m .Sa..t.: x;gizéngnoq
5 | 4-F-CgH, | 4-P~C4H, |2HCL.H,0 . 203.7
.4 CgHs 4-F-CgH, | base | 172.3
3 | CgHg 2-CL-CgH,| base - [-149
. 3 | 3-Cl-CgH, 2-C1-C¢H,| base.H,0 139.1
3 | C4Hg 2,4-Cl,- | base 160, 1
> -s‘- C.H. - -c' §6H3 .ba.se". E .-'1'89-7
' 65 6°5 . _ . LRl
! 6 | 4-F~Cgh, | 4-F~CgH, | 2HCL . | 204.5

- . Example XXVI. - S
. To a stirred solution of 76 parts of 1-{3-[4-(diphenylmethyl)-1-piper-
azinyllpropyl}-1,3-dihydro-3-(1 -metl(liylethenyl)-ZH-benz’imi}. azol-2-one in 280 parts
of ethanol are added 120 parts-of hydrochloric acid solution and 250 parts of water.
35 . The whole is stirred for 30 minutes at room temperature. Upon cooling in an ice- 35



added and the |ayers are separated. The organic phase is dried, filtered
and evaporated. The residue is purified by colum-chromatography over
silica gel using a mxture of trichloronmethane and net hanol (95:5) as
eluent. The pure fractions 15 are collected and the eluent is
evaporated yielding 1.5 parts (41.5% of 1-12-[4- 15

di phenyl met hyl ) -1 - pi perazi nyl | - et hyl }-1,-3-di hydr o-5.- (trlfluoronethyl) -

- benz imdazol-2-one; np. 163.7[err] Simlarly mere prepar ed:

- [ 4- (dlphenylnethyl) 1 ph gg_ginyl]propyll- 1

o 38"
ZOr—r; G. = .
152, 7] ewiith, thapebdactGs ﬁlrle&bikm@{t is filtered off, washed with 2-propanone and '

1-{3-[4 istP dl‘pﬂ ielding $ﬂ3ﬁ6 -(B-[Bdiphénylir 0- 21 ber-'
| m dazolm%l?‘%% %dé Pq}ﬁelg g&“fﬁ xtEtesr 2. 3 parts of
3-14 ﬁkd plpera2|nyl]propyll-l 3- 25
ydro ZFLbenZ|n1dazoI 2-one, 4.5 parts of formal dehyde 'sol ution 40% and
.45 25 parts of N N-dinet yIfornanlde S st irred and heated for 2 hours at
100[err]. The reaction l,p_]g:eﬂl SN@%E"&‘M diluted with water. The.
preci pitated product is ¥4~ Ayﬂystalllzed fron1nethy|benzene
yielding, after drying4 ‘7parts (66% of
-1-{3- [ 4- (di phenyl net hyl9 ¥e4pi per azi nyl ] - propyl I-- 1" 34d|hydro~3-(hydroxy- 30
met hyl') - 2H benzi:m dazol -2gone; .np. 102.5[err] - o
30 Exanpl e XXI X. “A.mi xture of ‘1.55 parts of acetic aC|d anhydrlde 3 parts
- of 13-[4-(d pReny! metr nyt )=
'~ - pi perazi ny| Rpr opy }Iigﬁgldlhkdro Zhﬂben2|mmaazcin2-bne and 22.5 parts of
" met hyl benzefre~ts— aRt-Fetret—dverp-ghttS4ter is added to the
reaction. 3p°  m xt and [&ﬁ@ﬂ‘a}*@%“ﬁ?’é’c 41%%8d. The organic phase is
dried, filtgfed ang (0ii5) ®vapoy ing 4rESetpe 18§-?)Lu
col urm- chr ofrfit ogra)h?‘”’q)@r Si 41%'%“4 UG PRE,~CaHAD9. 3 '
): 4 .

I’Ifled by

1,579, 365 1cels 2-F<CgH, 115738
: | 5-cn, (cn ) CeHs ~ [CgHs- ~  n78.3)- R
6-CH, (CH ) | %5 CeHy ss.7) . &
H | cH -cu(cus)- 4—?-06114. - g--s*--c‘sﬂ4 76

cH,

Example XXVII
A mixture of 3.6 parts of N‘-{2—[4-(d1phenylmethyl)-1 -plperazmyl]ethyl}-4-(tr1-

10 fluoromethyl)-1,2-benzenediamine and 1.8 parts of urea is stirred for 3 hours in an 10
oil-bath at 190°C. The reaction mixture is cooled, water and trichloromethane are :
added and the layers are separated. The organic phase is dried, filtered and
evaporated. The residue is purified by cohimn-chromatography over silica gel using
a mixture of trichloromethane and methanol (95:5) as eluent. The pure fractions :

15 - are collected and the eluent is evaporated, yielding 1.5 parts (41.5%) of 1-{2-[4- 15

. (diphenylmethyl)-1-piperazinyll-ethyl}-1 3-d1hydro- - (trifluoromethyl) - 2H - benz. . '
imidazoi-2-one; mp. 163.7°C. _ ' o
' Similarly were prepared '

1-{3- [4-(d1phenylmethyl)— -p1perazmy1 dpropyl] -1 3-d1hydro-5 (trlfluoromethyl)-ZH-
20 benzxmldazol-z-one, mp. 152.7°C; an

5,6-dichloro-1-{3- [4-(d1phenylmethyl)- -plperazmyl]-propyl} -1 3-d1hydro-2H-ber'
_1m1dazol-2-one, mp. 214.7°C.

Example XXVIII .
- A mixture of 2.3 parts of 1-{3-[4-(diphenylmethyl)-1- lperazmyl]p opyll-1, 3- : :
25 dihydro-2H-benzimidazol-2-one, 4.5 parts of formaldehyde solution 40°/) and 4 25 .
parts of N,N-dimethylformamide is stirred and heated for2 hours at 100°C. The : B
© reaction mixture is cooled and diluted with water, The precipitated product is - : :
filtered off and crystallized from methylbenzene, yielding, after drying, 1.5 parts
' (667;) of - 1-{3-[4-(diphenylmethyl)- l-plperazmyl]-propyl} 1,3-dihydro-3- (hydroxy-
30 methyl)-2H-ben11m1dazol-2-one mp. 102.5°C." 30

Example XXIX. o .
. A mixture of 1.55 parts of acetic acid. anhydride, 3 parts of 1-[3- [4-(d1phenyl-
methyl)- l-plpetazmyllpropyl}-l 3-dlhydro-2H-ben21m1dazol-2-one and 22.5 parts. -
: - of methylbenzene is stirred and refluxed overnight, Water is added to the reaction .
35 mixture and the layers are sepafated. The organic phase is dried, filtered. and 35
' evaporated. The residue is purified by column-chromatography over silica gelusing -



a mxture of trichloromethane and net hanol . (95:5) as eluent. The pure
fractions are collected and the eluent is evaporated, yielding 1.1 parts

(33.59% _of | -acetyl-3- [3-[4-(diphenylnethyl)- | -piperazinyll-propyl]- |
, 3-di hydr o- 2H benzi m dazol - 2-one; np. 124.4[err] 5
ExarrpIeXXX . 5Amxture of 11parts

of ethyl 2- propenoate 3.part’s of - 1-[3-4-(di phenyl =
met hyl ) -1 - pi perazi nyl i propyl]-1, 3-di hydr o- 2H benzi ni dazoI 2 one, a few
drops of N, N, tr| rret hyI benzenerret hanami 1n57y%5hydr OXI de solution 40%in 39 -

met hanol - and . ~S—5f 1 A—th-oxane—ts—sttr1 cu allu ref Tuxtu | T 24" HOU[ S
The reaction m xt ur‘emFXéufin trichlorogmg; % o andamethapg d ; d’hemi of l_aﬂggy ';b

col um- chr omat ogr apaﬁf_—glf;&n r.i'l(lt )gg - l aﬁl]@:pyﬁq 3&! mldazol 2-one;

trichl oronmet hane an act I ons are

col | ected and the el uent |s evaporat ed. _The re5| due |s converted into the

hydrochl oride 8alt in and a |5 J-l] g.red of f- arfl
-pro, noate, arts of 1-[3-{4-(diphenyl-
dried, yielding 1.4 %f{é g drg-ZEebenZImldazol 2-one, a few dro ) of

3-13- [4 (di phenyl meN ' ;'Elethbilmﬁe’hlmaﬁi ﬁlﬁr@lﬂi}’ Ydroxlde solution 40°%3in Ghekhafslan®- oxo-

o penzy m dazﬁ'ge o, “gaﬁe‘s@‘"‘ur, o#“d'i*zhm‘.‘n*;?é'é'?&{?h‘y"§$2?§‘fn’.'éa‘“g'§1“ﬁ'£ﬁg BT
204[err]. Exarlfle pora & purt "FIT

LTS (i pheny! mbhytss oL AGle fﬂfzﬁa‘;‘@ %‘ esidue is converted. into. the

di hydr o- 2H benzi m dhgziﬁichlandmm,lt lh alnateosahh:hﬁlmﬂaofd aﬁ’cﬁdﬂaﬂs of

1,4- 20 di oxangeldige 34iparte ehxl ﬂw ipbeny|negthyl)-1
mxture is evéﬁora?% Mm ﬁo'?ﬁ epzimidarels - ls- %?R“P?ﬁ:%qg" Wm""e d'hydl‘ate 15

col um- chr omat ogr ap over silica geI u5| ng a mxture of trichloromnet hane
and net hanol (95:5) as eI uent The malet XXXE are coI | ect ed and
el uent i s evaporat e&i

©sof, o%,l Yl
met hyl - benzeng anddlzdze,sqz?,;fiﬁ iy ?z ) ;gf&% :ﬁu e fﬁﬁ is € %& o

3-[3-[4-(di phenyl - thb residue is purified by column-chromato raphy over silica gel using a mixture of
met hyl ) - 1- pi perazin iChlo M aI@ r@ethhnh $:5)-asjelpenth h&mwarvllbﬂayendlemdiazol e

- 1 - 25 carboxam #dth “°“ %"r}?giﬁ?e& art"fff@"‘%f"ﬁﬁﬁ_ég’hﬁﬂxture

of 9.4 parts CES 1-] ﬂ%lﬁll) €ihethyl-2-oxo-1H-benzimidazole - 1 - ﬁ
azi nyl ] propyl) 3- chr ahnnie,Zhb blesmricm dazol-2-one ~and 180 parts of nethy

Example XXXII.

To a. stirred mlxture of 94 parts of 1-3- [4-(d1phenylmethyl)- -piper-
azinyl]propyl}-1,3-dihydro-2H-benzimidazol-2-one . and 180 parts of methyl-

30 benzene are added 0.8 parts of sodium hydride dispersion 757 and the whole is 30
stirred and heated for 60 minutes at 90°C, After cooling to 30°C, 0.2 parts of
2,3,11, 12-dibenzo-1,4,7,10,13 l6-hexaoxacyclooctadeca-2 11-diene are added and
stlrrmg is continued for 10 minutes. Then thére are added 4.2 parts of ethyl 2-
bromoacetate and the mixture is stirred and refluxed overnight. The reaction

35 - mixture is cooled to 90°C, 50 parts of water are added and the layers are separated 3
while hot. The organic phase is evaporated, yielding 10 parts of ethyl 3-{3-[4-
_ (diphenylmethyl)- l-plperazmyll-propyl} 2,3-dihydro-2-oxo-1H-benzimidazole - | -.

acetate as a residue.

A mixture of 9.8 parts of ethyl 3-(3-[4-(diphenylmethyl)-1-piperazinylipropylj- ,

40 2,3- dlhydro-2-oxo-lH-benzlmldazole- -acetate, 1.2 parts of soé) um hydroxide and 40
150 parts of water is stirred and refluxed for 5 minutes (+80°C). The reaction
-mixture is filtered and the filtrate is acidified with acetic acid to pH 5.8—&: a sticky
. precipitate is formed. It is separated and crystallized from ethanol and water. The
_ product is filtered off and dried in vacuo-at 100°C for 3 hours, yielding 6 parts of 3-

45 3-14-(diphenylmethyl)- l-plperazmyl]propyl] 2,3-dihydro-2-oxo-1H-benzimidazole- 45

l-acetxc acid hemlhydrate, mp. 138.7°C. .

Example XXXIII.
A mixture of 5.2 parts of 1,3-dihydro-1 -[3-(l~p|perazmyl)propyl]-ZH-benz-
imidazol-2-one, 5.28 parts of . 2-(a:-chloro-a—methylphenyl)ﬁyrldme hydrochloride,
» 50 5.3 parts of sodium carbonate and 90 parts of N,N-dimethylformamide is stirred = 50
- and heated overnight at 50°C. The reaction mixture is cooled and poured onto ice-
. water. The product is extracted with methylbenzene. The extract is dried, filtered
and evaporated. The residue is crystallized from a mixture of 4-methyl- 2-pentanone
© and 2 ,2'-oxybispropane. The product is filtered off and dried, yiclding 2 parts S
55 (23.4%) of 1,3-dihydro-1-[3- {4-[phenyl(2-pyr1dmyl)methyl] l-plperazmyl}propyl]- 55
' 2H-benz1m1dazol-2-one mp. 141 .1°C.
. Similarly were prepared

-4



30 benzene are added 0.8 parts of sodium hydride di spersion 75% and the
whol e is 30 stirred and heated for 60 m nutes at 90[err]. After cooling
to 30[err] 0.2 parts of

2,3,11, 12-di benzo-1, 4, 7, 10, 13, 16- hexaoxacycl ooct adeca- 2, 11- di ene are added
and stirring is continued for 10 mnutes. Then there are added 4.2 parts of
hyI 2- bronpacetate and the mixture is stirred and.refluxed overnight.

e reaction 35 m xture is cooled to 90[err], 5Q parts of water are
d@d and the layers are sepangi®ss 35 while hot. The organic gphase is
'evaporat ed, yirelding I0 -arts of ethyl 3-T3- T4 (d pn@nyTT@ﬂyT‘)-l
- pi perazinyl | - propyl] - 2,18- di- hydroﬁ\oxo 41‘ H—ben2| m dazol e - | acetate as a
" residue. A mxture of .'8péﬁﬂhkg-@

- 3-[ 3-[ 4- (di phenyl met hylr={ - pi per a2 yI ]bquw |- 40 2 3-di hydr o- 2- ox0- |
H benzi m dazol e- 1- acet' & 1.2 parts of .sodium hydr oxi de and 40 150 parts
of water is stlrred and refluxed for 5 mnutes (80[err]). The reacti®on
mxture is filtegred—ant—the—fHt+ate—+s—geidid-ed; with acetic acid to pH
5.8-6: -a sticky fprecipitawd is| forséd. .| im,susepalated and-crystallized
from et hanol an - —prioduct—is-filtered of f and dr| ed in vacuo at
100[err] for 3 Hours 3'9?’@-Iﬂmlﬁ4g GFrfgiiys off 31545
1H (di phenyl net hyl )--%Pmﬁmlngll Cgsopyl 42, fBSR';IiShyHro 2- 0X0-

H-benzi m dazol e-| 45 4-Fazic a@cnls-lcgng h) dr sdms np- 138 7[err] Exarrpl e
XXXI'IT. A mxture of 46¢ "a_’tso.f;l_cg 209.5
1, 3-di hydro-1-13 (| - j-peg @zl nylq Qr_@py@ H—gl—l-pw;- m dazol - 2-one, 5.28 parts
of 2-(err-chloro-[errd mestﬁyl P gyéc)f, § |nf,=:ﬁ_hédr bchl ori de, 50 5.3

parts of .sodi umjcar boﬁa?e and d bt hyl formam de is stirred

of
50 and heat ed over n| O[esrr Hff‘( on i xture is cooled and
' gm""ar% 5 ‘{3'0%113 ®4e>< g%?f M th et hyl benzene. The

poured onto i ce- ‘{6

extract is .dried, f|| gSed and_‘b’g S repldue»i-s crystallized from

a mixture of 4- é- el 22'2 -bwys. spropane: The product is

filtered off and dried, yieldiphg 2%8sts |55. - (R3.4% of

1, 3-di hydro-1-[ 3 [ 4- [%Hgnyl (2- [Rub+PHRg)d-). net m58.3- | | pi perazi nyl | propyld - 55
141 7[ er%]!s Sinilarly were prepared:

t-hyI 65 pent an

2H benzi m dazol -}2- one; np.

' Example XXX1v.
_ A mixture of 4.9 parts of 1-(3-chloropropyl)-1H-benzimidazole, 5.76 parts of 1-: '

5 [bis(4-fluorophenyl)methyllpiperazine, 5.3 parts of sodium carbonate, 0.1 parts of - 5
potassium iodide and 200 parts of 4-methyl-2-pentanone is stirred and_ refluxed for
. 20 hours with water-separator. The reaction mixture is cooled, 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-methyl-2-pentanone and 2,2’-oxybis-

10 propane. The product is filtered off and dried, yielding 5.5 parts (59.3) )of 1- {3—{4-. 10

[blss(4-f(l:uorophenyl)methyl]- -pxperazmy]}propyl] -1H- enz1m1dazole ydrate, mp.
- 108.4

_Similarly were prepared:



40 1, 579, 365
40 [err] [err] Exanple XXX1V. A m xture of 4.9 parts of
1- (3-chlaropropyl ) -1 H henzimi dazole 5. 76 parts—of1—5
[ bi s(4-fluorophenyl)nethyl ] pi perazine, 5.3 parts of sodi um carbonate, 0.1
parts of 5 potassiumiodide and 200 parts of 4-nethyl-2-pentanone is C
e
41

stirred and refluxed for .20 hours with wat er - separator. The reaction

m xture is cooled, water i.s -added and the layers are separated. The
organi c- phasegis dri ed, filtered and evapswadsed. The residue is
crystallized fromamxt ure of Z-nmethyl - Z- pent anone and 2, 2" - oxybis- 10
propane. -The product is filtered off and dried, vielding 5.5 parts (59 3%

of 1-13-[4- 10 [bis(4qflfuorophenyl)nethyll-1-piperazinyl]propyl]-1
H benzi m dazol e hydrat ¢¥|np. 108.40C. Simlarly were prepar ed: 41
1,579, 365 £ : : 41 . [err] _
1,579, 3657 . Bl =420 & @ 0 & N‘m.-n: o M = < N oo~
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43 1,579, 365

43 Exanple XXXVII1. A m xture of 60 parts of

N_(Z-amn_ Lnhen methvl ) -l - pipnerazine a ll,l-lll‘ 0 _tS of

met hyl (i m nomet hoxynet hyl ) carbamate, 42 parts of acetic acid and 450 parts

of trichloromethane is stirred and refluxed overnight. The 5 _ reaction
.ture is evaporated and the residue is . stirred in water. The latter~is 5

@)3 anted and the residue is taken up again in water. The whole is alkalized

# §h a diluted ammoni um hydroglggssol uti on and the product_isggxtracted

W Tt —Tet . —€X rs—drred; T rad—evapor ated. The
residue is purified by col um-chromat ography over silica gel using a |

m xture of trichloronmethane and 10 met hanol (95:5) as eluent. The pure
fractions are collected and ‘the eluent is 10 evaporated. The residue is

crystfigTZEd Troma mxture of 4-nethyl-2-pentanone and 2,2' -oxybi spropane,
yield 3.5 parts of nmeéthyl [}-f 3-[4-(diphenyl nethyl)- 1-piper-

azi nykl@eropyl |- |_H benzi nm dazolf-2-yl ] carbamate; np. 1-37.8[err]. A m-xture

of 12|psotls Bf m hyl 211-{J- 14- (di' phenyl nethyl ) -1 -piper- 15 -

azi nyl| 13t opy8! - 1 ben& mi dzol - 2-yl | -carbamate, 60 parts of a concefitrated
hydr o 5.85| cfil-ori't acfd soTutiog and 80 parts of ethanol is stirred and
reflu @ olernight. The reaction mxture isme_va'poratced andmvvater i s added
to the res]jdue. The free bhase . iq liberated in the cenventi ehal manner with
‘amonifyin hydr oxi de and extracted with trichl oronet hane. The extract is

dri ed, -mfi |} ered and: evaporated. {The resi dqugs s 205 g_%g-”’ gstallized from
et hanqlka _The product is fi®gered off ands'drj'.?ed,-yg:gl B

1

n

' & 3 parts 20
(40% cg§| -{,3- [ 4; (di ghenyginet hyl )- | - pi per gz nyl4 gr a;é 1 - .
H- beni mwdpzol - 2-@ni ney np.. 228.|7[err]. ABf#a ur S82 3¢ ySparts of
1-3- |4 (df pBenylBet hyd ) - | Bpi perfazi nyl | prdg & - 1+E EBE8E @i dazol - 2- anine,
5.1 pd& s pf acetic acid a®hydrilde and IOE BT S tﬁ“r&&@@_@i‘ﬁa benze e
is stijrred{ and refluxed for 5 hqurs. The 4 &®cki on%’%&ﬁg.g%’% evapor ated and

.25 thé¢—re Hue is stirrad-inwatdr. The WipB&ESFs

S . .
_ % aERA p Ze/EW t h- ammoni um
hydrofi de gnd t1 e product &s eXtracted &R &ri @Ec&b‘_“ﬁ,@e. The éxtract
is drijed, filtered and evafigratgd. The ré;é,ra%e | sST®rg8Eaptized from
ethangl . The product is fiftered of f HEsd REIFL°ITE
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and cried, yielding 6.6 parts (56.5% of

N-[1-{3- [4 (di phenyl met hyl) - | - pi per- 30

azi nyl ] propyl) -1, 3-di hydr o- 2H teh e

143. 3[err] . 30 Exanple XXXVI11. A mxture of 13 parts of _
1, 3-di hydro-I-[3~(1-pi perazi.nyl ) propyl | - 2H benz- i m dazol - 2-one, 12.4 partsO

of |I,1"-(brononet hyl ene) bi s(benzenel, 6.6 parts of sodium.carbonate and 200, ﬂ
parts of 4-nethyl-2-pentanone is stirred and refl uxed overni ght 35
with water-segpirator.. After cooling to rouﬁﬂ9t3éirperature water is added aAd

the 35 |ayers ar‘exseparat ed. The orgg ‘%\(lgkﬁ; dried, filtered and
L

evapor ated. The resi dq@mmurgwﬁ)t&hg %&yﬂﬁetl?y-l)zl l5;]51.,¥%Q;,,§propane

and a snal | anount lﬁf)paaarﬁ in®,0zoNn momethoxymethyl)carbamate, 42 parts of
1-{3-14-(di phenyl mestchityd dc idlmprlmaazofn i¢Hlqromethanie isistiBediindyefluged overnight. The -

z tio lxt d and the’ residue is stirred in water The latter is -5
2Hbenzim dazdt - 2- l%% te he resrdue staken a%%krim atermq e is al ahzed witha -
Exanpl e XXXI X.: Fol- 1 & ’Ja g,r}g,g b Solftion t, ct thAPiCK1&ko-

equi val ent. anount s methanéonafextr issqiiet Offitetedt and 3vapoiated OT ik siduedd ;mnf“‘ed]e;/

fol | owi ng conpoundse gngphy over slhca gel using a mlxture of trlchlocxl'or;llethane and '
SR "*‘Bigﬁ'“%?%agggr _gmﬁggg = PISIELR io -
2H - benz- i m dazol 2 phenylmethyl)- -piper-

1-[ 2-[ 4- (di phenyl maazinyl] repyl}-l[ﬂ pxmzlau anguz yﬂt:dr ate Imp 137 8°C.

, 3-di hydr o- 2H- benzi ni dhz gdﬁ? B béB henylc'g;tthgg “piper-. "
L[5 (4 [bi s | ucUMIGER) r'@ T
3H - benz- im dazolreRctiaﬁauxwm is el rafcr nd érdsidue. The free bése'lt Xt Ur €
of 4.8 parts of 1- libeuilﬂdond etpyb 10& l3mt!hn tloalﬁlhbrbmzlwﬁmdétzmd-ﬂmact&) one,

6.1 parts of (d| pY‘i &%};‘f e‘? 'ﬁ F"E{’g’j"’gﬁ"‘“ (Pﬁf“f‘%:npf 20
sodi um car bon e ang lgg; (a,pg ﬁ SV 5e§z,§,§eda§ :

refl uxed overni ght mpi22 er-separa or e reactlon m xture |s cool ed and
water is added. The I )gur oblkk '&rﬁéfr"! phase
'S e, i Tered Lo 5&‘% T R
col um- Chrom&l gra r@\dﬁé isSlrbdA KoM B QlicaliZad ¥ith bAmBhium hydroxide

tri chl or 6net hane andrd&% mbdmumaodtecamtletrmhlntomeilﬂam (The extfactis triad) filtered

co ot ed an'the' ey iyl b sl Tt et

. 30 azmyl]propy 1,3-dihydro-; H-benzrmndazol-z-yhdme acetamide; mp. ' 30

Example XXXVIil. :

A mlxture of 13 parts of 1,3-dihydro-1-[3«(1-pipe razmyl)propyl]-ZH-benz- .
imidazol-2-one, 124 parts of 1,I’(bromomethylene)bis{benzenel, 6.6 parts of sodium
carbonate and 200 parts of 4-methy1-2-pentanone is stirred and refluxed overnight

35 with water-separator. After cooling to room temperature, water is ddded and the 35
layers are separated. The organic layer is dried, filtered and evaporated. The
= residue is crystallized from a mixture of 2 2’-oxyb1spropane and a small amount of
2-propanol, yielding 1-{3-I4-(diphenylmethyl)-1-piperazinyllpropyli-1,3-dihydro-
2H-benzimidazol-2-one; mp. 153 C.

40 o ' Exam 1e XXXIX ' -
- Following the procedure of Example XXXVIII and using equlvalent amounts 40
of the appropriate starting materials, the following compounds are prepared:

1-[2-{4- [brs(4-fluorophenyl)methyl]— -piperazinyl}-ethyl]-1,3 - dlhydro 2H - benz-
imidazol-2-one hemihydrate; mp. 131.5°C;

45 l {2-[4-(d1phenylmethyl) l-plperazmyl]ethyI}-I 3-d1hydro-2H-benz:mldazol-2-one, " 45
. - 'mp. 218°C; and

1-[3- [4-[bls(4-fluorophenyl)methyl] l-plperazmyll-propyl]-l 3-d1hydro 3H - benz-
1m|dazol-2-one, mp. 198°C .

: Example XL o
50 - A mlxture of 4, 8 parts of 1-(3-chloropropyl)-1 3-d1hydro-2H-benz1m1dazol 2- 50
: one, 6.1 parts of 4-(diphenylmethoxy)piperidine hydrochloride, 7.5 parts of sodium '
ay carbonate and 200 parts of 4-methyl-2-pentanone is stirred and refluxed overnight
- with water-separator. The reaction mixture is'cooled and water is-added. The layers
are separated and the 4-methyl-2-pentanone-phase is dried, filtered. and ,
55 evaporated. The oily residue is purified by column-chromatography over silica gel 55
using a mixture of trichloromethane and 59 of methanol as eluent. The pure -
- fractions are collected and the eluent is evaporated The residue is crystallized
from 4-methyl-2-pentanone, yielding 4.2 parts (487 / ) of 1-(3- [4-(d|pheny1methoxy)-



rom 4- et hyl - 2- pent anone, yielding 4.2 parts (48% of
-f3-[4- (dlphenylnethoxy) 1, 579 365

y SramiL one; np. 149.2C.
Srnrrarly mere prepared. [err] Base or np. [err] 5 VWHAT WE CLAI M
I '/ .5 1. A conmpound
ng the general fornula:. [err] wherein: [err] ‘and'Ar2 are each
pendently a pyridinyl, phenyl or substituted pheryl. 40 group, the
i tuted phenyl aroup havi nt7.36Y 2 substituents which gi/ e_cHch 10
I ndepende y " o Ikylox
trifluor o‘rqré% %Jve%qu'agfou%ﬁ bﬁ&\{@dﬁ%{ i<¥+e “}R Y@z é
15 group, prOV|ded t hat - mhen Ais N/ . 1,579, 365 o
1- prperrdrnyl]propyll-l 3- drhydro 2H—bggt|n1dazol 2-one; np. 149.20.

-(c3;) -O-a-cu |

T Dae?
AR Y —TEase or | Wp- | -
B : n Ar .Ar©- '1Salt form| in
' bﬂ’ﬂ‘u. 2 | CgHg | esﬂs | HC1 | 253.1
" 3 | 4-F-CgH, 4-F-CgH, |HCL 1/2 [167.2]
oo ’ ]-120
" 2 |4-P-Cgl, 4+;—c€§4 HCL 1/2  |251.4
o B0
o | e |cgy |cews |vase fis2 [ SR
8— 3 06'35 _ csris .| base 110.2{ . *
) o
S : WHAT WE CLAIM IS:— _ . -5
1. A compound havmg the general formula - . . -
B~C_H, ~N A-(0)_~-CH<Arl B
. n Zn _ m . : S (I)
N2
S Aar®
wherein: ' '
Ar' and Ar? are each mdependently a pyndmyl phenyl or substituted phenyl_ o
10 group, the substituted phenyl group having 1 or 2 substituents which are each 10 :
independently a halogen atom, a lower alkyl, lower alkyloxy, tnfluoromethyl or
nitro group;
misOorl;
Aisa -
15 o N—-'ﬁor"\__CH_—' Co 15

greup, provided that vrrhen Ais :
N—



T

R S

Simlarly were prepared: [err] 5 VWHAT WE CLAIM | S: -
5 1. A conpound having the general fornula:” wherein{errj—and [err] arjy

each independently a pyridinyl, phenyl or sut1 L lagp’ OUP, the
§$ubstitu,t ed phenyl group having 1 or 2 substii",“ﬂm mHFGaCh 10
al ky ' '

i "'oY ,*

z:;nde_p'ently a hal ogen atom a |lower alkyl, [ower

_;riflomethyl or nitro group; mis Oor 1; Ais a 15

N or\>_2& : 15 group, provided that

is N /44 45 1,579,365 911:73 a5t

45 then mis Q-pﬂﬁﬂdimgypo 113-ditkFd 2H-béRfiidazbli Bode; mp. i9.200. i nt egel” of from 2
to 6 inclusive, similsiyeéretpheparednen [err] represents a 5 br anched

al kyl ene chain, then at |east 2 carbon atons are present in the linear 5

portion of the chain linking B wth e pi/peﬂi di ne or piperazine nitrogen

atom and B is: a) a group h&viaig)j-Ne cwula O .
: : N Ar2 .

2 Base or | mp.
Salt form| in
°C

4 HC1 1/2 |167.2

H,0

2 4-P-CgH, |4-F-CgH, [HC1 /2 [251.4

B
& m’e\n- 2 | Cglg CgHs HC1 253.1
O | |
3 [ ]

"

.

320
4 csns ' CGHS base 152 . -
- 3 0655 CSH5 base 110.2 *
{
5 WHAT WE CLAIM IS:— ' 5

1. A compound having the general forrpula:

B-Cpflyn N A- (O’m-ICH-Arl M
Ar?
wherein:
Ar' and Ar? are each independently a pyridinyl, phenyl or substituted phenyl
10 group, the substituted phenyl group having 1 or 2 substituents which are each 10 .
independently a halogen atom, a lower alkyl, lower alkyloxy, trifluoromethyl or
nitro group;
misQOorl;
Aisa : .
NN :
15 _ N—or CH— . 15
: / /

group, provided that when A is

N—
/

——



Y N R R 10 wher ei n:

10 R and R2 are each independently a hydrogen or hal ogen atom or a | ower
alkyl or trifluoropethyl group and Y is an oxygen or sul fur atomor a

possi bly substituted nltrogen atom of the formula 15

N-L ) . 15 wherein L atom or
a |lower al kyl, 'l ower alkylcarbonyl, |ower alkyl oxy m@mﬁ ma al kyl ,,". f?
car boxy- | ower al kyl, ‘phenyl, phenyl met hyl, | ower" -wcansbonyl ,

hydr oxynet hyl,s or Iower al kenyl group; orlg;),h@gr oup havi ng the for rruI a M520

[err] Zo—whererm—ferTi—are as above
defined; and M i's thertwdw)gmwmnmsor a |l ower al kyl, phenyl, phenyl nethyl,
mercapto, |ower alkylthio, am no, |ower al car bonyl am no, | ower
al kyl oxycar bonyl am no or 25 cycl oal kylgroup having from3 to 6 carbon
at ons, - 25 2. A corrpound'havi ng the general formul a:
err] wherein: [erth nfari%l,each de ende e ophen rou m

I[S 0] or 1 30 [ ‘} nis geéﬂ: to61nc uswe, pro{;) Qetp tXat W?l E%m epres nts J p

? " branched al ﬁen ham, then at least 2 carbon atoms are present in the linear 5
30 N Or CH- / portion of the chain linking B with the piperidine or piperazine nitrogen atom; and

B is: _ .

a) a group havmg the formula
' o]

IR

Y N-

rt R .
10 wherein: ' .10
_ R' and R? are each independently a hydrogen or halogen atom, or a lower
alkyl or trifluoromethyl group; and

R : Y is an oxygen or sulfur atom or a possibly substituted nitrogen atom of the
* formula N
15 . B : © WNeL .- - : 15

wherein L is a hydrogen atom or a lower alkyl, lower alkylcarbonyl, lower alkyloxy-
carbonyl-lower alkyl, carboxy-lower alkyl, phenyl, phenylmethyl, lower
alkylamino-carbonyl, hydroxymethyl or lower alkenyl group; or :
" b)a _group having the formula

wherein:
R® and R? are as above defined; and -
_ Misa hydrogen atom or a lower alkyl phen{l phenylmcthyl mercapto, lower
n - alkylthio, amino, lower alkylcarbonylamino, lower alkyloxycarbonylammo or
25 . cycloalkyl group having from 3 to 6 carbon atoms. 25
.02, A compound havmg the general formula . o :

B-C H, -N A ('(.))m-'-l_(':ﬁ_._;Arl N o
- __/ Lr 5 : |
| i wher;,lu:s gxgra;ud Arz are each mdependently a phenyl or halophenyl group;
30 . Alisan - : : ' 30

\N—— or \CH;
/



46 1,579, 365

46 group, provided that when Ais [err] / then mis O and when Ais [err] 5
then mis 1,
5nis an integer of from2 to 6 inclusrve provi ded that when [err]

rep ents a branched al kyl ene chain, . bon atons are
pr@ in the linear portion of the ch lnn ﬂm “' \mmr t he pi per|d| ne or

pi zi he nltrogen atom and- §rotip having t

formsla =~ - 1579365 - . 10 [err] [errde wherein
[errT are each 1nge t a hydrogen or halogen-atom -or’_g lower al kyl
or trifl uo?’B‘f?ePWl ‘5%8 Ee“a%d? Y |s\an oxygen or sul fur atom or a possi bl y

substituted nitrogen of the 15" Nar nmul a

15 [err] [~ wherein L is a ‘hydrogey’atom or a | ower alkyl., |ower alkyl
carbonyl, omer arbonyl -1 ower al kyl, phenyl, phenylnethyl | ower
al kyl ani nd@gtBds Ia"‘yﬁ&frl‘gﬁ/rret hyl \or-l ower | aI kenyl group; or 20 *b). a
group having the fornula. - CH— 20 M R2

_whereln [err]. are as above defingd; .and Mis. a hydrogen atomor a | ower
al kyI phqﬂg,{ phenyl met hyl,  mercapto, |ower alkylthio, am no, Igwer ‘

al kyl’car bony naiﬂﬂ’f@tegér @F¥2ém Qltd(é’ in@liﬁ{&aﬁljaﬁaéd tRANwWhEr 8IH,, representsa . . _,_-'ll

branched alkylene chain, then at least 2 carbon atoms are present in the linear
%omon of the cham lmkmg B with the piperidine.or plperazme nitrogen atom; and
is:

:10 ; . a) a group having the formula - _ | 10

wherem R! and R2? are each mdependently a hydrogen or halogen atom, or a lower
alkyl or trifluoromethyl group; and . .
, Y is an oxygen or sulfur atom or a possibly substituted mtrogen of the :
15 formula . . ~ _ N 15
- N—L '
/

wherein L is a hydrogen atom or a lower alkyl lower alkyl carbonyl lower
alkyloxycarbonyl-lower alkyl, phenyl, phenylmethyl lower kylammocarbonyl :
. hydroxymethyl or lower alkenyl group; or :
20, b)a group having the formula - _ 20
¥ Y-

_ ol g2
wherem R! and Rz are as above defined and :
M is a hydrogen atom or a lower. alkyl phenyl, phenylmethyl mercapto, lower
- . alkylthio, amino, lower alkylcarbonylamino, lower alkyloxycarbonylammo or
" 25 cycloalkyl group having from 3 to 6 carbon atoms. S 25 .
s 3. 1-{3-[4-(Diphenylmethyl)-1 -plperazmyl]propyll - 1,3 - dihydro - 2H - :
. -benzimidazol-2-one. .

4. 1-[3-{4-[Bis(4-fluorophenyl)methyl}-1 -plperazmyl}propyl] -13dihydro-2H- -
benzimidazol-2-one. /
30 5. -[4-{4—{Bxs(4-ﬂuorophenyl)methyl] l-plperazmyl]butyl] 13-d|hydro-2H-' 30

benzimidazol-2-one.
6. 1-{4-[4- (Dlphenylmethyl)- -plperazmyl]butyl} 1,3-dihydro-2H-benz-
imidazol-2-orne.
o 7. 1-{3-14«(Diphenylmethyl)-1-piperazinyllpropyl}-1 H-benzimidazole. ' ‘
C .35 8 , 1- [4-{4-[(4-Fluorophenyl)phenylmethyl] l-plperazmyl]butyll 1H- benz— 35
imidazole. - '



25 cycl oal kyl group having from3 to 6 carbon atons.

.25 3. 1-(3-[4-(Di phenyl net hyl)-1I - pi perazi nyl]propyl] - 1,3 - di hydro - 2H
- benzimidazol-2-one, 4. 1 -13:-14-[Ris(4-fluorophenyl)net hyI - 1

- pi perazinyl | propyl]-1 , 3-di hydro- oH benzi m dazok- 2- one.

ol ey LoD ) B L - &

1- pi perazi nyl | butyl ] - , 3-di hydr o- 2H benz- inida

1-13-[4- (Di ghenyl met hyI )-I -pi perazi nyl ] ps70psd | - H benzi ni dazol e. 3547
I i i wina R R N ATV

35 im dazol e ﬁ

ar. 9. . - 4- af) hsﬁlﬂarﬂdd@tﬁdamh@&ébt)aﬂetdaml Jaditibn- sait pgTazémpound but yl o
H benz- im dazol eclaifned infanyloae whthe wrécedihg glaimscept abl e aci d add| tion salt of
a conpound & cl ai med- A@regass fempreRsring A COPPAIE dRYieg tr grnegal fogmula: 1 1B A
process for: preparing a conpound having the general fornula: 5 [err]. or
a pharmaceutically acceptable acid. add/t_l_?)n sal t thfsreof vvherelp [err],

m A n; Bare as defined in cl &%y hi A PhofE2E conprises a) )reactl ng
an appr'oprlate reactive ester of the f lar 10 2.

[err]: ; 10 wher€in [err] is the sarre as B -

defi ned above but of 8 phﬁrinen‘eutld‘aﬂy‘l acceftableracio atditibrnmn 2hereaf wiecza:- 1- y c);r oup of
the formul a: - Ja ['] Ar, m, A, n, B arc as defined in claim 1, which process comprlses a
' : reacting an approprlate reactive ester of the formula

10 | . B'—C,H,—W o _ - -io-

_wherein B’ is the same as B defined above but is other than a 2-ammo-lH-benz-
1mldazol-1-yl group of the formula '

wherein R and R? are as defined in clalm 1 and W is an appropriate reactive ester

' 15 function denved from the correspondmg alcohol, with a compound of the formula: 15
'/ Ar.l L
HN A-(0) -cH S am
‘wherein Ar", Ar? and m are as above defined in order to prepare a compound of the - -
formula:
— - / .Ai'l
B'=C,H, =N A-(0) -CH - = N
L_./ ~ Aar?
* 20 . orb)decar boxylating a compound of the forniula: | | ' Y

. NH-COO(lower alkyl)

' _ Ar
SN - B=(0) ~CH Ce (I—b)

n 2n - mo ~ . _

" Ar




C wherein [err] are as defined in claiml and Wis an appropriate reactive
ester 15 function derived fromthe corresponding al cohol, with a
conmpound. of the fo '

defined in order to_prepare a conpound of the fornula: [err] Ar 20 or b)
decar boxyl ati ng a conpound of the formnul a: , .20

@%ngmw“mm&m Hll*ll-r]ilsm A n, R and R <';1re ,ars defined in claim|

ultdeng hydrol*ytfc. “cohditidns, in ogdgy to prepare a conpound of e
. T i TSTITgaconpot : wher ei n
[err], m Ahergin ArarAd, nard nRR* andeRuh@re deddfined]ini alrim [1ainder] hydiotYﬁc-Elr-] appropri ate
cyclizing &YuHionhyn Rideie nrerarrodisomnoupst tfethe fsmplaepare a conpound of the
formula: 0 10 wherein Mygis a hydrogen atom a |ower alkyl, phenyl,
phenyl net hyl , mercapto, 10 jafi no, .| ower al kyl oxycarbonyl am no or .
cycl oal kyl group, by the reagt I on of/(‘r'\() W t h/ar?rapp'rqpr-é)at’ e cyclizing
agent, or d) renoving. a pm‘o”[.e\n-tdnmg‘- r oup-B)pycaconvent i onal procedures from

a conpound of the formnul a: N o2
2
or c) ring closing a compom-\d“,“o_f the._formula: _
- - HN NESCH, N A-(0) -cH AU 5.
5 | e/ . \ Ar2
R’l R; . c . - | . _‘
wherein Arf, Ar, m, A, n, R? and R? are as defined in claim 1 with an appropriate '
cyclizing agent by known methods in order to prepare a compound of the formula:
. ) ) *
0 _ o .
I S |
HN/ c\w C _H, -N A-{0) 7 =)
N - ~-{0) -CH
n 2n : m
IR N
1 )2 .
R R or
ub X
l ' ' 1
BN ™\ P :
¥ N-c H, -¥ A-(0)_-CH : (I—d)
. Arz * ) . N
b #? )
10 wherein M* is a hydrogen atom, a lower alkyl, phc;nyl, phenylmethyl,.rﬁercapto,' 10

amino, lower alkyloxycarbonylamino or cycloalkyl group, by the reaction of (IV)
with an appropniate cyclizing agent, of d) removing a protecting -group P by
conventional procedures from a compound of the formula:- '



49

1,579, 365

49 wherein [err] are as defined in claim1l in order to prepare a conpound

the f.ornmula (I-a) above,

|Sna ower al kyl

| ower al kyl Erbonyl Iomer al kyl oxycar bonyie3bower aIkyI car boxy-1 ower 49

al kyl, pheny

—tower—atkytammocar bonyl, hydroxy- methyl or | ower

alkenyl group, 5fbV|ded that thedunsaturation in the | ower alkenyl is
| ocated i.n a position other tha l , or g) condensi ng g}conpound of the

formul a: 50 A A, 579, 365
O [err] wherein B is as defin®d i JGfau ‘t‘ﬂ’waﬁ“ appropr| at e(weactive -
ester &f the fornmula: Ar' (X1 Ar2 mher [err] raﬁas defined in claim
| and Wis defined her ei nabovg _ order to prepare a conpound of -
t he fornula ' , S 5 _ .

nl n?

, g

10

‘wherein Ar', A, m, A, n, R and R*are as defined in claim l in order to prepare a
compound of the formula _ .

“ B 1
. : Ar .
P c_ VR : (I—c)
HN !‘l-CnH2 n-N A~ (0) m-CH )
TN L2
Ar

-
or ¢) acylating an appropriate compound of the formula (I—a) above, by standard _
N-ac):yla{mg pgrocedures in order to prepare a compoung of the formula:

‘NH=-CO~- (lower alkyl}

| 1

¢ P
7 N-cH, -N ~ A-{0) -CH . |

o N N-Cn_ 2n : m

)

(C

R

~orf) mtroducmg the group L! by known methods into a compound of the formula
(I—c) above, in order to prepare a compound of the formula: )

a— 10

wherem Li is a lower alk 1, lower alkylearbonyl lower alkylox earbonyl-lower :
alkyl, carboxy-lower alkyl, phenylmethyl lower. alkylaminocarbonyl, - hydroxy-
methyl or lower alkenyl group, provided that the unsaturation in the lower alkenyl:
is Iocated in a position other than e, or g) condensing a compound of the formula:

by standard 5 N—acylatkﬂg procedures |n order to
prepare a conpound of the fornula: [err] or f) |ntr p [err]

by known néthods into a cofpound of the formula (I ﬂﬂn i““ er to@
prepare a .conpound of the fornmula: 0 [err] wherei L '

)



[err] 2 or h) preparing a conpound of the forrmula: [err] [err] by known

S-al kyl ating procedures, startl ng from the correspondl ng -SH 10

substituted anal og;— S = B

aéld 10_addition salts of t he products of steps a) to h).. 12 A process as
aimed inclaiml | wherein steps (a) and (g) are effected at an, el evated

t eraturﬂm mma“ WH"‘ of a reactlon i nert organlc sol vent and an
Jopr i at
1

, rocessfor pr epar| ngl {3 [4 ](g,bpggenyl met hyl) - 1. -p| per azi nyl | ggopyl 1-1, 3-
15 " = \J
1- (3-chl oropropyl) 1,3- di hydro ZH Nenzi mi dazol - 2- one with
1- (di phenyl net hyl) pi per azP1¥g¥aa1¥. ANiprocess for premxw)ng
1-[ 3- 14- [ bi s(4- T | uor ophenyl ) met hydJ/1- pi per -
~azinyl | pro yl]-1,3-dihyro-2H benzi m dazol - 2- one whi ch conprises react.i ng
1, 3- di - grein B 1h§$d’r°6"ﬁd “r%alﬂyd‘r'éﬁyp%wrawmﬁeﬁzr ofthedoramulay - one

met hanesul fonat e with."1- 20 [biggp-fluorophenyl)nethyl]piperazine. 15. A

-

process for.preparing 1-[4-{4- [b|,3'(4 f 1 uor ophenyl ) net ;Ré/hlrpl - pi per - H

"

azinyll butyl]-1, 3-di hydr o- 2H¥ I m dazol - 2- one whi ch ri ses reacting
1-(4- chlorobutyl) 1, 3-di hydro-2 nzi m dazol - 2- one with I (bis(P -
fl.uor ophenyl ) 25 methyl |l pi perazine. ' .

25 16. A pih @sér' fand Apfrazp ay defiged in claim 1 and W is defined heremabove, in .

1:{ B[ 4- (ar%@ hEhYERREE ﬂfP‘}'P%mpq‘ig&%&mh% ] butyl}-1,3- 5

.di hydr o- 2H benzi mi dazol - 2-one whi ch conpr,i ses _reactl ng .

1-(4-chl orobutylt) -1, 3- di hyd %& 2H—"beny dazol - 2- oneq\igi h

1-.(di phenyl et hyl ) - pi perazi B rocess for preparing '

1-f3-[4-(di phenyl met hyl ) - 1- pi perazr nyl praopyl | - 30 1 H benzi m dazol e

whi ch conp reacting 3:chl.oropropyl)- 1 H benzim dazole 30 with

| - (di phenyf)ll tpﬁfﬂa)rm aé‘r’a‘%"’umg of forﬂ' tocess for preparing '

1-[4-14-[(4- fI uorophenyl%pb&rylmypyl] 1- p| per- =

7 c.n —N,-\A-(O) & o S
./ ar? (I—h) .

n2n. ~

sbae

by known S-alkylating procedures, startmg from the. corresponding —SH .

10 substituted analog; and, if desired, preparing pharmaceutically acceptable acid 10
addition salts of the products of steps a) to h).

12.-A process as claimed in claim 11 wherein steps (a) and (g) are effected at an
elevated temperature in the presence of a reaction-inert organic solvent and an
. appropriate base.

15 13.A ﬁrocess for preparing 1- {3 [4-(d1phenylmethyl)- -plperazmyl]propyl] 1,3- 15
dihydro-2H-benzimidazol-2-one which comprises reacting 1- (3-chloropropyl)-l 3-
dihydro-2H-benzimidazol-2-one with 1-(diphenylmethyl)piperazine.

_ 14. A process for preparing 1-[3-{4-[bis(4-fluorophenyl)methyl}- l-plper-
azinyl}propyll-1,3-dihyro-2H-benzimidazol-2-one which comprises reacting 1,3-di-

20 hydro-1-(3-hydroxypropyl)-2H-benzimidazol-2-one methanesulfonate with I- 20
[bis(p-fluorophenyl)methyllpiperazine.

15. A process for greparmg 1- [4-{4-[b1s(4-ﬂuorophenyl)methy1] 1-piper--
_azinyl}butyl]- 1 ,3-dihydro-2H-benzimidazol-2-one  which comprises reacting [-(4-
chlorobutyl)-1,3- dihydro-2H-benzimidazol - 2 - one with 1 - {bis(p - fluorophenyl) -

25 methyl]plperazme : 25

16. A process for preparing l-{4-[4-(d1phenylmethyl)- -piperazinyllbutyl}-1,3- =
dihydro-2H-benzimidazol-2-one which comprises reacting 1-(4-chlorobutyl)-1,3- _ .
dihydro-2H-benzimidazol-2-one with 1-(diphenylmethyl)-piperazine. : g

" 17. A process for preparing 1-{3-[4-(diphenylmethyl)-1-piperazinylipropyl}- . : !

30 - 1H-benzimidazole which comprises reactmg l-(3-chloropropyl)-lH-benzrmldazole © 30

" with 1-(diphenylmethyl)piperazine.

18. A process for preparing 1-{4- {4 [(4-ﬂuorophenyl)phenylmethyl] -1-piper-
azinyl}butyl]-1H-benzimidazole which comprises reacting: 1- (4-chlorobutyl) lH-
benzimidazole with 1-{(4-fluorophenyl)phenylmethyllpiperazine. . :

35 19. -A process for preparing 1-14-{4-[bis(4-fluorophen l)methyl] 1- 1per-' 35
azinyl}butyll-{H-benzimidazole which comprises reacting 1 (%—chlorobuty) 1H- '
benzimidazole with 1-[bis(p-fluorophenyl)methyllpiperazine. :

20. A ‘process for preparing a compound of formula I as clalmed in claim 1
substantially as hereinbefore described with reference to any one of the specific .

40 Examples. . -40

© g



azinyl ] butyl]- 1H benzi m dazol e which conprises reacting

| - (4-chl orobutyl)-1H benzim dazole with

1-[ (4-fl uorophenyl i e -

preparing 1-14-[4-bis(4-fluorophenyl)methyl]--piper—=35

azi nyl }butyl ]-{H benzi m dazol e whi ch conprises reaglsk -(A4-chl orobutyl ) =%
H benzim dazol e with.1-[bis(p-fluorophenyl)nethyl qgmmﬂﬂ#mﬁﬁuﬂﬂup @'
process for preparing a conpound of fornula | as cl bt L
substanti akjy as herei nbefore describedswjgs reference to any one of tie :
specific 40 \_EXanptes: ' ' ' - ] _,
40 51 . ) 21. A compound of formula I whenever preparei ,bg?g),rq;:eg as cla_lmed in

any one pf claims 11 to 20, - . .
51 21. A compount” 5 LORBHEA ubeal LRnBuas: MHERBRBHscY: 1BusPeREER50AT o€ ! 2l Med i N
any one of cl ai naaithdd inanPOne of 2lainds 1o ArORAL @& pltanthace OGANDBacképRdblaMait ah :
conprises al' | eadtimemhiac waj&@@sﬁhqsvnhlaabmaceiumaﬂn?cc?nebl ilugntar epgridr. t o 9 Sor
21, off phar nnce&%f 0| Rharmacentical qompesitfon a3 claimed in claim 22 which; 15 i pajt 1y 10,
together with a p (fr_macéuti cally acceptable diluent or carrier. 5 23. A
phar nekeuti cal conposition.as @QULRWADE® ZENNANTMhi ch is in unit dosage
form BOULT, WADE & TENNANT, Char® ! dF??F%hﬁSCA@ents,_ 34 Cursitor Street,
London ECAA | PQ Printed for Her oﬁ%&%& gfﬁ{%l onery Office by the Courier
Press, Leam ngton Spa. 1980.. Published by tAhe atent O fice, 25 Sout hanpton
Bui | di ngs, London, WC2A | AY‘,_f‘r'DTTT'WTi"'C'h—(gO‘EJ—E'S—TTEX;‘b'E_Obt i ned.
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