: '-"38 there are described henzo[5. t6)

i ‘ : | M DAZQ] 2, 1- b} [ 3] BENZAZEPI NE DERI VATI VES,
=T’I ONS AND METHOD OF USE 10 Bagkeround of the invention In %71+ =&

cycl oheptapyridines which possess

antPal’Tergi c and anti-infl amyat or‘yTEIcM‘EDt §HEERS EP- ASG, 339] 978 there are
descfi bed (benzo- or .pyrido) ¢¥E oleptian hpigaoRy.Cloi@ge.aMmchi are useful as
PA}: antagoni sts, antihi stam nits @ﬁg)j or : gideld- 120f do a8y _pgents. 15 In WO
92/ 06981 there are described:g; ‘_34;,““(;;,( dpRregll- ( Leridihyliden

i m dazo[ 2, 1- b] [3] benzazepi ng. and..L. %cﬁg%h “ﬁm(@’x?% ﬁ;\eh-ydr D- kTSt
11H i mi dazol [ 1, 2-b] [ 3] - benzgzep ex, ,,ry dene? er| ne, the latter of
which is 'useful as a PAF ant agoni-st:. v-za" """ MedooChem , 26 (1983),

974-980 there are descri bed sone 1-neth
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1MIDAZO[2,1-b][3]BEKIZAZEPINE DERIVATIVES,
COMPOSITIONS AND METHOD OF USE

Backeround of the invention

In WO 88/03138 there are described benzo[5,6]cycloheptapyridines whxch possess
antiallergic and anti-inflammatory activity. In EP-A-0,339,978 there are described |
(benzo- or pyrido)cyclohepta heterocyclics which are useful as PAF antagonists,

antihistaminics and/or anti-inflammatory agents.

In WO 92/06981 there are described 6,11-dihydro-11-(4-piperidinylidene)-5H-
imidazo[2,1-b][3]benzazepine and 1-acetyl-4-(5,6-dihydro-1 1H-imidazol[1,2-b][3]-
benzazepine-11-ylidene)piperidine, the latter of which is useful as a PAF antagonist.

In the J. Med. Chem., 26 (1983), 974-980 there are described some 1-methyl-4-

‘piperidinylidene-9-substituted pyrrolo[2,1-b][3]benzazepine derivatives having

neuroleptic properties.

" The compounds of the present invention differ structurally from the cited art-known

compounds by the fact that the central 7-membered ring invariably contains a nitrogen
atom of a fused imidazole ring, and by their favorable antiallergic activity.

Description of the invention
The present invention is concerned with novel imidazo[2,1-b][3]benzazepines of formula

R?

Rl

M.

N7 N
—
>/kl{3
R*

the pharmaceutically acceptable addition salts and stereochemically isomeric forms -

thereof, wherein

35 each of the dotted lines independently represents an optional bond;
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plperldlnylldene 9-substituted pyrrolol[2,1-b][3] benzazepi ne derivatives
haV|ng‘neuroIept|c properties. The conpounds of the present invention

di ffer structurally fromthe cited art-known 25 conmpounds by the fact
thak the central 7- menber ed ring |nvar|ab%y contains a nitrogen atom of a
fused imidazole ring, and by their favorable antiallergic activity.
Description of the invention The present invention is concerned with novel
i m dazo[ 2

accept abl e R EPERTSR GO ToeF EdB NP GHA Ner ¢ Torm thereof, © -
wher ei n 35 R2aepresénts hdrogén, balol Cnamikyhde@engdiyldxy; r epr esents an opti onal
bond; R3 represents hydrogen, C]-4alkyl, ethenyl substituted with hydroxycarbonyl or
'Cj4alkyloxycarbonyl, C1-4alkyl substituted with hydroxycarbonyl or
5 Ci-4alkyloxycarbonyl, hydroxyCj-4alkyl, formyl or hydroxycarbonyl;
R4 represents hydrogen, C1-4alkyl, hydroxyC]-4alkyl, phenyl or-halo;
RS represents hydrogen, Cj.4alkyl or halo;
L represents hydrogen; C1-galkyl; C1-6alkyl substituted with one substituent selected
from the group consisting of hydroxy, halo, C]-4alkyloxy, hydroxycarbonyl,

10 C1-4alkyloxycarbonyl, C1-4alkyloxycarbonylCj-4alkyloxy, hydroxycarbonyl-
C1-4alkyloxy, C1-4alkyloxycarbonylamino, Ci-4alkylaminocarbonyl,
C1-4alkylaminocarbonylamino, Cj-4alkylaminothiocarbonylamino, aryl, aryloxy
and arylcarbonyl; C1-6alkyl substituted with both hydroxy and aryloxy;

C3-6alkenyl; C3-galkenyl substituted with aryl;

15  wherein each aryl is phenyl or pheny! substituted with halo, cyano, hydroxy, C1-4alkyl,
C1-4alkyloxy, aminocarbonyl or phenyl substituted with C}-4alkyloxycarbonyl or
hydroxycarbonyl; or, '

L represents a radical of formula

-Alk-Y-Het! (a-1),
20 -Alk-NH-CO-Het?2 (a-2) or
-Alk-Het3 (a-3); wherein

Alk represents C1-4alkanediyl;
Y represents O, S or NH;
| Het!, Het2 and Het3 each represent furanyl, thienyl, oxazolyl, thiazolyl or imidazolyl
25  each optionally substituted with one or two C1-4alkyl substituents; pyrrolyl or pyrazolyl
optionally substituted with formyl, hydroxyC1-4alkyl, hydroxycarbonyl, C1-4alkyloxy-
carbonyl or one or two C1-4alkyl substituents; thiadiazolyl or oxadiazolyl optionally
substituted with amino or C]-4alkyl; pyridinyl, pyrimidinyl, pyrazinyl or pyridazinyl
each optionally substituted with C1-4alkyl, C1-4alkyloxy, amino, hydroxy or halo;
30 imidazo[4,5-c]pyridin-2-yl; and
Het 3 may also fe;iresent 4,5-dih'ydro'—570xo-l_!-j-:c:razolyl substituted with C1.4alkyl,
2-oxo-3-oxazolidinyl, 2,3-dihydro-2-oxo- 1H-benzimidazol-1-yl or a radical of formula

YT ( +™ w;(
v - T




Rl err].represents hydrogen, halo, Clerr]alkyl or (Jerr]al kyloxy; Rerr]
repre§ent s hydrogen, halo, C[err]alkyl or C[err]alkyl oxy;

hydr ogen,

C err]ial kyl oxycar bonyl C err]al kyl substi tut ed with hydroxXy
d err]al kyl oxycar bonyl, hydroxy( err] al ky'I s formyl or hydrox
Rl err] represents hydrogen d err]al kyl, hydrosyC[ err]al kyl,

Clerr]alkyl, ethenyl substituted wth hydroxycar %ﬁ E

il

or - hal o; r represents hydrogen, err] al kyl or halo; L represents
hydr ogen; B&r]fSP‘I@W"S loydspgepr I-4‘§kbﬂsaﬂdt uted with one substituent
sel ect ed fromz hep@Eaip - S OMCH, ng- G, Ot 03 cH}atPro Ehs!, " b M LY =CH.,

hydr oxycar bonyl , Fi&]Wé[%‘%fé‘ﬁ@ (éﬁ;(% &E%&yﬁ%‘fkﬂﬁngﬁ =C¢EHB-Pal kyl oxy,

C err]al kyl oxyca
Cl err]al kyl opmoﬁ{é@ﬂﬁyBammwdrﬂlef(ﬂelp@ﬂelﬁﬂirﬁ}ﬂ"UBﬁB)@}-hﬁﬂi‘dhzof 1-b][3]benzazepine is
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ecxluded.

As used in the foregoing definitions halo defi nes ﬂ.uoro, chloro, I.Jrc.)mo and iodo;
C1-4alkyl defines straight and branched chain saturated hydrocarbon radicals having
from 1 to 4 carbon atoms such as, for example, methyl, ethyl, propyl, 1-methylethyl,
butyl, 1-methylpropyl, 2-methylpropy! and 1,1-dimethylethyl; Cj-galky! defines
C1-4alkyl radicals as defined hereinbefore and the higher homologs thereof having from
5 10 6 carbon atoms such as, for example, pentyl and hexyl; C3-6alkenyl defines straight
and branched chain hydrocarbon radicals containing one double bond and having from 3
to 6 carbon atoms such as, for example, 2-propenyl, 2-butenyl, 3-butenyl, 2-methyl-2-
propenyl, 2-pentenyl, 3-pentenyl, 3,3-dimethyl-2-propenyl, hexenyl and the like;
C1-4alkanediyl defines bivalent straight or branched chain hydrocarbon radicals
containing from 1 to0 4 carbon atoms such as, for example, methylene, 1,1-ethanediyl,
1,2-ethanediyl, 1,3-propanediyl, 1,4-butanediyl and the like.

The term pharmaceutically acceptable addition salt as used hereinbefore defines the non-
toxic, therapeutically active addition salt forms which the compounds of formula (I) may
form.. The compounds of formula (I) having basic properties may be converted into the
corresponding therapeutically active, non-toxic acid addition salt forms by treating the
free base form with a suitable amount of an appropriate acid following conventional
procedures. Examples of appropriate acids are for example, inorganic acids, for
example, hydrohalic acid, e.g. hydrochloric, h'ydrobromic and the like acids, sulfuric
acid, nitric acid, phosphoric acid and the like; or organic acids, such as, for example,
acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic,
propanedioic, butanedioic, (Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic,
2,3-dihydroxybutancdioic, Z-flydmxy- 1,2,3-propanetricarboxylic, methanesulfonic,
ethanesulfonic, benzenesulfonic, 4-methylbenzenesulfonic, cyclohexanesulfamic,
2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids.

The compounds of formula (I) having acidic properties may be converted in a similar

“manner into the corresponding therapeutically active, non-toxic base addition salt forms.

Examples of such base addition salt forms arc,'for example, the sodium, potassium,
calcium salts, and also the salts with pharmaceutically acceptable amines such as, for
example, ammonia, alkylamines, benzathine, N-methyl-D-glucamine, hydrabamine,
amino acids, e.g. arginine, lysine. The term pharmaceutically acceptable addition salts

laced




Cl err] gl kyl am nocar bonyl am no, C[err]al kyl am notti ocar ‘DonyT am no, aryl,
aryl oxy and aryl carbonyl; Cerr]al kyl substitut edi @Q;gee;; 14050/ and

ary\oxy; C[err]al kenyl; C[ err]al kenyl substitut ed vvherel n
each aryl is phenyl or phenyl substitut edwth haI xy,
Clerr]al kyl, Cerr]al kyl oxy, am nocarbonyl™ or phen W th

d err]al kyl oxycar bonyl or hydroxycar bonyl or, L represent s a radl cal of
formula - Al k- Y-Het[er g‘a-l - Al k- NH-COHet[err]
(a-2) or - Al RIspepmprisgs the solvates whicht commnés af formufacil} @ag ferg, e.g. the

C err] al kanedi¥taies YaledHolRemdihélike> or NH, Het[err], Het[err] and Het[erfr]
each represent furanyl, thienyl, oxazolyl, thiazol yI or i m dazolyl

The term stereochemically isomeric forms as used hereinbefore defines the possible

5 different isomeric as well as conformational forms which the compounds of formula (I)

may possess. Unless otherwise mentioned or indicated, the chemical designation of

compounds denotes the mixture of all possible stereochemically and conformationally

isomeric forms, said mixtures containing all diastereomers, enantiomers and/or

conformers of the basic molecular structure. All stereochemically isomeric forms of the

10 compounds of formula (I) both in pure form or in admixture with each other are intended
to be embraced within the scope of the present invention.

Some compounds of the present invention may exist in different tautomeric forms and all
such tautomeric forms are intended to be included within the scope of the present
15 invention.

Interesting compounds are those compounds of formula (I) wherein
each of the dotted lines independently represents an optional bond,;
R1! represents hydrogen, halo or Cj-4alkyl;
20 R2 represents hydrogen, halo, C1.4alkyl or C]-4alkyloxy;
R3 represents hydrogen, Cj-4alkyl, hydroxyCj-4alkyl, formyl or hydroxycarbonyl;
R4 represents hydrogen, C1-4alkyl, hydroxyCj-4alkyl, phenyl or halo;
R3 represents hydrogen;
. L represents hydrogen; Cj}-6alkyl; C1-6alkyl substituted with hydroxy, C]-4alkyl-
} 25 oxy, C1-4alkyloxycarbonylamino, Cj-galkylaminocarbonyl, C]-4alkylamino-
carbonylamino, Cj-4alkylaminothiocarbonylamino, aryl or aryloxy; C3-galkenyl;
C3-galkenyl substituted with aryl;
wherein each aryl is phenyl or phenyl substituted with halo, C]-4alkyl or C]-4alkyloxy;

or,
30 L represents aradical of formula
-Alk-Y-Hetl (a-1),
-Alk-NH-CO-Het2  (a-2)or
-Alk-Het3 ~ (a-3); wherein

Alk represents Cj -4a1kanediyl;

'35 Y represents O, S or NH;
Hetl, Het2 and Het3 each represent furanyl, thienyl, pyrrolyl, oxazolyl, thiazoly! or
imidazolyl each optionally substituted with one or two Cj-4alkyl substituents;



25 each optionally substituted with one or two (Jerr]al kyl substituents;
pyrrol §1 or pyrazolyl optionally substituted with formyl,

hydroxyCl err] al kyl, hydroxycarbonyl, Cferr]alkyl oxy- car bonyl or one or two
Clefr]alkyl substituents; thiadiazolyl or oxadiazolyl optionally
substituted wth amino or (Jerr]al kyl; pyf-dinyl, pyrimdinyl, pyrazinyl or
pyridazinyl each optionally substitut ed with Cerr]al kyl, Cerr]al kyl oxy,
am no, hydroxy or halo; 30 imdazo[4,5-c]pyridin-2-yl; and Het[err] may

al so repr esefhiadiaglylior pradiazoly)optionallytsebstiasted with swing onQr-galkylk pyridinyl,

Jerr]al kyl, 3nﬂmny?l Wﬁ&v&wﬁhm I%Aéﬂ i‘aﬁﬁkzsxﬁﬁﬁuﬂeﬁ'\ﬂﬁﬂ@l hpggol - 1-yl
or a radi cal f ormu - err rese n qr C[err]al kyl ;
and C] 4alkyloxy, amino, hydmxy or halo; 1m1dazo[4 5- c]pyndm-?_ yl; and

Het 3 may also represent 4,5-dihydro-5-oxo-1H-tetrazolyl substituted with Cj-4alkyl,

5 2-oxo-3-oxazolidinyl, 2,3-dihydro-2-oxo-1H-benzimidazol-1-yl or a radical of formula

R6—-NH N .CHs A N _CHs
W:ﬁ(\li or ( m wherein
CHJ/ - yAdl
0]

(b-1) (b-2)
R6 represents hydrogen or Cj-4alkyl; and
A-Z represents -S-CH=CH-, -S-CH2-CH3-, -S-CH2-CH2-CH3., -CH=CH-CH=CH-
10 or CH2-CH2-CH2-CHp>;
provided that 6,11-dihydro-11-(4-piperidinylidene)-SH-imidazo{2,1-b][3]benzazepine is

ecxluded.

Another group of interesting compounds comprises those compounds of formula (I)
15  wherein L is Cj4alkyl or Cy_4alkyl substituted with hydroxycarbonyl or Cj.4alkyloxy-

carbonyl.

. Further interesting compounds are those compounds of formula (I) wherein R!, R, R3,
R# and R3 represent hydrogen.

20
Yet another group of interesting compounds of formula (I) are those of formula

Ri R2

RS

.. NN :
_ . -
)/\9
R4
25 wherein R1, R2, R3, R4, RS and L are as defined under formula (1).
Preferred compounds are those compounds of formula (I) wherein

R3 represents hydrogen, Cj-4alkyl, formyl, hydroxyCj]-4alkyl or hydroxycarbonyl;
R4 represents hydrogen, halo or hydroxyC].4alkyl; and

This Sheet Has Been Rerlaced
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A-Z E}fresents -S-CH=CH, -S-CHerr]-CHerr]-, -S-CHerr]-CHerr]-CHerr]-
CH=CH, -CHerr]-CHerr]-CHerr]-CHerr]-,
N(-,CI—I[err])-C(CI—I[err]):CI—I- or -CH=C(CH err])-O; provided that 6,1
1-di hydro- 11-(4-piperidinylidene)-5Himdazo[2, 1-b][3]benzazepine is 5
ecxluded. As used in the foregoing defi nitons hal o defines fluoro, chloro,
bronmo and iodo; (err]al kyl defines straight and branched chain saturated
hydr ocar bon radl cals having from1 to 4 carbon atons such as, for exanpl e,
met hyl, et hyl, TSPiSpSAts hydragan (1e4aiiyl, hade€yaalkyl hudrogyearbprpiCi-galkybhy | pr opy!
and 1, 1-di et hy¢Fhmkymx%&wdmmhlk%fc1n@ﬂk)ﬂl9xycaﬁoayminaldcql-4ﬂ@dl &9l-s as
defi ned her ei nblé oglg find t he, hi gher honol ogs thereof having fromb5 to 6
carbon atons sucl4d&yl PEpeBybLRbie, pentyl and hexyl: Clerr]al kenyl defines

strai ght andybs apeiiatioffomnaladno@a)kena-BRdieadis cont ai ning one doubl e bond

and having f bo agbon atons such as nyl,

> but ony1 S 3P Bty na HE Rl rEiresesy Bisingy a0 S Lr TRy Peach R

3, 3-di net hyl subspmcderii C;_halkgnihiadiawd]yl lopttbndlly ;substituted withamino, pyndmyl or
pyrimidiny! each optionally substituted with hydroxy; imidazo[4,5-c]pyridin-2-yl; and
‘Het3 may also represent a radical of formula (b-2).

10  More preferred compounds are those preferred compounds wherein
Rl represents hydrogen or halo;
R2 represents hydrogen, halo or Cj_4alkyloxy; and
L represents hydrogen, C1-4alkyl, haloCj-4alkyl, hydroxycarbonylCj_4alkyl,
Ci.4alkyloxycarbonylCj4alkyl, or a radical of formula (a-1), wherein Y represents
15 NH.

Still more preferred are those more preferred compounds wherein -
R4 represents hydrogen or halo; and
L represents hydrogen, Cj_4alkyl, hydroxycarbonylCj_4alkyl,
20 Cj-4alkyloxycarbonylCj.4alkyl or a radical of formula (a-1), wherein Het! is
thiazolyl, or imidazo[4,5-c]pyridin-2-yl.

The most preferred compounds are:
5,6-dihydro-11-(1-methyl-4-piperidinylidene)-11H-imidazo[2, 1-b}{3]benzazepine;

25  9-fluoro-6,11-dihydro-11-(1-methyl-4-piperidinylidene)-5H-imidazo[2,1-b]{3]-
benzazepine;
11-(1-methyl-4-piperidinylidene)-11H-imidazo[2,1-b]{3]benzazepine;
6,11-dihydro-11-(1-methyl- 4-pxpendmyhdcne) -5H-imidazo[2,1-b][3]benzazepine-3-
methanol;

30 8-fluoro-6,1 l-di_h ydro-11-(1-methyl-4-piperidinylidene)-5H-imidazo[2,1-b](3}-
benzazepine; . |
6,11-dihydro-11-(1-methyl-4-piperidinylidene)-SH-imidazo|2,1-b][ 3]benzazepine-3-
carboxaldehyde; |
6,11-dihydro-11- (l-methyl 4-piperidinylidene)-5H- mndazo[ ,1-b]| 3]benzazepine-3-

35 carboxylic acid;
7-fluoro-6,11-dihydro-11-(1-methyl-4-piperidinylidene)-5H-imidazo|2,1-b][3]-

-

il i

benzazepine;



15 Cl 4al kanedi yl defines bivalrent straight or branched chain hydrocarbon
h

radi caFs cont ai fhisSheet iugBlentrpiegar bon at ons such as, for exanpl e,

met hyl ene, 1, |- -et hanedi yl, 1, 3-propanediyl, 1, 4-butanediyl
and-the |ike. Th utically acceptable addition salt as used
her ei nbef ore defines the "0 toxic, therapeutically active addition

salt fornms which the conpounds of formula (1) may form The conpounds of
formula (1) having basic properties may be converted into the correspondi ng
t her apeut i cald-{B-fauaroveS-dihydror bbH-imisere] 2 ddbli 3 Jborzazenip- 1 viidenedy! -pipeddiney t he
free base forphbie adids Wilydedi€, amount of an appropriate acid following -

conventi onal procedures. anpl es of appropriate acjds.are for exanple,
i nor gani ¢ acitRRSETFRFomes an%%r?b?%?@ﬁ%@ﬁna?qeem&lﬁ Eie @S ?°"i‘f9[ﬂ§ @Eﬁ’f’gri c,

hydrobrom c and the |i ke acids, sulfuric acid, nitric acid, phosphoric acid

and the |ike; qr ani c_aci d such as, for aml e etic panoi c,

nydr oxyacet i 4 B ROFTDE aRErRS 1E S Bitsrpeh aifFR Bon BF Blpfimethe

pr opanedi oi ¢ cotmpoentsdif Gormuld @).-1 obler ensoptificihe(sEpctrab farenstagiobiths, compounds

2- hydr oxybut %'?miac(’l) and the intermediates intervening in their preparation, the imidazo[2,1-b]
[3]benzazepine moiety will be represented by the symbol T hereinafter.

R} R?

......
.......

N/ N
—
%R’
10 R*

The compounds of formula (I) can be prepared by cyclizing an alcohol of formula (II)

or a ketone of formula (11II).

15

Said cyclization reaction is conveniently conducted by treating the intermediate of
formula (II) or (I1I) with an appropriate acid, thus yielding a reactive intermediate which



2, 3-di hydr oxybut anedi oi ¢, 2-hydroxy-1, 2, 3-propanetricarboxylic

rret hané&sul f oni ¢, 30 et hanesul fonic, benzenesul f oni cThis hee"Has eplaced
- 4- net hyl benzenesul f oni c, cycl ohexanesul f am c, 2- hydrox*“H“H’“MM L
4- afm no- 2- hydr oxybenzoi ¢ and the |ike aci d;S The conmpo (1)

havi ng acidic properties may be converted in a simlar manner into the
correspondi ng therapeutlcally active, non-toxic base addition salt forns.

Ex I f ddi t I f ) '
ot abs: um . 38YeReS FEF eameaina il 8 Rardhrts 1<l 47 Op S rBRE Y
accept abl e arm pmcslactupasapld‘vsteemmlmethmwmrﬁc acadl, ksiflaoriomethangsaulfonichi ne,

et hyl - D- glalifga roa@e\,’tﬂ:r @R RH ARrorfrifuoRlid) nliRfuotiy 2igg-  The
ek '

term phar macaut acce E
boron tnﬂuondc or Lewis ac1ds, e. g alummum chlonde and the like. Obviously, only

5 those compounds of formula (I) wherein L is stable under the given reaction conditions
can be prepared according 10 the above reaction procedure. In case-of superacids the
reaction is preferably conducted in an excess of said acid; in case of solid Lewis acids,
e.g. aluminum chloride, the reaction can be conducted by fusing the starting material and
the reagent, preferably in the presence of an additional salt such as sodium chloride. The

10  cyclodehydration reaction with trimethylsilyl iodide is conveniently conducted in a
reaction-inert solvent such as, for example, a halogenated hydrocarbon, e.g. trichloro-
methane. Particularly noteworthy is the fact that the latter reaction also can be performed
on intermediates of formula (II) or (II[) wherein L represents Cj.4alkyloxycarbonyl; in
this case - besides cyclodehydration - also cleavage of the carbamate is observed and a

15 compound of formula (I) wherein L is hydrogen is obtained.

In the foregoing and following preparations, the reaction mixture is worked up
following art-known methods and the reaction product is isolated and, if necessary,

further purified.
20

The compounds of formula (I) wherein the central ring of the tricyclic moiety does
not contain an optional bond may also be prepared by cyclizing an intermediate of
formula (IV).

25
In formula (IV) and hereinafter W represents an appropriate leaving group such as,

for example, halo, e.g. chloro, bromo and the like; or a sulfonyloxy group such as, for
example, methansulfonyloxy, 4-methylbenzenesulfonyloxy and the like.
Said cyclization reaction can conveniently be conducted in a reaction-inert solvent
30 such as, for example, an aromatic hydrocarbon, e.g., benzene, methylbenzene,
dimethylbenzene and the like; an alkanol, e.g., methanol, ethanol, I-butanol and the like;




al so conprises the solvates which the conpounds of forrmula (1) may form

e.g. ¥he hydrates, alcoholates and the |ike. TheTh @B edcal |y
i someric forms as used hereinbefore defines the pi ferent
i soneric as well as confornmational forns w@ich th formula (1)

may ‘possess. Unl ess otherw se nentioned orindicated, the chem cal
desiignati on of conpounds denotes the m xture of all possible
st erieocheni cal | y and cqnf ormati onal | % i soneric forns,.said nxtures

contiai ni ng ald KiPMEs FénSoROPANONEndmpGtavied-petarAnG g ot 1 Gn@P SIS Sthe basi c
nol eicul gr s]E rx?@inydeofuﬁnl, l,zttcgomhe,mi@e}ibﬁsezﬁaaeaﬁd the C}i‘ker mﬁipbfarhjtaﬁtiﬂ:@olr\]/cmt, .
conpounds of for . i h orm.or _in. Xtuk e .h_each ot her
ar gpl nt ended &% g@’?ﬁ‘#‘&%@ﬁ?'ﬁ&g%ﬁf aceggm dﬁe@mﬂ@éﬁ‘f%ﬂ%m Bn. Some
conpounds of heneengy bswbyliZipymolidimoneand ehs Kite; amalbgedaedntdrocadionyesgi ¢ f or s
and all s hn({ié}géx%ﬂfeﬁ]ﬂaﬁc{ ﬁ%—@ch%r&thﬁﬁee%%f}e fiRe; RE a EhHIG L bV AgeSCOPE

of the prése ven ]
addition of an appropriate base such as, for exaniple, an alkali or'an earth alkaline metal

carbonate, hydrogen carbonate, alkoxide, hydride, amide, hydroxide or oxide, e.g.,
sodium carbonate, sodium hydrogen carbonate, potassium carbonate, sodium
methoxide, sodium ethoxide, potassium tert. butoxide, sodium hydride, sodium amide,
10 sodium hydroxide, calcium carbonate, calcium hydroxide, calcium oxide and the like; or
an organic base, such as, for example, an amine, e.g., N,N-diethylethanamine,
1' N-(1-methylethyl)-2-propanamine, 4-ethylmorpholine, pyridine and the like may be
utilized to pick up the acid which is liberated during the course of the reaction. In some
instances the addition of an iodide salt, preferably an alkali metal iodide, is appropriate.

15 Somewhat elevated temperatures and stirring may enhance the rate of the reaction.

Alternatively, the compounds of formula (I} wherein a double bond exists between
the piperidinyl and the imidazo[2,1-b]{3]benzazepine moiety, said compounds being
represented by formula (I-a), can be prepared by dehydrating an alcohol of formula (V)

20 or (VD).

dchydration

N/ N
—
oD >/KR3

R4

1t e PR Vo UL i

Said dehydration reaction can conveniently be conducted employing conventional
dehydrating reagents following art-known methodologies. Appropriate dehydrating



I'nteresting conpounds are those conpounds of forrmula (1) wherein each of
the dotted |ines independently represents an optional bond; R err]
represents hydrogen, halo or (Jerr]al kyl; 20 Rl err] represents hydrogen,
hal'o, Cerr]al kyl or ([err]al kyl oxy; R[er_”)_ represents hydrogen,

Cerr]al kyl, hydroxy(err]al kyl, fornyl or hydroxycarbonyl; R err]
represents hydrogen, (err]alkyl, hydroxyC[ err]al kyl , phenyl or hal o;

Rl err] represents hydg o rese : r
qerr]al kyl %ABEA é’d%%“’t”ﬂféh@fd& Selfic §eif ppp ngsi Belel Ryf¥eloric acia
de lr3 r] a: kyl OWMnmmhmmm¢m®Mm]wi$w gracenicauidy ariffigrogfede a<}1dlakq Iraxires-
car bonyl am n
Clerr]al keny\%er gn?’}'&lll{eéhégl ﬁ@%a@%@gg}}ﬂ@w oft é,?lli deféend%éé{gcﬁmer IS
phenyl or phsuiablesatgsanis, aigednmhlhndaltbl,onﬂ@ﬂw}dﬂ, on grflegrideretharag, Rib@y' or,
5 phoryl chloride pyridine, potassium bisulfate, potassium hydroxide. In some instances
said dehydration reaction may require heating the reaction mixture, more particularly up
to the reflux temperature. Again, only those compounds of formula (I-a) wherein L is

stable under the given reaction conditions can be prepared according to the above
reaction procedure. Particularly noteworthy is the fact that the latter reaction when

10 performed on intermediate (V) wherein the dotted line does not represent an optional
bond, in some instances may also yield a compound of formula (I) with a double bond in
the tricyclic moiety and a single bond bridging the tricyclic moiety and the piperidine :

oFof

Ra
R R3 R?
15 _
The compounds of formula (I) wherein L is Cj.galkyl, said compounds being
represented by the formula (I-b) can be converted into the compounds of formula (I),
wherein L is hydrogen, said compounds being represented by the formula (I-c) in a
number of manners. A first method involves dealkylating - carbonylating the compounds
20 of formula (I-b) with a Cj_galkylchloroformate and subsequently hydrolyzing the thus

obtained compound of formula (VII-a).

- e
C)4alkyl—O—C—Cl 0
C,.Galkyl—-ND-.::T — — »  Cj.qalkyl—O—C— \/:>—-.T
. (Vii-a)
(-b)
hydrolysis
H—ND%T
T
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Het[ err]

represents a radical of forrmula -Alk-Y-Het[err] (a-1),
-Al k-NH CO- Het[err] (a-2) or -Alk-Het[err] (a-3); wherein Ak
represents (Cerr]al kanediyl; 35 Y represents O S or NH, Het[err],
and Het[err] each represent furapyl, thienyl, pyrrolyl, oxazolyl,

t hi azol yl

or:
d err]al kyl

i m dazolyl each optionally substituted with one or two
substituents; t hi adi azol yl or oxadi azolyl optionally

substituted with amno or (ferr]alkyl; pyridinyl, pyrimdinyl, pyrazinyl
pyridazinyl eathe fiaéichnaith }heSTg4lkyIbhIBEbfYnidte islcBhventdnklylconducted by stirring
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and heating the starting material (I-b) with the reagent in an appropriate solvent and in the
presence of a suitable base. Appropriate solvents are, for example, aromatic hydro-
carbons, e.g. methylbenzene, dimcthylbenzerie, chlorobenzene; ethers, e.g.
1,2-dimethoxyethane, and the like solvents. Suuable bases are, for cxamplc ‘alkali or
earth alkaline metal carbonates, hydrogen carbonates, hydroxldcs, or organic bases such
as, N,N-diethylethanamine, N_—(l-methylethyl)-Z-propanammc, and the like.

'The compounds of formula (VIl-a) are hydrolyzed in acidic or basic media following
conventional methods. For example, concentrated acids such as hydrobromic, hydro-

- chloric acid or sulfuric acid can be used, or alternatively bases such as alkali metal or

earth alkaline metal hydroxides in water, an alkanol or a mixture of water-alkanol may be
used. Suitable alkanols are methanol, ethanol, 2-propanol and the like. In order to
enhance the rate of the reaction it is advantageous to heat the reaction mixture, in
particular up to the reflux temperature.

The compounds of formula (I-b) may also be converted directly into the compounds
of formula (I-c) by stirring and heating them with an o-halo-Cj_4alkyl chloroformate in
an appropriate solvent such as, for example, a halogenated hydrocarbon, e.g. dichloro-
methane, trichloromethane; an aromatic hydrocarbon, e.g. methylbenzene, dimethyl-
benzene; an ether, e.g. 1,2-dimethoxyethane; an alcohol, e.g. methanol, ethanol,
2-propanol, optionally in the presence of a base such as, for example, an alkali or earth
alkaline metal carbonate, hydrogen carbonate, hydroxide or an amine, e.g. N.N-diethyl-
ethanamine, N-(1-methylethyl)-2-propanamine, and the like.

The compounds of formula (I-c) can also be prepared by debenzylating 2 compound
of formula (I-d) by catalytic hydrogenation in the presence of hydrogen and an
appropriate catalyst in a reaction-inert solvent.

s —— O
) T <)

A suitable catalyst in the above reaction is, for example, platinum-on-charcoal,
palladium-on-charcoal, and the like. An appropriate reaction-inert solvent for said
debenzylation reaction is, for example, an alcohol, e.g. methanol, ethanol, 2-propanol
and the like, an ester, e.g. ethylacetate and the like, an acid, e.g. acetic acid and the like.
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d err]al kyl oxy, am no, hydroxy or halo; imdazo[4,5-c]pyridin-2-yl; and
Het[err] nay al so represent 4,5-di hydro-5-oxo-1Htetrazolyl substituted
with CJerr]al kyl, 5 2-oxo-3-oxazolidinyl, 2,3-dihydro-2-dxo- 1H benzim

i dazol -1-yl or a radical of fornula [errllﬂerr] repr esent shydr ogen or
Cerr]al kyl ;and A-Z represents -S-CH=CH, -=S-CH err]-CHerr]-,
-S-CHerr]-CHerr]-CHerr]-, -CHCH CH=CH 10 or

CH err]-CH err]-CH - X i ded t hat N .

6, 11- di hydro- 1 h%?&fﬁ%ﬁ% ‘ﬁ{ﬂrﬂl’lﬁé re‘?}\-‘%f‘f‘i S&i’%[‘*ﬂ"lhyﬂf‘{%]‘b%f&%%’é&ﬂlﬁés i s

g?x:c udedl. A?ig'nﬁ%%py\ls\hauad by forfriudd @<) b s;??()mhwn’dsmbﬂpmpam? by Dbalkylatinpaiends
ormul a ein | err]a or ' bstit d wth

hydr oxycar b P%Pd%ftg{ofr]“%a:gff:i%% acfﬁ"lgﬁ%%)]l fpn&ﬂ%%é\?\/] (ﬁ)r%hgr ei?i flgl cg?rgou\rllmd;

are those conpounds of formula (ﬂ,)_wherei n R[err]@elr] , Rerr],

H—N<:>:=T L'—N =T

(VIH) —_— - . . -
5 <) )

Said N-alkylation reaction can conveniently be conducted in a reaction-inert solvent
such as, for example, an aromatic hydrocarbon, €.g., benzene, methylbenzene,
dimethylbenzene and the like; an alkanol, e.g., methanol, ethanol, 1-butanol and the like;

10 aketone, e.g., 2-propanone, 4-methyl-2-pentanone and the like; an ether, e.g., tetra-
hydrofuran, 1,4-dioxane, 1,1"-oxybisethane and the like; a dipolar aprotic solvent, e.g.,
N,N-dimethylformamide, N,N-dimethylacetamide, dimethyl sulfoxide, nitrobenzene,
1-methyl-2-pyrrolidinone and the like; a halogenated hydrocarbon, e.g. dichloro-
methane, 1,2-dichloroethane and the like; or a mixture of such solvents. The addition of

15 an appropriate base such as, for example, an alkali or an earth alkaline metal carbonate,
hydrogen carbonate, alkoxide, hydride, amide, hydroxide or oxide, e.g., sodium

: carbonate, sodium hydrogen carbonate, potassium carbonate, sodium methoxide,
sodium ethoxide, potassium tert. butoxide, sodium hydride, sodium amide, sodium
hydroxide, calcium carbonate, calcium hydroxide, calcium oxide and the like; or an

20 organic base, such as, for example, an amine, e.g., N,N-diethylethanamine,
N-(1-methylethyl)-2-propanamine, 4-ethylmorpholine, pyridine and the like may be
utilized to pick up the acid which is liberated during the course of the reaction. In some
instances the addition of an iodide salt, preferably an alkali metal iodide, is appropriate.
Somewhat elevated temperatures and stirring may enhance the rate of the reaction.

25  Alternatively, said N-alkylation may be carried out by applying art-known conditions of
phase transfer catalysis reactions. |

The compounds of formula (I) wherein L is Cj_galkyl or substituted C_galkyl, said
L being represented by the radical L2H- and said compounds by formula (I-f), can also
30  be prepared by reductive N-alkylation of the compounds of formula (I-c) with an

appropriate ketone or aldehyde of formula L2=0 (IX). L2=0 represents an intermediate
of formula L2H2 wherein two geminal hydrogen atoms have been replaced by oxygen

(=0) and L2 is a geminal bivalent Cy.galkylidene radical which optionally may be

substituted.
35

MR
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R4 and R5 represent hydrogen. 20 Yet another group of interesting conpounds
of fornula (1) are those of fornmula [err] 25 wherein R err], Rerr],
Rlerr], Rerr], Rlerr] and L are as defined under formula (1). Preferred
cdnmpounds are those conpounds of forrmula (1) wherein Rerr] represents
hydiogen, Cerr]alkyl, fornyl, hydroxyCl et3]al kyl or hydroxycarbonyl;

Rl etr] represents hydrogen, hal o or hydroxy(err]al kyl; and -6- L
reptesent S hydrogen, Cerr]alkyl,, halo(err]alkyl,

hydroxycar bony}_’C[N rrh\al k,}/l - L=0

L2H—NDzT -
ax)
<) a-n

Said reductive N-alkylation reaction may conveniently be carried out by reducing a
mixture of the reactants in a suitable reaction-inert solvent following art-known reductive
¢ 5 N-alkylation procedures. In particular, the reaction mixture may be stirred and/or heated

in order to enhance the reaction rate. Suitable solvents are, for example, water;
Cj-¢alkanols, e.g. methanol, ethanol, 2-propanol and the like; esters, e.g. ethyl acetate,
y-butyrolactone and the like; ethers, e.g. 1,4-dioxane, tetrahydrofuran, 1,1'-oxybis-
ethane, 2-methoxyethanol and the like; halogenated hydrocarbons, e.g. dichloro-

10 'methane, trichloromethane and the like; dipolar aprotic solvents, e.g. N,N-dimethy}-

: foﬁnamidc, dimethy! sulfoxide and the like; carboxylic acids, e.g. acetic acid, propanoic
acid and the like; or a mixture of such solvents. The term “art-known reductive
N-alkylation procedures” means that the reaction is carried out either with sodium
cyanoborohydride, sodium borohydride, formic acid or a salt thereof, e.g. ammonium

15 formate and the like reducing agents, or alternatively under hydrogen atmosphere,

. optionally at an increased temperature and/or pressure, in the presence of an appropriate
catalyst such as, for example, palladium-on-charcoal, platinum-on-charcoal and the like.

In order to prevent the undesired further hydrogenation of certain functional groups in

the reactants and the reaction products, it may be advantageous to add an appropriate

20 catalyst-poison to the reaction mixture, e.g., thiophene, quinoline-sulphur and the like.

In some instances it may also be advantageous to add an alkali metal salt to the reaction
mixture such as, for example, potassium fluoride, potassium acetate and the like salts.

PPN

4 ratavhs

4 Mok atbers

The compounds of formula (I) wherein L represents a radical Hct3-C2_4alkyl, said

25 compounds being represented by formula (I-g) can be prepared by the addition reaction
of a compound of formula (I-c) to an appropriate alkene of formula (X).

; Her —Ca.qalkenyl—H
H—NDWT - Hcl3-—-C2.4aIkyl——NO'..—.-T

(X) .
<) (-g)

PG, & R B30 S0k

Rttt O

30 The compounds wherein L is 2-hydroxy-C2.galkyl, or aryloxy-2-hydroxy-Ca.salkyl
said compounds being represented by formula (I-h), can be prepared by reacting a

compound of formula (I-c) with an epoxide (XI) wherein R7 represents hydrogen,
Cj-4alkyl or aryloxyCj_4alkyl.

This Sheet Has Been RTlaced



( err]al kyl oxycarbonyl (J err]al kyl, C err]al kyl oxycarbonyl am no([ err]al kyl,
aryl- {ferr]al kyl, propenyl, or L is a radical of formula (a-1), (a-2) or
(a-3), wherein 5 Het[err], Het[err], and Het[err] each represent furanyl,
ox&zolyl or thiazolyl each optionally substituted with Cerr]alkyl;

t hi adi-azol yl optionally substituted with-bk%ino, pyridinyl; or pyrinmdinyl
each optionally substituted with hydroxy; imdazo[4,5-c]pyridin-2-yl; and
Het 3 may al so represent a radical 06 formula (b-2). 10 More preferred
conpounds are thos referred cgnpgiynds wherein Rerr] r esents hydrogen

or hal o; R err-nepresents hy h Ioo7g£{r@llk d L
represents hydrog err]al kyl | o err{lal Kyl , 2
hydr oxycar bony] ( err] al kyl, C err]afkyl oxycarbamy!l C err]al kyl, or a radical

of fornula (a-1), @erein Y represents 15 NH. (I-h)

The reaction of (I-c) with respectively (X) or (XI) can be conducted by stirring and, if
desired, heating the reactants in a reaction-inert solvent such as, for example, a ketone,
5 e.g. 2-propanone, 4-methyl-2-pentanone; an ether, e.g. tetrahydrofuran; an alcohol, e.g.
methanol, ethanol, 1-butanol; a dipolar aprotic solvent, e.g. N.N-dimethylformamide
and the like.

The compounds of formula (VII-b) can be prepared from a compound of formula (I-i)
10  wherein L represents P-NH-Cy_galkyl and P is a protective group such as, for example,

Cj-4alkyloxycarbonyl, following art-known deprotection methods.

deprotection
P—NH—C2.4alkyl—NC>mT ——————  H;N—Cj.4alkyl—N =T

(- (VIl-b)

15 The compounds of formula (V1I-b) can also be prepared by reducing a compound of
formula (VII-c).

- reduction
N=C--C,.jalkyl—N =T —_— HaN—Cj.qalkyl—N =T

(Vil<) . (VIl-b)

20 Said reduction can be conducted by stirring and, if desired, heating the starting
material in a hydrogen containing medium in the presence of a catalyst, e.g. palladium-
on-charcoal, platinum-on-chafcoal, Raney Nickel and the like, in a suitable solvent, e.g.
methanol, ethanol and the like, or by reduction with a metal hydride, e.g. lithium
aluminum hydride in an cxhcx;, e.g. tetrahydrofuran.

25
The compouﬁd's of formula (1) wherein L is a radical of formula -Alk-Y-Het}, said
compounds being represented by formula (I-j), can be prepared by alkylating a )
compound of formula (I-k) with a reagent of formula (X11).
Het!—w
) H—Y—Alk—NQ-l--T —_— Hcl'—Y—Alk—NC>—zT
(xm G

30 (k) d-j)
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Still nore preferred are those nore preferred conpounds wherein R4
represents hydrogen or halo; and L represents hydrogen, (C[err]alkyl,
hydr oxycar bonyl ( err] al kyl , 20 d err]al kyl oxycar bonyl [ err] al kyl
ragi cal of fornmula (a- 1), wherein Het[err] is thiazolyl, or

I m dazo[ 4, 5-

11- (1 -nethyl -4-piperidinylidene)- 11H i m dazo[ 2, 1-b][ 3] benzazepi ne; 25

9-fl uoro-6,

11 -di hydro: 11-(

1- met hyl - 4- pi pdrenditively, thereinpbihdsrof deranfl2(1%) b djo bdpepaedpy reacting a

11- ( 1- met hyl
-di hydro- 11

ct)x%xpgbr‘f’cf# tﬁhﬁ}f%l(g@fr"?) lﬁ@%l;tifq;rgnﬁd %IP lflﬁnbéﬁ Z)[ ?]Zbegzazepl ne; 6,11

8-fl uoro-6 11vg m{ -11 _1..1.rret

-b][3]b 3- h | ;
-] 3] e?z?zefjl_in_e dr a?o ﬁ%f Ay Eerl di py| i deng) - I§1\04:>_6120[ 2,1-b][3]-

10

15

20

25

30

(xim)
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The above alkylation reactions may conveniently be conducted in a reaction-inert
solvent, e.g. methylbenzene, dimethylbenzene, 2-propanone, 4-methyl-2-pentanone,
1,4-dioxane, tetrahydrofuran, N,N-dimethylformamide, N,N-dimethylacetamide,
methanol, ethanol, 1-butanol and the like. The addition of an appropriate base, e.g. an
alkali metal or earth alkaline metal carbonate or hydrogen carbonate, sodium hydride,
N,N-diethylethanamine or N-(1-methylethyl)-2-propanamine may be used to pick up the
acid liberated during the course of the reaction. In some instances the addition of an
iodide salt, preferably an alkali metal iodide, is appropriate. In order to enhance the rate
of the reaction the reaction mixture may be heated.

The compounds of formula (I) wherein L represents a radical of formula
-Alk-NH-CO-Het2, said compounds being represented by formula (I-1) can be prepared
by N-acylating a compound of formula (V1I-b) with a carboxylic acid of formula (XIV)
or a reactive functional derivative thereof.

Het?—COOH o
HzN-—Cg..;alkyl-—ND-—--T - - Hcﬂ—c-NH—c“alkyl—NDr..-.T

x1v) o
(VIL-b) | D

The reaction of (XIV).with (VII-b) may generally be conducted following art-known
amidation reaction procedures. For example, the carboxylic acid may be converted into a
reactive derivative, e.g. an anhydride or a carboxylic acid halide, which subsequently is
reacted with (VII-b); or by reacting (X1V) and (VII-b) with a suitable reagent capable of
forming amides, e.g., N,N-methanetetraylbis[cyclohexamine}, 2-chloro-1-methyl-
pyridinium iodide and the like. Said reactions are conveniently conducted in a suitable
solvent such as, for example, an ether, e.g., tetrahydrofuran, a halogenated hydro-
carbon, e.g., dichloromethane, trichloromethane, a dipolar aprotic solvent and the like.
The addition of a base such as, for example, N,N-diethylethanamine and the like may be

appropriate.

i

or

c] pyridin-2-yl. The nost preflérred conpounds are: 5, 6-di hydro-

a



benzazepi ne; 6,11 -di hydro-1 1-(1

-met hyt - 4- pi peri di nyl i dene) -5H i m dazo[ 2, 1- b] [ 3] benzazepi ne- 3-

car boxal dehyde; 6,11 -di hydro-1 1 -(

I-lthsthyl_-4-piperidinyIidene)-SH—im'dazo[2,1 -b] [ 3] benzazepine-3- 35

carboxylic acid; 7-fluoro-6,11-di hydro-11-(" 1- net hyl - 4- pi peri di

nyl i dene) - 5H—inidazo[ 2,1-b][3]- benzazepi ne; -7 -

4-(8-fluoro-5,6-dih be

) pl( peri di ne- p?l'g épe rgé o&?_mﬂ}ﬂa %ercm Itjrip sentr; eeﬁ!c)r/]armno &ol)ga?gogyl-
aminoCj_4alkyl, said compounds being represented by the formula (I-m), can be

prepared from the compounds of formula (VII-b) by reaction with a Cj_galkyliso(thio)-

cyanate in a reaction-inert solvent such as, for example, an ether, e.g. tetrahydrofuran.

HzN—Cz-4alkyl-—N<:>-—--T +  —Cj-qalkyl—=N=C=D" ~

(VII-b)

5

D

: i
C -4alkyl-—NH-C—NH—C2-4alkyl-—NC>-‘--T

DisS: (I-m-1)
DisO: (I-m-2)

! The compounds of formula (1) wherein Het! represents an imidazo[4,5-clpyridin-2-
yl radical and Y represents NH, said compounds being represented by formula (I-n) can
‘10 be prepared from a compound of formula (V1I-b) according to the following reaction

scheme.
CSa '
HzN—Cz.o,alkyl-—NOﬁT —_—  $S=C=N—Cg.4alkyl —N =T

(VI-b) (VIe)

Sy
NH;
(I />—N—-Cz4a1kyl—ND—T —~— ,/\:( \"/ C24alkyl—ND_—

(I-n) (vVi-H

The isocyanate (VII-e) is prepared by reacting (VII-b) with carbon disulfide in the
15 presence of a dehydrating reagent such as N,N-methanetetraylbis[cyclohexanamine] in a
reaction-inert solvent such as an ether, e.g. tetrahydrofuran. The isothiocyanate is
reacted with 3,4-diaminopyridirte in 4 Teaction-inert solvent such as an ether, e.g.
tetrahydrofuran, and the resulting thiourea is cyclized by treatment with an appropriate
metal oxide such as mercury(Il)oxide. In certain instances if may be appropriate to

20 supplement the reaction mixture with a small amount of sulfur.

‘ The compound (VII-e) or the corresponding isocyanate can also be employed to
1 prepare compounds of formula (I-m), by reacting (VII-¢) or the corresponding
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t he stereoi
t heredf. 5

soners and the pharmaceutically acceptable acid-addition salts
In the foll owi ng paragraphs there are described different ways

of _prepari ng the conpounds of formula (1). In order to sinpfify the

st fuct ural

intervening in their preparation, the ini

formul ae of the conpounds of fg mula (1) and the internedi ates
azo[ 2,1-b] [3]benzazepi ne noi ety

w il be represent ed by the synbol T hereinafter. [err] The conpounds of

formula (1) j
ket one of f

SFp B PRRC T dafilfe o R B Pt SORepeBlt M St et 1

conduct ed bytetralgatrofocent he i nternediate of formula (I1) or (I111) with an
appropriate acid, thus yielding a reactive internedi ate which

.5
i 10
|

15
20

D=C=N—-C2.4alkyl—NC>zT + Cigalkyl-NH; ———

b .
T
C1.4alkyl—NH—C—NH—C2.4aIkyl—N\/:>mT

Dis S : (I-m-1)
DisO:(I-m-2)

The compounds of formula (I) wherein Het! represents an imidazole and Y
represents NH, said compounds being represented by formula (I-0) can be prepared
from the compounds (VII-b) according to the following reaction scheme.

' CH30\ N—CHs
HzN—-Cz.4alkyl—ND==T + ,CH—CH;—NH-C—S—CH; ——

CH;0 .
{(VII-b)
CHgO N'—CH3
CH;0
(Vil-g)
cr
N
[ />-NH—C24alkyl—N\/:>:.T
N
(-0)

The compound (VII-b) is reacted with a reagent of formula (XV) in a reaction-inert
solvent such as an alcohol, e.g. 2-propanol and the thus obtained intermediate (VII-g) is
cyclized by treatment with an acidic aqueous solution, such as a hydrochloric acid
aqueous solution,

The compounds of formula (I) wherein R3 and/or R4 represent hydroxymethyl can
be prepared by formylating the compounds of formula (I), wherein R3 and/or R4 are
hydrogen, said compounds being represented by the formula (I-p) with formaldehyde,
optionally in the presence of an appropriate carboxylic acid - carboxylate mixture such

Sheet Has Been Rt laced
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cyclizes to a conpound of formula (1). Appropriate acids are, for exanple,
strong® acids, in particular superacid systens, e.g. nethanesul fonic acid,
trifluoromethanesul fonic acid, trifluoroacetic acid, methanesulfonic acid /
bofon trifluoride,.hydrofluoric acid / boygn trifluoride, or Lew s acids,
e.g. alumnumchloride and the like. Cbviously, only 5 those conpounds of
formula (1) wherein L is stable under the given reaction conditions can be

prepared according.to the .abave reaction prqcedure Se; | ds
the reaction®¥ gor g@?’@‘reagﬁef}ggg dﬁg‘?’g’a' %Cﬁtab?r?ﬂgﬁ"i%@&“- i J’@ﬁ‘f% eig%:;c %l?egl%gcg@e of
solid Lew s theirekstion.the reattion mixwre id aivantegeouklg heatad up tnthe sefluxgemperdut.ed by
fusing the starting nmaterial and the reagent, preferably in the presence of
an additional salt ®ich ag?sodi um chlorider! The R0  cycl odehydr &'i on R?2
reaction with trinmethylsilyl iodide is convepightly conducted in a

reaction-inert solve h s, for exanple \lggenat ed hydroc
e.g. trichloro-_netha Particul arl I's the fact_that
| atter real(‘:_t_'hn 2 : ' ' T

a-p

g @)

The thus obtained compounds (I-q) and (I-r) can be further oxidized to the
corresponding aldehyde or carboxylic acid by reaction with suitable reagents such as, for
example, manganese(IV)oxide, respectively, silver nitrate.

10 The compounds of formula (I) wherein R4 is halo, said compounds being represented
by formula (I-s), can be prepared by halogenating the compounds of formula (I},
wherein R4 is hydrogen, said compounds being represented by the formula (I-t).

(-0 R3 @-s) \%\R:‘

halo

15 _
Said halogenation reaction can conveniently be conducted by treating the starting
material with dihalide in an appropriate solvent such as, for example, a carboxylic acid,
e.g. acetic acid, optionally in admixture with a carboxylate salt, e.g. sodium acetate. In

order to enhance the rate of the reaction, the reaction mixture may be heated.
20 )

The compounds of formula (I) wherein Het3 represents a pyrrolyl radical, said
compounds being represented by the formula (I-u), can be prepared by reacting a
compound of formula (VII-b) with a reagent of formula (XVI).
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on internediates of formula (I1) or (Il1l) wherein L represents

Cl err]al kyl oxycarbonyl; in this case - besides cycl odehydration - al so

cl eavage of the carbamate is observed and a 15 conmpound of forrmula (I)
whérein L is hydrogen is obtained. In the g_or egoi ng and foll ow ng
preparations, the reaction mxture is worKed up follow ng art-known nethods
and the reaction product is isolated and, if necessary, further purified.

20 The conpounds of formuka—§l) wherein the cenpral ring of the tricyclic
nmoi ety does nai;Nedhtalkyl—3h opyiohai Mylﬁ@—{s_?—b@—ﬁmﬁﬂwe'd—by—tycl i zi ng
an internedi ate of formnul V). 25 [err] In formula

(1'V) and hereinafter W(VBpPy esents an appropri afxemnl eavi ng group such as, for

exanple, halo, e.g. chloro, bromo and the like; or a sulfonyloxy group such

as, for r—
N—C;._qalkyl—N =T
. S

(J-u) - : <o

In a similar way, the compounds of formula (I) wherein Het3 represents a
2-Cj 4alkyloxycarbonyl-1-pyrrolyl radical, said compounds being represented by the
5 formula (I-v), can be prepared by reacting a compound of formula (VII-b) with a reagent

of formula (XVII).
! 0
: . . . . . B | ]
C—0—C)alkyl
| o
HzN—-Cz.4a|kyl—ND==T + C1.4alkyl—0~b—0-—c1_4alkyl
(VII-b) !
0 (XViD
C—0—C; qalkyl
-
—_— CN—Cualkyl—NDmT
=~
(-v)
The above reactions of (VII-b) with (XVI) and (X VII), respectively, preferably are

10 conducted in the presence of an acid, such as, for example, acetic acid.
Further, the compounds of formula (I-u) may be converted in the corresponding
aldehyde and alcohol compounds, said compounds being represented by the formulae
(I-w) and (I-x), respectively, by the following reaction sequence.

)
Cc=0 .
= reduction
e v Yo L
.

(-w) .
CH,OH . This Sheet Has Been Replaced
=
Orccraid Y LT
— :

15 (I-x)

The formylation of (I-u) into (I-w) can conviently be conducted in a reaction-inert
solvent such as, for example, a dipolar aprotic solvent, e.g. N,N-dimethylformamide,




exanpl e, met hansul f onyl oxy, 4-nethyl benzenesul fonyl oxy and the |ike. Said
cyclization reaction can conveniently be conducted in a reaction-inen
solvent 30 such as, for exanple, an aromatic hydrocarbon, e.g., benzene,
methyl benzene, di net hyl benzene and the | i,ke: an al kanol, e.g., nethanol,
et hanol, | -butanol and the |iKke; -9-"“4 ketone, e.g., 2-propanone,

4- met hyl - 2- penranone and the |ike; an ether, t et rahydr of ur an,

e.g.,
B b
nitro- benzéaesxatphe physpharybyhilofde, dine@yanidednd hgdrbéeric acidiaticigorontetitane -
hydr ocar bon,, &4 0aoBide il BUPERTRE NARS borbpdinits SP EOHRTH HARCaR B dlRch G "

the compounds of formula (I-x) in a reaction-inert solvent, such as, for example, an
5 alcohol, e.g. methanol, ethanol, 2-propanol and the like in the presence of an appropriate
reductant, such as, for example, metallic hydrides, e.g. lithium aluminium hydride,

sodium borohydride, sodium cyanoborohydride, and the like.

The compounds of formula (I-v) and (I-w), can be converted in the corresponding
10 compounds of formula (I) wherein Het3 is a 2-hydroxycarbonyl-1-pyrrolyl radical by the
hydrolysis of (I-v) in the presence of an acid or a base, or oxidation of (I-w) in the
presence of a suitable oxidizing reagent. '

The compounds of formula (I) wherein R3 is Cj.4alkyloxycarbonylethenyl, said
15 compounds being represented by the formula (I-y), can be prepared by reacting a
compound of formula (I) wherein R3 is formyl, said compounds being represented by
the formula (I-z) with a reagent of formula (X VIII) in the presence of a base e.g.
piperidine, pyridine, and the like.

N
HO—C—CH;—C—0—C,qalkyl
(Xvip

E —0C, 4alkyl

20 ' @-y)

The compounds of formula (I-y) can be further hydrolyzed into a compound of
formula (I) wherein R3 is hydroxycarbonylethenyl, in the presence of an acid or a base.
The compounds of formula (I) wherein R3 is methoxycarbonylmethyl, said
25 compounds being represented by the formula (I-aa), can be prepared by reacting a
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addition of an appropriate base such as, for exanple, an alkali of an earth
al kal i nie nmetal carbonate, hydrogen carbonate, al koxide, hydride, am de,

hydr oxi de or oxide, e.g., sodium carbonate, sodi um hydrogen carbonat e,
pot'assi um car bonat e, sodi um net hoxi de, sg%i_um et hoxi de, potassiumtert.

but oxi de, sodi um hydride, sodium am de, 10 sodi um hydroxi de, cal cium
carbonat e, cal ci um hydroxi de, cal cium oxide and the |ike; or an organic

base, ‘such ' . N otk i e,
N1t nyl oprpding SRS da (P4 A tagi e fostiuld (RIS WHE AR, ||,
may be util i bengyltomgthykammonium hydrdxide irchreastidn-inert sokvantch.g. it¢phydeofiamr se of

the reaction. In sone instances the addition of an iodide salt, preferably
an alkali netal iodide, is appropriate. 15 Sonewhat el & at edr enper at ures

and stirring may enhance the rate of the reaction. Alternap=€ t he
conpounds of formula (1) wherein a double bond exists bety R
pi peridi nyl "and the im dazo[ 2,| {b][ 3] benzazepi ne noiety, conmpounds

bei ng represen(les by f@{3m§_a¢}ﬁzl_-'§a.)c}.,3can Jdre ppepargd by .__dr i ng an

al cohol of formula (V)
NN
>7K 8
(a3 CH,—C—OCHj;
RZ

The compounds of formula (I-aa) can be further hydrolyzed into a compound of
formula (I) wherein R3 is hydroxycarbonylmethyl, in the presence of an acid or a base.

The compounds of formula (I) may further be converted into each other following art-
10  known functional group transformation procedures.

For example, the compounds of formula (I) wherein L contains a Cj4alkyloxy-
carbonyl moiety can be hydrolyzed into a compound of formula (I) wherein L contains a
hydroxycarbonyl moiety in the presence of an acid or a base.

15 The compounds of formula (I) wherein L is Cj4alkyloxyphenylCj_galkyl can be
converted into a compound of formula (I) wherein L is hydroxyphenylC)_galkyl upon
treatment with an acid, such as, for example, hydrobromic acid, hydroiodic acid or a
Lewis acid, e.g. borontrifluoride, aluminiumtrichloride and the like.

20 The compounds of formula (VII-a to VII-g) intervening in the preparations described
hereinbefore are novel and have especially been developed for use as intermediates in

said preparations. Consequently, the present invention also relates to novel compounds
of formula

Rl R?

N N
—
>/k19
R4
25
the addition salt forms thereof and the stereochemically isomeric forms thereof,

wherein each of the dotted lines independently represents an optional bond,

] : This Sheet Has Been Replaced
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20 or ;(Vl).

[err] Said dehydration reaction can conveniently be conducted

enpl o yi ng conventional dehydrating reagents follow ng art-known

nmet hodol ogi es.
.acids, e.qg.

Appropri ate dehydrating -10- reagents are, for exanple,

E sul furic acid, phosphoric acid, hydrochloric acid,
‘met hanesul foni ¢ acid, carboxylic acids, -e."gz.‘ acetic acid, trifluoroacetic
‘acid and m xtures thereof; anhydrides, e.g. acetic anhydride, phosphorus

pentoxi de and th ther _suitabl e reagents zinc chloride,
/thionyl chlori dB? %ﬂol@nR?rﬂW R&éma;éieéﬂ%m{%éforpwésﬂ?@" Bhoryl chloride
pyridine, potasgisChigaityf GHphenARxFESHORYI T Ll ARG1eEboryd o8 Cigalk pissubsedd

10

15

20

30

35

with halo, cyano, amino, isothiocyanato, (4-amino—3—pyr_'idinyl)aminothiocarbonyl-
amino, (CH30)2CH-CH2-NH-C(=NCH3)-NH- or methylsulfonyloxy; provided that
1-acetyl-4-(5,6-dihydro-1 lH -imidazol[1 2—b][3]banzazepme~1 1-yhdenc)p1per1dme is
excluded. - -

Particularly interesting compounds of formula (VII) are those wherein Q represents
(Cj-62alkyl or phenyl)oxycarbonyl, Cj.4alkylcarbonyl or Cy.galkyl substituted with

cyano or amino, the pharmaceutically acceptable acid addition salts thereof and the
stereochemically isomeric forms thereof.

In the following paragraphs there are described several methods of preparing the
starting materials employed in the foregoing preparations.

The intermediates of formula (II) can be prepared from the corresponding ketones of

formula (III) by reduction.

reduction

@n EE—— )

Said reduction can conveniently be conducted by reacting the starting ketone (III) with
hydrogen in a solvent such as, for example, an alcohol, e.g. methanol, ethanol; an acid,
e.g. acetic acid; an ester, e.g. ethyl acetate; in the presence of a hydrogenation catalyst,
c.g8. palladium-on;charcoa], platinum-on-charcoal,' Raney Nickel.

In order to enhance the rate of the reaction, the reaction mixture may be heated and, if
desired, the pressure of the hydrogen gas may be raised.

Alternatively, the alcohols of formula (II) can also be prepared by reducing the
ketones (III) with a reducing agent such as, for example, lithium aluminum hydride,
sodium borohydride, sodium cyanoborohydride and the like in a suitable solvent such
as, for example, an ether, e.g. 1,1'-oxybisethane, tetrahydrofuran and the like; an
alcohol, e.g. methanol, ethano! and.the like. |

The ketones of formula (II) can be prepared by the addition of a compound of
formula (XX) to a reagent of formula (XXI) under the reaction conditions described
hereinbefore for the preparation of the compounds of formula (I-g) from the compounds

of formula (I-c).

Sheet Has Been R laced
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sai d dehydration reaction may require heating the reaction m xture, nore
particularly up to the reflux tenperature. Again, only those conpounds of
formula (1-a) wherein L is stable under the given reaction conditions can
be *prepared according to the above reacti procedure. Particularly
noteworthy is the fact that the latter réatti on when 10 perforned on
internmedi ate (V) wherein the dotted |ine does not represent an optional
bond, in sonme instances may al so yielgla C ound of formula (1) with a
doubl e bond in the tricyclic noiety and a,/Single bond bridgi n§'the R?
tricyclic noiety and the piperidine: y: \ 15,The conpounds of %A
wherein L is (Jerr]al kyl, said conpou ' represented by ¢
(I-b) can be converted into the conpounas{of formula (1), wher
hydr ogen, said conpound§)beﬂhg mppresentgd,

of manners. A fir t hod ) ves deal Kl ating - carbényNati
conpounds L—N C—<\ | - L-N
N 3 &xn B /
R NP g
Xx) . (I |

R4

The ketones of formula (IIT) wherein the dotted line is not an optional bond can be
prepared by N-alkylating an intermediate of formula (XX) with a reagent of formula
5 (XXII) wherein W represents a reactive leaving group as defined hereinbefore.

R! R2 R! R2

5
R s
H 4

@ N R w 0
o L—ND—C—-<\ | -  L-N "
: N™Nps (XX NI
i _ 5
_ (5,0.9] \)\R

R4

an

Said N-alkylation reaction can conveniently be conducted following the procedures '
10 employed in preparing the compounds of formula (I-¢) from the compounds of formula

(I-c).

Further, the ketones of formula (III) wherein the dotted line is not an optional bond
may also be prepared by reductive N-alkylation of the compounds of formula (XX)
15  under the reaction conditions described for the preparation of the compounds of formula

(I-f) from the compounds of formula (I-c).

The intermediates of formula (XX)-are conveniently prepared from an ester of
formula (XXIII) by reaction with a protected imidazole derivative of formula (XXIV) by
20 reaction witha §lrong base such as, for example, methyl lithium, butyl lithium, sodium
amide, a dialkyl lithium amide, e.g. diisopropyl lithium amide, or a mixture thereof, in a
reaction-inert solvent, e.g. tetrahydrofuran, hexane, methylbenzene and the like, ora

mixture thereof.
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20 of formula (I-b) with a Cferr]alkylchloroformate and subsequently
hydroly2|ng the thus obtai ned conpound of formula (Vil-a). [err] The
reaction with the (Jerr]al kyl chloroformate is conveniently conducted by
stirring and heating the starting naterLg%_(l-b) with the reagent in an
appropriate solvent and in the presence of a suitable base. Appropriate
sol vents are, for exanple, aromatic hydro- 5 carbons, e.g. nethyl benzene,
di mret hyl benzene, chl orobenzene; ethers, e.g. 1, 2- dlnethoxyethane and the
| i ke sol vents. Suitable bases are, for e anpde al kali or earth al kaline
nmet al carbonates, hydrogen carbonates, {iygfoxi des, or organic bases such
as, N, N-di et hyl et hanam e, N-(I-netherN R; 2- propananine, and the |iKke.
i

L—-NC>—-C—OC1-4alkyl > X
caavy)

(XX1D

In (XXIV) P represents a protective group such as, for example, di(Cj.4alkoxy)-

methyl, Cj_4alkoxymethyl, benzencsulfonyl, trimethylsilylethoxymethyl, N,N-dialkyl-

5 aminomethyl which can be removed by acid hydrolysis. The reaction of (XXIII) and
(XX1V) is conveniently conducted at low temperatures. For example, the reagent
(XX1V) may be added at a temperature between about -80°C to about -40°C to the strong
base. Subsequently, the ester (XXIII) is added and the reaction mixture is allowed to
warm up gently to room temperature. The thus obtained product is converted into

10 intermediate (XX) by very mild acid hydrolysis and isolated in a conventional manner.

The ketones of formula (III) wherein L represents methyl, can be prepared from the
ketones wherein L represents hydrogen by reductive N-alkylation with formaldehyde
following the methods described hereinbefore for the preparation of the compounds of

15 formula (I-f) from the compounds of formula (I-c).

The ketones of formula (IIT) wherein L represents hydrogen are prepared by
hydrolysis of a carbamate of formula (III-a) in acidic or basic media following
conventional methods as described hereinbefore for the preparation of compounds of

20 formula (I-c) from the compounds of formula (I-b).

o

i o hydrolysis O
C).salkyl—O—C—N ——— H—N
N /] N
/4 N 5
() - : N%Rf' (0k-b) \)\R

R4 . R4

reductive N-alkylation (CH20),
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The conpounds of fornmula (Vil-a) are hydrolyzed in acidic or basic nedia
following 10 conventional nethods. For exanple, concentrated acids such as
hydr obrom ¢, hydro- chloric acid or sulfuric acid can be used, or

al ternatively bases such as alkali netal, or earth al kaline netal hydroxides
in water, an al kanol or a m xture of waf%et™-al kanol may be used. Suitable

al kanol's are methanol, ethanol, 2-propanol and the like. In order to
enhance the rate of the reaction it is advant ageous to heat ghe reggtion

m xture, in 15 particular up to the reflux tenperature. The sonpotunds of

formula (1-b) may al so be converted directly into the conpoundg fofgsrrula
(I-c) by stirring and heating themw th an a-hal o-Cerr]al kyl Wl gf of or mat e
in an appropriate solvent such as, for exanpl e, -a hal ogenated hydnQcarbon,

e.g. dichloro- 20 met hane, tri chl or omet hane; an aro 6, hy@y ocailbon,
e.g. nethyl benzene, dinmethyl- benzene; an ether, egg—N, 2-§iget hoxyet hane;
an al cohol, e.g. nethanol, ethanol, 2-propanol, optionally i N presence

of a base such as, for exanple, an alkal™or earth : NI\R\
Z~R3

(M)
R4

The intermediates of formula (III-a) can be prepared by reacting an acid halide of
formula (XXV) with an imidazole derivative of formula (XXVI).

O 0 N
1l 1 ( R3
C|_4alky|—O—C—NQ>C— halo + \ / — (i3
N

R4
XXv) (XX VD)

Said reaction is conveniently conducted by stirring and heating the reactants in the
presence of a base such as, for example, an amine, e.g. N,N-diethylethanamine,
10 N-methylmorpholine and the like, in a suitable solvent such as, for example, pyridine,
acetonitrile or a mixture thereof.

The intermediates of formula (III-c) can also be prepared from an ester of formula
(XX VII) by reaction with an imidazole of formula (XXVI) in the presénce of a strong
15  base such as, for example, methyl lithium, butyl lithium, sodium amide, a dialkyl lithium
amide, e.g. diisopropy! lithium amide, or a mixture thereof, in a suitable reaction-inert
solvent, e.g. tetrahydrofuran, hexane, methylbenzene and the like, or a mixture thereof.
Said reaction is conveniently conducted at low temperatures. For example the reagent
(XVI) may be added at a temperature betsween about -80°C to about -40°C to the strong
20  base. Subsequently the ester is added and the reaction mixture is allowed to warm up

gently to room temperature.

o) (XXVD

1
CHg—N\/___>*C—O.'-C1.4a|kyl

(XXvI)

(T-c)

"




al kal i ne nmetal carbonate, hydrogen carbonate, hydroxide or an am ne, e.gqg.

N, N-di €t hyl - et hanam ne, N (| -nethylethyl)-2-propanam ne, and the |ike. 25
The conpounds of forrmula (I-c) can al so be prepared by debenzylating a
compound of forrmula (I-d) by catalytic hygfogenation in the presence of
hydrogen and an appropriate catalyst in @ reaction-inert solvent. [err] 30
A suitable catalyst in the above reaction is, for exanple,

pl ati num on- charcoal , | | adi um on-charcoal, and the |ike . An appropriate
reaction-iner ﬁ%‘&?m?g%ﬁgwgﬁ“d@@é’ﬁﬁ FafqpeﬁﬁgPéééi‘ﬁ“8ﬂ°F§§“ﬂ8?’gé fe, an
al cohol , e. KXNililhwradketoretdffomhyla ZXKIXpnDieadion-inandolvae, ¢.gketralydrest er |
e.g. ethyl agplpte and the like, an acid, e.g. acetic acid and the |iKke.

R xxixy Vv R

The tricyclic ketones of formula (XXIX) in turn are prepared from intermediates of
formula (XXX) by oxidation with suitable oxidizing reagent in a reaction-inert solvent.

(XXIX)

10
Suitable oxidizing reagents are, for example, manganese dioxide, selenium dioxide,
ceric ammonium nitrate and the like. Reaction-inert solvents are, for example,
halogenated hydrocarbons, e.g. dichloromethane, trichloromethane and the like.

15 The compounds of formula (XXX) wherein the dotted lines do not represent an
optional bond, can be prepared from the corresponding compounds of formula (XXX)
wherein said dotted lines do represent an optional bond, following art-known
hydrogenation procedures, e.g.-by-reactien with hydrogen in the presence of a

hydrogenation catalyst.
20
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-12- The conpounds of formula (I) wherein L is other than hydrogen, said
conpounds being represented by formula (1-e) and said L by L[err], can be
prepared by N-alkylating the conpounds of forrmula (l1-c) with a reagent of
fofmul a Llerr]-W (VI Il). [err] Said N-alkylation reaction can conveniently
be conducted in a reaction-inert solvenf“Such as, for exanple, an aromatic
hydr ocar bon, e.g., benzene, nethyl benzene, dinethyl benzene and the |ike; an
al kanol , e.g. ,rlmet hggtol , et hanol, 1- thanol;ﬁnd the like; 10 a ketone,
e.g., 2-propanone,_A-nethyl-2- pentano and the |like; an ether, e.g.,

tetra- hydrofurA 4de| oxane, 1,1'-0 et hane and the like; a dipolar
aprotic sol vent) g.

N, N- di met hyI for “RN, N- di net hyl-acet ani de,
di met hyl sul f oxj/de mtrd‘b!@cs&muey
N/ N NN
-— o -
%RS R3
R4 R4
(XXX-3) (XXX-b)

The intermediates of formula (XXX-a) can be prepared from a benzazepine of
formula (XXXI) by reaction with a reagent of formula (XXXII) and cyclization of the
5 thus obtained intermediate (XXXIII) in an acidic medium. In (XXXII) R represents
Cj-4alkyl] or both radicals R taken together represent Cp_galkanediyl, e.g. 1,2-ethane-

diyl, 1,3-propanediyl, 2,2-dimethyl-1,3-propanediyl.

RS
R2
—
/N + HaN—CH—C(OR), —_—
R! . RY R3
2
XXX o5 XX
R2
—
(OR),
N — (XX
R! R?
N 4
H
(XXIr R

10
The preparation of (XXXIII) is conveniently conducted by stirring and heating the
reactants in a reaction-inert solvent such as, for example, an alcohol, e.g. methanol,
ethanol and the like. o
The cyclization reaction to the intermediates of formula (XXX-a) is conducted by
15  stirring and heating the starting material (XX XIII) in a carboxylic acid such as, for
example, acetic acid, propanoic acid, optionally in admixture with a mineral acid such as,
for example, hydrochloric acid.

The intermediates of formula (XXX) can also be prepared from cyclizétion of an

20  intermediate of formula (XXXIV).
R —
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1-nmet hyl - 2-pyrrolidinone and the |ike; a hal ogenated hydrocarbon, e.g.

di chl @ro- nethane, 1, 2-dichloroethane and the like; or a m xture of such
solvents. The addition of 15 an appropriate base such as, for exanple, an
alikali or an earth al kaline netal carbonate hydr ogen carbonate al koxi de,
hydri de, am de, hydroxide or oxide, e.qg.; %Ddruntcarbonate sodi um hydr ogen
carbonat e, potassium carbonate, sodi um nethoxi de, sodi um et hoxi de,
potassiumtert. butOX|deR150d|unthydr|de sodi um am de, sodi um hydr oxi de,
cal ci um car bonate, calci nthMﬁroxrde cal cium oxide and the |ike; or an 20
organi c base, such as, exanpl e, an amine,, e.g..,, N, N-di et hyl et hanani ne,
N-(1-met hyl et hyl)-2-pr am ne, 4- ethylnnrdn I ng pyridine and the |like
may be utilized to pickup ' ated during the course of
the reaction. In sone inftamies the addrtron +RYi de salt, preferably
an al kali netal iodide, s appr@peliAatién Sone el evat ed tenperatures and
stirring may enhance t fe rate of—the—reacti oy 25 Alternatively, said

N-al kyl ati on nay be canri 8’ out by appl ying aft-kflown conditions of
W-—CH;—( ,I N/ N
N —
R* >/kR3
4
OXXIV) R (XXX)

Said cyclization reaction is conveniently conducted in the presence of a Lewis acid,
e.g. aluminium chloride, and the like. In some instances it may be appropriate to
5 supplement the reaction mixture with a suitable amount of sodium chloride.

The intermediates of formula (V) can also be prepared from the cyclization of an
intermediate of formula (III) in the presence of an acid in a reaction inert solvent.

N

N
—
49 >/kR3
10 R4
An appropriate acid in the above reaction is, for example, a Lewis acid, e.g.

tin(IV)chloride and the like. A suitable reaction-inert solvent is, for example, a

halogenated hydrocarbon, e.g. dichloromethane, 1,2-dichloroethane, and the like.
15 :

The intermediates of formula (V1) can be prepared by reaction of a ketone of formula
(XXXV) with an-intermediate of formula (XXX) in the precence of e.g. lithium
diisopropylamide in a reaction-inert solvent, e.g. tetrahydrofuran.
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phase transfer catalysis reactions. The conpounds of fornula (1) wherein L
Is CJerr]alkyl or substituted CJerr]alkyl, said L being represented by the
radical L[err]H and said conmpounds by fornula (1-f), can also 30 be
prepared by reductive N-al kylation of the.conpounds of formula (I-c) with
an appropriate ketone or al dehyde of forfdla Llerr]=0 (I1X). L[err]=0
represents an internediate of fornula L[err]H err] wherein two gem na
hydrogen at onsgihave geeen repl aced by oxygen (=0 and L[err] is a gem nal

bi val ent C[err? | ky¥i dene radical which optionally may Qe subﬁiituted.“BS
-13-

R4 VKRB
) D R4

The intermediates of formula (VII-c) can be prepared by N-alkylating a compound of
formula (I-c) with a reagent of formula (XXXVI) following the procedures described
5 hereinbefore for the preparation of the compounds of formula (I-€). |

NC—C; salkyl—W
(<) >— NC—C l.3alkyl—-ND==.T
XXXVD)

Vlic)

The intermediates of formula (VI1-d) can be prepared from the compounds of formula
10  (I-k) wherein Y is oxygen by reaction with a halogenating reagent such as, for example,
thionyl chloride, phosphorous trichloride, phosphoryl chloride and the like, or by
reaction with a sulfonating reagent such as, for example, methanesulfonyl chloride,
4-methylbenzenesulfonyl chloride and the like.

HO—-AIk—-NDmT —— W—Alk—NDr--T

15 (-k) : (Vird)

The intermediates of formula (XV) can be prepared by the following reaction

sequence.

CHO._ - CH§—N=T=S  CH;0 5 _

_CH—CH,—NH, > _CH~—CH;—NH—C~NH—CH; -
CH30 CH30

xXXXVD (XXXVI)
CH3—W S—CHj
3 , CH30\ | _
_CH-—CHy—NH—C=N-—CH;
- CH30
20 XV)
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[err] Said reductive N-al kylation reaction nmay conveniently be carried out
by reducing a m xture of the reactants in a suitable reaction-inert sol vent
foll owi ng art-known reductive 5 N-al kyl ati on procedures. In particul ar,
the reaction mxture nmay be stirred and/qr. heated in order to enhance the
reaction rate. Suitable solvents are, fdﬁobxanple, water; (C[err]al kanol s,
e.g. nethanol, ethanol, 2-propanol and the |ike; esters, e.g. ethyl

acetate, y-but rol act one and t he | i ke; ethers, e.g. 1,4-dioxane,

t et r ahydr of ur akhe reaction f (PEXXV Ibwith the, is@hivoyinasereageahein convenienslyl beke:
hal ogenat ed &xéﬁ&e@fnwacuoﬁqam 9619@&%& ﬁl%,r eé?ﬁngéaﬁﬁethkf e k&%ﬁ&@r&ﬁng{}ﬁ and

the like; di poI ar_.aprotic sol yvent m de

sul foxi de arf@dilike. The “’é!ilt“BSWF“TEPd%‘F ggforrgu)@ (X&%‘{ﬁl‘}sdﬁqﬂw latggl H’dh??é?t@nam d

and the ||k€iner0§olﬁeﬂﬂsi§&m£sef&fcx§ fe, aRkioRBLSe. 2IHep ﬁﬁdaanartﬁemfwm reductive
N-al kyl atii on %cedures he reactlo Is carrie ither with

sodi um cysanob Wmﬂoﬂgd Q'EFF‘P’&E‘“gFrb W@E‘f‘ﬂ’"ﬁ C%" t thereof,
e. g. amoni tereinbefore are novcl, except for 2-methylimidazo[2,1-b)[3]benzazepine, 2-phenyl-

iinidazo[z 1-b][3]benzazepine and 8 9-dimcthoxyimidazo[2 1-b][3]benzazepine and
have especially been developed for use as intermediates in said preparations.
Consequently, the present invention also relates to novel compounds of formula

10
(XXX)
the addition salt forms thereof and the stereochemically isomeric forms thereof,
wherein R, R2, R3, R4, and R are as defined under formula (I), 2-methyl-
15 imidazo[2,1-b][3]benzazepine. 2-nhenvlimidazal? 1. k112 hanannnsics ~nd
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15 formate and the |ike reducing agents, or alternatively under hydrogen
at nosphere, optionally at an increased tenperature and/or pressure, in the
presence of an appropriate catal yst such as, for exanple,

paFl adi um on-charcoal, plati numon-charcoal and the like. In order to
prevent the undesired further hydrogenatiehl-of certain functional groups in
the reactants and the reaction products, it nmay be advantageous to add an
appropriate 20 catal yst-poison to the reaction m xture, e.g., thiophene,
qui nol i ne- sulﬁhmgunhdutme like. In some instances it nmay al so be

For oxapo: 3pRECA DR Bl B Byt Bfarnbtorb 8 T Al 0L B e e

for exanple, £S5
conpounds of DmgrDba Res), _8/,\/r95|=kﬂ-l;119_86)epresents a radi cal
Het[err]-C[err]al kyl, said 25 conpounds bei ng represented by fornul a

(1-9) can e prepasgshdavad Bﬁhég%ér*t%cﬁﬁ&f%%% ?ljoﬂ@ ﬁgm%gﬁlﬁﬁ'géyﬂﬁﬁﬁ

(I-c) to an a,pproprl ate al kene
wherein L is Bexdgresdpyheresplsy gbjainedsin thergiversipy of tstaresgdures eitad) I'Mfkybefore
A second advantageous feature of the compounds of the present invention resides in
their excellent oral activity; the present compounds when administered orally have been
10 found to be practically equipotent with the same being administered subcutaneously.

A particularly important asset of most of the present compounds is their lack of
sedating properties at therapeutic dose levels, a troublesome side effect associated with
many antihistaminic and antiallergic compounds. The non-sedating properties of the

15  present compounds can be demonstrated, for example, by the results obtained in
studying the sleep - wakefulness cycle of the rat (Psychopharmacology, 97, 436-442,
(1989)).

Another interesting feature of the present compounds relates to their fast onset of
20 action and the favorable duration of their action.

In view of their antiallergic properties, the compounds of formula (I) and (VII),
wherein Q is (Cj.alkyl or phenyl)oxycarbonyl, Cj4alkylcarbonyl or Cj.galkyl
substituted with cyano or amino, and their acid addition salts are very useful in the

25  treatment of broad range of allergic diseases such as, for example, allergic rhinitis,
; allergic conjunctivitis, chronic urticaria, allergic asthma and the like. -

In view of their useful antiallergic properties the subject compounds may be
formulated into various pharmaceutical forms for administration purposes. To prepare

30 the antiallergic compositions of this invention, an effective amount of the particular
compound, in base or acid addition salt form, as the active ingredient is combined in
intimate admixture with a pharmaceuticatly acceptable carrier, which carrier may take a
wide variety of forms-depending on the form of preparation desired for administration.
These pharmaceutical compositions are desirably in unitary dosage form suitable,

35  preferably, for administration orally, rectally, percutaneously, or by parenteral injection.
For example, in preparing the compositions in oral dosage form, any of the usual
pharmaceutical media may be employed such as, for example, water, glycols, oils,
alcohols and the like in the case of oral liquid preparations such as suspensions, syrups,
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sai d conpounds being represented by forrmula (I-h), can be prepared—tHby—
reactfng a conpound of formula (I-c) with an epoxide (Xl)
represents hydrogen, Cerr]al kyl or aryloxy(err]alkyl.
reaction of (1-c) with respectively (X) or (Xl) can be condu
stirring and, if desired, heating the reacgants in a reactio

i

such as, for exanple, a ketone 5 e.g. 2-propanone, 4-nethyl-2- pentanone
an ether, e.g. tetrahydrofuran; an al cohol, e.g. nethanol, ethanol, s s

1-butanol ; a giine Md sBRtRhs:Corsslid BitiersSubh ai\ktm‘tﬁ'és”%«*ﬁﬂ i:%lfmmbq%aand the

l'i ke.

binders, disintegrating agents and the like in the case of powders, pills, capsules ang

tablets. Because of their ease in administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid pharmaceutical carriers are
5 obviously employed. For parcnteral. compositions, the carrier will usually comprise
sterile water, at least in large part, though_:)thcr iﬁgrédients, for example to aid solubility,
may be included. Injectable solutions, for example, may be prepared in which the carrier
comprises saline solution, glucose solution or a mixture of saline and glucose solution.
Injectable suspensions may also be prepared in which case appropriate liquid carriers,
10 suspending agents and the like may be employed. In the compositions suitable for
percutaneous administration, the carrier optionally comprises a penetration enhancing
agent and/or a suitable wetting agent, optionally combined with suitable additives of any
) nature in minor proportions, which additives do not introduce a significant deleterious
. effect on the skin. Said additives may facilitate the administration to the skin and/or may
15  be helpful for preparing the desired compositions. These compositions may be
administered in various ways, €.g., as a transdermal patch, as a spot-on or as an
ointment. Acid addition salts of the subject compounds due to their increased water
solubility over the corresponding base form, are obviously more suitable in the

preparation of aqueous compositions.

20 It is especially advantageous to formulate the aforementioned pharmaceutical

compositions in dosage unit form for ease of administration and uniformity of 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 predetermined quantity
of active ingredient calculated to produce the desired therapeutic effect in association with

} 25 the required pharmaceutical carrier. Examples of such dosage unit forms are tablets
(including scored or coated tablets), capsules, pills, powder packets, wafers, injectable
solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and segregated

multiples thereof.

30 The present invention also relates to-a method of treating warm-blooded animals
suffering from said allergic diseases by administering to said warm-blooded animals an
effective antiallergic amount of a compound of formula (I) and (VII), wherein Q is
(Cj-6alkyl or phenyl)oxycarbonyl, Cj4alkylcarbonyl or Ci.galkyl substituted with cyano
or amino or a pharmaceutically acceptable acid addition salt form thereof.

35 In general it is-contemplated that an effective antiallergic amount would be from about
0.001 mg/kg to about 20 mg/kg body weight, and more preferably from about 0.01

mg/kg to about S mg/kg body weight.



The conpounds of forrmula (VII-b) can be prepared froma conmpound of formula
(I-1)=10 wherein L represents P-NHC err]Jalkyl and P is a protective
group such as, for exanple, (err]alkyl oxycarbonyl, follow ng art-known
deprotection nmethods. [err] 15 The conpounds of fornmula (VII-b) can

al so be prepared by reducing a conpound &3-fornmula (M I-c). [err] 20

Sai d reduction can be conducted by stirring and, if desired, heating the
starting material in a hydrogen containing nediumin the presence of a

catal yst, e.g. palladium on-charcoal, platinumon-charcoal, Raney N ckel
and t i ke,

d the |ike, bl I t . g, t hangl hanol
o e ke R PRV BRb S 2 San S SRR o SRR R T |,
ether, e.g. presenanyehtiohun abhits 28pects. :

5 Experimental part -
A. Preparation of the intermediates ' o

Example |
a) To a cooled mixture of 54.2 g of 1-(2-phenylethyl)- 1H-imidazole, 34.7 g of N.N-di-

- ethylethanamine and 50 ml of pyridine there were added dropwise 69.2 g of ethyl

10  4-chlorocarbonyl-1-piperidinecarboxylate(temp. <.20 °C) and then 30 ml of acetonitrile.
The whole was stirred for 2 hours at room temperature and for 4 hours at reflux
temperature. After cooling, there were added 30 ml NaOH 50% and refluxing was
continued for 1/2 hour. The cooled reaction mixture was evaporated and the residue was
taken up in water. The product was extracted with dichloromethane and the exiract was

15  dried, filtered and evaporated. The residue was purified by column chromatography
(silica gel; CH2Clp / CH30H 97:3). The eluent of the desired fraction was evaporated
and the residue was dried, yielding 38 g (33.9 %) of ethyl 4-[[1-(2-phenylethyl)-1H-
imidazol-2-yl]carbonyl]-1-piperidinecarboxylate (interm. 1).

, In a similar manner there was also prepared :

20 ethyl 4-[[1-[2-(2-chlorophenyl)ethyl}-1H-imidazol-2-yljcarbonyl]-1-piperidine-
carboxylate (interm. 37).

b) A mixture of 9 g of intermediate (1) and 50 m! of hydrobromic acid 48% was stirred
for 5 hours at 80°C. The reaction mixture was evaporated and the residue was boiled in
2-propanol. After cooling, the precipitate was filtered off and dried, yielding 10.85 g

25 (97.5%) of [1-(2-phenylethyl)-1H-imidazol-2-yl} (4-piperidinyl)methanone dihydro-
bromide; mp. 275.3 °C (interm. 2).

In a similar manner there was also prepared :
[1-[2-(2-methylphenyl)ethyl}- 1H-imidazol-2-yl}(4-piperidinyl)methanone
dihydrobromide hcmihydraté; mp. 231.7°C (interm. 38).

30 c¢) A mixture of 55 g of intermediate (2),-70 ml of formaldehyde and 70 ml of formic
acid was stirred for S hours at reflux temperature. After cooling, the reaction mixture
was diluted with water and basified with NaOH(aq.). The product was extracted with
dichloromethane and the extract was dried, filtered and evaporated. The residue was
purified by column chromatography (silica gel; CH2Cla / CH30H 90:10). The eluent of

35 the desired fraction was evziporated and the residue was dried, yielding 30 g (82.0%) of
(1-methyl-4-piperidiny!) {1-(2-phenylethyl)- 1H-imidazol-2-ylJmethanone (interm. 3).

In a similar manner there were also prepared :
This Sheet llliiﬁBﬁ[In‘ll:ilaced




The conpounds of forrmula (I) wherein L is a radlcal of formula
-Alk-Y-Het[err], said conpounds being represented BWESM&HE& BednlRebceq CAN
prepared by alkylatlng a conmpound of formula (I-k)

formula (XI1). [err] Al ternatively, the conpound r I

al so be prepared by reacting a conmpound e34-f or mul a (

of formula (XIIl). 5 [err] The above al' kyl ati on
reactions may conveniently be conducted in a reaction-inert solvent, e.g.

met hyl benzenpl,—[ﬂ(mﬁﬁmbltﬁﬂm)ahyl] IH-MIGWDﬁ] a- ;Iﬁ%byh-pﬂ:endﬂiyh)nmnonc -
1, 4- di oxane, %maisygrd)f uran, N, N-di nethylformam de, N, N-di net hyl acet am de,

) can
reagent

[l -[2-(2-chlorophenybethyl)-1H-imidazol-2-yl] (1- methyl 4-p1pendmyl)m€lhan0ﬂc
(interm. 39).

Example 2
A mixture of 70.6 g of intermediate (2) and 700 ml of methanol was hydrogenated at

normal pressure and at room temperature in the presence of 2 g of platinum-on-charcoal
catalyst 5%. After the calculated amount of hydrogen was taken up, the catalyst was

10 filtered off and the filtrate was evaporated. The residue was crystallized from acetonitrile.
The product was filtered off and dried, yielding 54 g (75.7 %) of o-[1-(2-phenylethyl)-
1H-imidazol-2-yl]-4-piperidinemethanol; mp. 144.6 °C (interm. 5).

Example 3
15 a) A mixture of 28.9 g of 2-(4-methylphenyl)ethanol methanesulfonate, 18.6 g of

1H-imidazole, 22.7 g of potassium carbonate and 600 m! of tetrahydrofuran was stirred
for 18 hours at reflux temperature. After cooling, the reaction mixture was evaporated
and the residue was taken up in water and extracted with 4-methyl-2-pentanone. The
extract was dried, filtered and evaporated and the residue was destilled (13.3 Pa; 120

20 °C), yielding 20.1 g (83.0%) of 1-|2-(4-methylphenyl)ethyl]-1H-imidazole (interm. 6).

In a similar manner there were also prepared :
1-[2-(3-methylphenyl)ethyl]-1H-imidazole; bp. 120°C at 13.3 Pa (interm. 7),
1-[2-(4-bromophenyl)ethyl}-1H-imidazole (interm. 8), and
1-[2-(3-chlorophenyl)ethyl]- 1H-imidazole; bp. 134°C at 13.3 Pa (interm. 9).

25 'b) A mixture of 67 g of 1-(2-chloroethyl)-3-methoxybenzene, 53.1 g of 1H-imidazole,
99 g of sodium carbonate, 500 ml of 4-methyl-2-pentanone and a few crystals of
potassium iodide was stirred for 48 hours at reflux temperature. After cooling, the
reaction mixture was diluted with water and extracted with 4-methyl-2-pentanone. The

: extract was dried, filtered and evaporatcd and the residue was destilled (13.3 Pa;

30 160 °C), yielding 49.5 g (62.8%) of 1-|2=(3-methoxyphenyl)ethyl]-1H-imidazole

(interm. 10).

Example 4
a) To a stirred amount of 250 ml of N,N-dimethylformamide under nitrogen, there were

35 added portionwise 6 g of a'dispcrsion of sodium hydride in mineral oil and 82.1 g of
4-methylimidazole and then dropwise 132 g of phenylxirane. The whole was stirred for
50 hours and then diluted with 1000 mi of water. The precipitate was filtered off,



met hanol , et hanol —+=butanel—andthe |ike. The addition of an appropriate
base: e.g. an 10 -kali metal or earth alkaline metal carbonate or

hydr pgen car bonat e, R Sl ."“ ced| N- di et hyl et hanani ne or '

N (1gnet hyl et hyl ) - 2- i d / be used to pick up the acid |iberated
duri:@g the course of i MR I n sone jzgstances the addition of an

| odi:@e salt, preferably an alkall netal iodide, is appropriate. In order to

ce the rate of the reaction the reaction mxture may be heated. 15 The
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5  and 500 ml of methanol was hydrogenated at normal pressure and at room temperature in
the presence of 5 g of palladmm-on-charcoal catalyst 10%. After the calculated amount
of hydrogen was taken up, the catalyst was filtered off and the filtrate was evaporated.
The residue was diluted with water and the whole was basified with NaOH(aq.). The
product was extracted with dichloromethane and the extracted was dried, filtered and

10  evaporated. The residue was co-evaporated with methylbenzene (3x), yielding 52.9 g
(100%) of 5-methyl-1-(2-phenylethyl)-1H-imidazole (interm. 12). :
In a similar manner there was also prepared :
1-[2-(2-methylphenyl)ethyl}- 1H-imidazole (interm. 49).

.15 Example$
a) To acooled mixture (ice-bath) of 10.1 g of intermediate (10), 12 g of N,N-diethyl-

ethanamine and 150 ml of acetonitrile there were added dropwise 21.95 g of ethyl
4-chlorocarbonyl-1-piperidinecarboxylate, keeping the temperature below 20 °C. After
stirring for 2 hours at room temperature and 4 hours at reflux temperature, there were

20 added dropwise 10 ml NaOH. The whole was refluxed for 1/2 hour, cooled and
evaporated. The residue was taken up in water and the product was extracted with
dichloromethane. The extract was dried, filtered and evaporated, yielding 22 g (100%)
of ethyl 4-{{1-[2-(3-methoxyphenyl)ethyl]-1H-imidazol-2-yl]-carbonyl]-1-piperidine-
carboxylate (interm. 13).

25 In a similar manner there were also prepared :
ethyl 4-[[1-[2-(3-chlorophenyl)ethyl]-1H-imidazol-2-yljcarbonyl}-1-piperidine-
carboxylate (interm. 14),
1-acetyl-4-[[1-[2-(4-methylphenyl)ethyl]- 1H-imidazol-2-yl]carbonyl]piperidine
(interm. 15),

30 ethyl 4-[[5-methyl-1-(2-phenylethyl)-1H-imidazol- 2-yl]carbonyl]- -piperidine-
carboxylate (interm. 16),
ethyl 4-[[1- [2—(3-methylphcnyl)ethyl]—lH—xmxdazol—Z—yl]carbonyl] -1-piperidine-
carboxylate (interm. 17),
ethyl 4-[[1-[2-(4-bromophenyl)ethyl}- 1H-imidazol-2-yl]Jcarbonyl}-1-piperidine-

" 35 carboxylate (interm. 18), and

ethyl 4-[[1-[2-(2-methylphenyl)ethyl}-1H-imidazol-2-yl]Jcarbonyl}-1-piperidine-
carboxylate (interm. 40).




am dation reaction procedures. For exanple, the carboxylic acid may be
converted into a 25 reactive derivative, e.g. an anhydride or a carboxylic
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resxdue was taken up in water, basified with NaOH and extracted with dichloromethane
The extract was dried, filtered and evaporated. The residue was purified by column
chromatography (silica gel; CH2Clp / CH30H(NH3) 90: 10). The eluent of the desired
fraction was evaporated, yielding 2.63g (83.9 %) of [1-[2- (3 methoxyphcnyl)czhyl]-
1H-imidazol-2-yl] (4-piperidinyl)methanone (interm. 19).

In a similar manner there were also prepared :
[1-[2-(4-methylphenyl)ethyl]}-1H-imidazol-2-yl] (4-piperidinyl)methanone
dihydrochloride (interm. 20),

[1-[2-(3-chlorophenyl)ethyl]- 1H-imidazol-2-yl] (4-piperidinyl)methanone (interm. 21),
and

[1-[2-(2-methylphenybethyl}-1H-imidazol-2-yl] (4-piperidinyl)methanone dihydro-
bromide; mp. 268.1°C (interm. 41).

¢) A mixture of 130 g of intermediate (16) and 1000 ml of hydrobromic acid 48% was
stirred for 24 hours at 80 °C. The reaction mixture was evaporated and the residue was
recrystallized from 2-propanol. After cooling, the precipitate was filtered off and dried,
yielding 124.2 g (95.6%) of [5-methyl-1-(2-phenylethyl)- 1H-imidazol-2-yl] (4-piperi-
dinyl)methanone dihydrobromide (interm. 22).

In a similar manner there were also prepared :
[1-[2-(3-methylphenyl)ethyl]-1H-imidazol-2-yl] (4-piperidinyl)methanone
dihydrobromide (interm. 23), and

[1-[2-(4-bromophenyl)ethyl]-1H-imidazol-2-yl] (4-p1pcndmyl)mcthanone
dihydrobromide hemihydrate (interm. 24).

Example 6
A mixture of 5.24 g of intermediate (24), 2 g of polyoxymethylene, 3 g of potassium

acetate, 2 ml of a solution of thiophene in methanol 4% and 150 mi of methanol was
hydrogenated at normal préssure and at room temperature in the presence of 2 g of
platinum-on-charcoal catalyst 5%. After the calculated amount of hydrogen was taken
up, the catalyst was filtered off and the filtrate was evaporated. The residue was taken up
in water and the whole was basified with K2CO3, The product was extracted with
dichloromethane and the extract was dried, filtered and evaporated, yielding 3.2 g
(85.0%) of [1-[2-(4-bromophenyl)ethyl]- 1H-imidazol-2-yl] (1-methyl-4-piperidinyl)-
methanone (interm. 25).

. . __.’————————’_’—-—
In a similar manner there were also prepared :
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Example 7
a) A mixture of 3.16 g of 1H-3-benzazepin-2-amine, 4.17 g of 2,2-dimethoxy-

ethanamine and 50 ml of methanol was stirred for 16 hours at reflux temperature. The
reaction mixture was evaporated and the residue was purified by column chromato-
graphy (silica gel; CH2Cla/ CH30H 95:5). The eluent of the desired fraction was
evaporated and the residue was stirred in hexane. The precipitate was filtered off,
yielding 4.9 g ( 100%) of N-(2,2-dimethoxyethyl)-1H-3-benzazepin-2-amine

(interm. 28).

b) A mixture of 4.9 g of intermediate (28), 70 ml of acetic acid and 9 ml of hydrochloric
acid 36% was stirred for 18 hours at 70°C. The reaction mixture was evaporated and the
residue was taken up in water. The whole was basified with NaOH(aq.) and extracted
with dichloromethane. The extract was dried, filtered and evaporated and the residue was
purified by column chromatography (silica gel; CH2Clp / CH30H 95:5). The eluent of
the desired fraction was evaporated and the residue was treated with active charcoal in
1,1'-oxybisethane. The whole was filtered and the filtrate was evaporated. The residue
was triturated in hexane. The product was filtered off and dried, yielding 1.04 g (28.5%)
of 11H-imidazo[2,1-b][3)benzazepine; mp. 85.5 °C (interm. 29).

c) A mixture of 5 g of intermediate (29), 20 g of manganese dioxide and 150 ml of
trichloromethane was stirred for 50 hours at reflux temperature. The whole was filtered
over diatomaceous earth, 20 g of manganese dioxide were added and refluxing was
continued for 48 hours (2x). The reaction mixture was filtered and the filtrate was
evaporated. The residue was purified by column chromatography (silica gel; CH2Cla /
CH30H 95:5). The eluent of the desired fraction was evaporated and the residue was
triturated in 1,1'-oxybisethane and then boiled in acetonitrile. After cooling, the product
was filtered off and dried, yielding 2.61 g(53.2%) of 11H-imidazo-[2,1-b][3]benza-
zepin-11-one; mp. 218.9 °C (interm. 30).

d) A mixture of 10 ml of tetrahydrofuran and 1.24 g of magnesium was stirred under a
nitrogen atmosphere. 1 Crystal of iodine and then dropwise 1.2 g of bromoethane were
added and at reflux tempereature there was added a solution of 6.7 g of 4-chloro-1-
methylpiperidine in 25 ml of tetrahydrofuran. After refluxing for 1 hour, the reaction
mixture was cooled (0 °C). Then there were added 25 ml of tetrahydrofuran and portion-
wise 9.8 parts of intermediate (30), keeping the temperature below 10 °C. The whole



reacted with 3,4-diam nopyridine in a reaction-inert solvent such as an

et hers e.g. tetrahydrofuran, and the resulting thiourea is cyclized by
treatment with an appropriate netal oxide such as nercury(ll)oxide. In
cerfain instances if may be appropriate to 20 supplenent the reaction
mxfure with a small anount of sulfur. Th&8onpound (VIl-e) or the
corfespondi ng i socyanate can al so be enployed to prepare conpounds of
forjrula (I1-m, by reacting (VIl-e) or the correspondi ng -17- isocyanate
with a C err]dsein@aifée] hburd Feons tenshrdiielh r, e.9.
Lot Lahydr of urpan entp d ¥eotRpsed With Méﬂaﬁs.hlehe

roducL ‘E‘v%é ]:xtracted with trichloromethane and the extract was dried, filtered and
evaporated. The residue was purified by column chromatography (silica gel; CHaCly /
CH30H (NH3) 95:5). The eluent o_f the second fraction was evaporated and the residue

5 was crystallized from acetonitrile in 2 fractions, yielding 4.76 parts (32.2%) of
11-(1-methyl- 4-pxpendmyl)—l lH—lrmdazo[Z 1- b][3]benzach1n 11-0l; mp. 155.2°C

(interm. 31).

Example 8

10  Following the procedure of example 10 (c) and (d) 2-phenyl-11H-imidazo[2,1-b][3]
benzazepine-11-one was converted into 11-(1-methyl-4-piperidinyl)-2-phenyl-11H-
imidazo{2,1-b}{3])benzazepin-11-ol; mp. 239.8 °C (interm. 32).

A mixture of 6 g of intermediate (32) and 300 mi of methanol was hydrogenated at

15 normal pressure and at room temperature in the presence of 3 g of palladium-on-charcoal
catalyst 10%. After the calculated amount of hydrogen was taken up, the catalyst was
filtered off and the filtrate was evaporated. The residue was purified by column chroma-
tography (silica gel; CH2Clz / CH30H 95:5 — CH2Cly / CH30H(NH3) 95:5). The
eluent of the desired fraction was evaporated and the residue was crystallized from

20 acetonitrile. The product was filtered off and dried, yielding 3.2 g (53.5%) of
6,11-dihydro-11-(1-methyl-4-piperidinyl)-2-phenyl-SH-imidazo{2,1-b}[3}benzazepin- -
11-ol; mp. 225.3 °C (interm. 33).

Example 9
25 a) To a cooled (0°C) mixture of 46.2 g of 3-fluorobenzenethanol, 40 ml of N,N-diethyl-

ethanamine and 500 ml of dichloromethane, there were added dropwise 41.2 g of
methanesulfonyl chloride, keeping the temperature below 5°C. After stirring for 18 hours
at room temperature, the reaction mixture was diluted with water and extracted with
dichloromethane. The extract was dried, filtered and evaporated, yielding 81 g (100%)
30 of 2-(3-fluorophenyl)ethanol . methanesulfonate (ester) (interm. 34).
b) A mixture of 72 g of intermediate (34), 45.g of 1H-imidazole, 55.5 g of potassium
carbonate and 1000 ml of tetrahydrofuran was stirred over weekend at reflux
temperature. The reaction mixture was filtered over diatomaceous earth and the filrate
was evaporated. The residue was taken up in water and the product was extracted with
35  dichloromethane. The extract was dried, filtered and evaporated. The residue was
purified by column chromatography (silica gel; CH2Cla / CH30H 95:5). The eluent of
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The conpounds of formula (1) wherein Het[err] represer’ihssmmasriladam

represents NH, said conpounds being represented by for
" prepared fromthe conmpounds (VII-b) according to the fo

schene. [err] The compound (VII-b) is reacted with a reagent o
(XV) in a reaction-inert solvent such as.3gn al cohol, e.g. 2- propanol and
the thus obtained internediate (VIl-g) is cyclized by treatnent with an
aci di ¢ aqueous sol ution, such as a hydrochloric acid 15 aqueous sol uti on.

The conpoundge @dsirt@fratich »Oés)e\iﬁfg&%&u% nflue e lea@a/ap&sﬂh&rcsh 2Epngsey, -
oy et Il 95 Reeh sH 0 | UG CC, Sopouncd %xgﬁg“p%sé‘séﬁﬁ e
by the forme) &od eq?b)ed/ﬁ-'lm°¢)qﬁmalré eh3 89 of20meMil- m(f]&hbmylcmyl)BmaﬁHrﬂiﬁe age of
an appropri qb& ol Bf l?c%'ayl fuargrlx gnderg%liuboog)éx la?r}mesp er)c(:tt €re were abdded dropwise 22 ml
5 of butyllithium and after stirring for 15 min. at -40 °C, 9.5 g of intermediate (35) at

-70°C. Stirring at -70 °C was continued for 1 hour and then there were added 9.4 gof

ethyl 1-methyl-4-piperidinecarboxylate. The whole was stirred for 18 hours at room

temperature, decomposed with water and evaporated. The residue was taken up in water

and the product was extracted with dichloromethane. The extract was dried, filtered and

10  evaporated. The residue was purified by column chromatography (silica gel; CH2Clp /

CH30H 95:5 —» CH2Clz/ CH30H 80:20). The eluent of the desired fraction was -

evaporated, yielding 8 g (50.7%) of [1-[2-(3-fluorophenyl)ethy!]}-1H-imidazol-2-yl}

(1-methyl-4-piperidinyl)methanone (interm. 36).

15 Example 10
a) To a stirred and cooled (-70°C) mixture of 18.8 g of N-(1-methylethyl)-2-propan-

amine in 200 ml of tetrahydrofuran (under nitrogen atmosphere) were added portionwise
42 ml of butyllithium 2.5M in hexane. The mixture was brought to -40°C and stirred at
this temperature for 15 minutes. The mixture was cooled again to -70°C and a solution
20 of 17 g of 1-(diethoxymethyl)- 1H-imidazole in tetrahydrofuran was added dropwise at
this temperature. Stirring was continued for 1 hour and a solution of 18.8 g of ethyl
1-methyl-4-piperidinecarboxylate in 200 ml of tetrahydrofuran was added. After
stirring for 1 hour at -70°C and for another hour at room temperature, the mixture was
decomposed with water, acidified with HCl and evaporated. The residue was taken up
25 in water, alkalized with potassium carbonate and extracted with a mixture of dichloro-
methane and methanol. The extract was dried, filtered and evaporated. The residue was
purified on silica (eluent : CHaClo/(CH30H/NH3) 95/5). The pure fractions were
collected and the eluent was evaporated. The residue was crystallized from acetonitrile.
The product was filtered off and dried, yielding : 2.75 g of (1H-imidazol-2-yl)(1-methyl-
30 4-piperidinyl)methanone (12.9%);.mp. 143.6°C (interm. 42).
b) To 200 ml of N,N-dimethylformamide were added portionwise 13.2 g of a sodium
hydride dispersion 50% in mineral oil and then 48.3 g of intermediate (42) under
nitrogen atmosphere while stirring. After stirring for 1.5 hours at room temperature, a
solution of 65 g of 2-fluorobenzeneethanol methanesulfonate (ester) in N,N-dimethyl-
35  ormamide was added dropwise to the reaction mixture. The reaction mixture was stirred
for 18 hours at 60°C, cooled and decomposed with water. The product was extracted
with dichloromethane. The extract was dried, filtered and evaporated. The residue was



as, for exanple, acetic acid - sodiumacetate and the |ike..
enhanee the rate of the reaction, the reaction m xture is" 3
heated up to the reflux tenperature. [err] 5 The thus obtai
(l-q) and (1-r) can be further oxidized to the correspondi
carboxylic acid by reaction with suitablgQreagents such as,
manganese( | V) oxi de, respectively, silver nitrate. 10 The conpounds of
formula (1) wherein Rerr] is halo, said conpounds being represented by
~formul a (1 - saken@plin Reud KA “}_ﬁﬁ 1@&}&?1}%{113%{99whaﬁdqwm&%mﬁ,z%ximﬁu| a
onpounds

(1), wherein R4 is _hydragen, sai eing represented by the
formul a (I - PJOPapg,tfepted with potassium carbonate and extracted again with dichloromethgng.

The extract was dried, filtered and evaporated. The residue was converted into the

(E)-2-butenedioate salt in ethanol. The salt was filtered off and dried, yielding 61.9 g
5 (50.6%) of [l-[2-(2-ﬂuorophenyl)eth)-(l]-lﬂ-imidagol-Z-yl](l-me_thyl-4-

piperidinyl)methanone (E)-2-butenedioate (3:3); mp. 131.7°C (interm. 43).

Example 11 :
22.3 g of methyl 4’-methyl-(1,1’biphenyl)-2-carboxylate were dissolved in 900 ml of

10  tetrachloromethane under a nitrogen flow. Then there were added 17.8 g of 1-bromo-
2,5-pyrrolidinedione and a catalytic amount of dibenzoyl peroxide. After stirring for 2.5
hours at reflux temperature under a nitrogen atmosphere, the reaction mixture was cooled
and filtered. The filtrate was evaporated, yielding > 30 g (100%) of methyl 4’-(bromo-
methyl)[1,1’-biphenyl]-2-carboxylate as a crude residue (interm. 44).

15
Example 12
a) To a freshly prepared sodium methoxide solution, prepared in the usual manner
starting from 23 g of sodium and 350 ml of methanol was added a solution of 68 g of
1H-imidazole in 100 ml of methanol. The solvent was evaporated and the residue was

20  taken up in 320 ml of N,N-dimethylformamide. The solvent was removed again till the
temperature rose to 125°C. After cooling to 30°C, 185 g of (2-bromoethyl)benzene were
added to the residue and the whole was stirred overnight. The reaction mixture was
diluted with 1500 m! of water and 230 ml of benzene. The separated aqueous layer was

_ extracted twice with benzene. The combined organic layers were treated with 750 mi of a

25 hydrochloric acid solution 4 N and than basified. The product was extracted with
benzene. The extract was dried, filtered and evaporated. The oily residue was distilled
in vacuo, yielding 55 g of 1-(2-phenylethyl)-1H-imidazole; bp. 140-145°C at 23.3 Pa
(interm. 45). .

b) A mixture of 34.5 g of intermediate (45) and 200 ml of formaldehyde 37% in water

30 was stirred and refluxed for 48 hours. After evaporation, the residue was taken up in
water and treated with a diluted ammonium hydroxide solution while cooling. The whole
was stirred for 30 minutes and extracted with methylbenzene. The extract was dried,
filtered and evaporated. The residue was purified by column chromatography (eluent :
CH>Cl2/CH30H 95:5). The eluent of the desired fraction was evaporated and the

35 residue was stirred in 2,2’-oxybispropane. The precipitated product was filtered off and
dried in vacuo, yielding 29.9 g (73.8%) of 1-(2-phenylethyl)-1H-imidazole-2-methanol;
mp. 75.4°C (interm. 46).



[
15 Sai d hal ogenation reaction can conveniently be conducted by treating the
startihg materi al vmammd an appropriate solvent such as, for

exangl e, a carboxyll 1 cetic acid, optionally in adm xturewith a
carbgxyl ate salt, e ate. In order to enhance the rate of the
reacg§i on, the reactlon n1xture may be heatgd. 20 The conpounds of fornula
(1) erein Het[err] represents a pyrronI radi cal, said conpounds bei ng
repr gsented by the fornula (1-u), can be prepared by reacting a conpound of

fornfla (VI -4)TesS0mlof ﬁiéag:drchlomﬁ‘dewmd%d (p8Mlohwise 4 g dfintermediate (46). The
reaction mixture was stirred and refluxed for 30 minutes. The reaction mixture was
evaporated and the residue was stirred in 2,2-oxybispropane. The precipitated product
was filtered off and dried, yielding 4.61 g (89.6%) of 2-(chloromethyl)-1-(2-phenyl-

5 ethyl)-1H-imidazole monohydrochlonde mp. 240.2°C (mtcrm 47.

d) A mixture of 19.6 g of intermediate 47 59 g of aluminium chlonde and 25.5 g of
sodium chloride was stirred for 30 minutes at 100°C. After cooling, the reaction mixture
was poured into ice water and treated with sodium hydroxide. The product was extracted
with methylbenzene. The extract was dried, filtered and evaporated, yielding 13.1 g

10 (93.5%) of 6,11-dihydro-5H-imidazo[2,1-b][3]benzazepine (interm. 48).

' B, Preparation of the final comp. ounds
Example 13

A mixture of 2.5 g of intermediate (26) and 10 ml of triflucromethanesulfonic acid was

15  stirred for 72 hours at 110°C under nitrogen. After cooling, the reaction mixture was
poured into ice-water and the whole was basified with NaOH (aq.). The product was
extracted with dichloromethane and the extract was dried, filtered and evaporated. The
residue was purified by column chromatography (silica gel; CH2Clz / CH30H (NH3)
95:5). The eluent of the desired fraction was evaporated and the residue was crystallized

20 from acetonitrile. The product was filtered off and dried, yielding 0.95 g (40.4%) of
8-chloro-6,11-dihydro-11-(1-methyl-4-piperidinylidene)-5H-imidazo[2,1-b}[3]-benzaze-
pine; mp. 186.6°C (comp. 3.10).

Example 14
25 A mixture of 2 g of intermediate (27) and 10 m! of methanesulfonic acid was stirred for

1 hour at 100°C. The reaction mixture was poured into ice-water and the whole was
basified with NaOH (aq.). The product was extracted with dichloromethane and the
extract was dried, filtered and evaporated. The residue was purified by column chroma-
tography (silica gel; CH2Cl2 / CH30H(NH3) 95:5). The eluent of the desired fraction

30 = was evaporated and the residue was converted into the (Z)-2-butenedioate (1:2) salt in
2-propanone. The salt was filtered off and dried, yielding 1 g (30.8%) of 6,11-dihydro-
8-methoxy-11-(1-methyl-4-piperidinylidene)-SH-imidazo[2, 1-b][3]-benzazepine
(Z)-2-butenedioate(1:2); mp. 190.3°C (comp. 3.01).

35 Example 15
A mixture of 8 g of intermediate (36), 24 g of aluminum chloride and 10.3 g of sodium

chloride was stirred at 140°C until the whole was melted. Stirring was continued for
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The eluent of the desired fraction was-evaporated and the residue was triturated in
2,2-oxybispropane and recrystallized from<4-methyl-2-pentanone.-The product was
filtered off and dried, yielding 0.58 g (10.8%) of 8-fluoro-6,11-dihydro-11-(1-methyl-
4-piperidinylidene)-SH-imidazo[2,1-b][3]benzazepine; mp. 152.4°C (comp. 3.15).

Example 16
A mixture of 3.5 g of intermediate (5) and 10 ml of trifluoromethanesulfonic acid was

stirred for 18 hours at 110°C. The reaction mixture was poured into ice-water and the
whole was basified with NaOH (aq.). The product was extracted with dichloromethane
and the extract was washed with water, dried, filtered and evaporated. The residue was
converted into the (E)-2-butenedioate (1:2) salt in ethanol. The salt was recrystallized
from ethanol, yielding 0.8 g (13.3%) of 6,1 l-dihydro-l 1-(4-piperidinyl)-SH-imidazo-
[2,1-b][3]benzazepine (E)-2-butenedioate (1:2); mp. 220.2°C (comp. 5.01).

Example 17
A mixture of 2.2 g of intermediate (33), 10 ml of sulfuric acid and 10 m! of methane-

sulfonic acid was stirred for 2 hours at 70°C. The reaction mixture was poured into ice-
water and the whole was basified with NaOH (aq.). The product was extracted with
dichloromethane and the extract was dried, filtered and evaporated. The residue was
purified by column chromatography (silica gel; CH2Clz / CH30H 95:5 - CHoCly /
CH30H(NH3) 90:10). The eluent of the desired fraction was evaporated and the residue
was crystallized from acetonitrile. The product was filtered off and dried, yielding 0.73 g
(34.2%) of 6,11-dihydro-11-(1-methyl-4-piperidinylidene)-2-phenyl-5H-imidazo-
[2,1-b]{3]benzazepine; mp. 171.5°C (comp. 4.01).

Example 18

A mixture of 14.7 gof intcrrr'led'iatc'('3—l-j and 150 ml of acetic anhydride was stirred for
2 hours at reflux temperature. The reaction mixture was evaporated and the residue was
taken up in water. The whole was basified with NaOH (aq.) and then extracted with
dichloromethane. The extract was dried, filtered and evaporated and the residue was
purified by column chroratography (silica gel; CH2Clz / CH3OH 95:5 — CH2Cla/
CH30OH(NH3) 95:5). The eluent of the first fraction was evaporated and the residue was
taken up in 1,1'-oxybisethane. The whole was filtered and the filtrate was treated with



sol vent.,such as, for exanple, a dipolar aprolic solvent, e.g.
N, N- di net hyl f or mam de, -20- N, N-di net hyl acetam de and the like, in the
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: 5 2,2-oxybispropane-filtrate of the first fraction, and evaporated, yielding an additional
8.2 g (59.1%) of product. Total yield : 9.8 g (70.6%).of 11-(1-methyl-4-piperidinyli-
dene)-11H-imidazo{2,1-b][3]benzazepine; mp. 135.8°C (comp. 6.01).

Example 19
10  To a stirred and refluxing mixture of 7.2 g of compound (3.10), 4.6 g of N.N-diethyl-

ethanamine and 200 ml of methylbenzene there were added dropwise 12.5 g of ethyl
chloroformate. After refluxing for 1 hour and subsequent cooling, the reaction mixture
was diluted with water. The whole was basified with K2CO3 and then extracted with
methylbenzene. The extract was dried, filtered and evaporated and the residue was

15  purified by column chromatography (silica gel; CH2Clp / CH3OH 935:5). The eluent of
the desired fraction was evaporated and the residue was stirred in 1,1-oxybisethane,
The product was filtered off and dried, yielding 6.62 g (77.4%) of ethyl 4-(8-chloro-
5,6-dihydro-11H-imidazo[2,1-b]{3]benzazepin-11-ylidene)-1-piperidine-carboxylate;
mp. 140.3°C (comp. 3.11). '

20
Example 20
a) A mixture of 2.5 g of compound (1.03) and 50 ml of formaldehyde 40% was stirred

for 1 week at reflux temperature. The reaction mixture was evaporated and the residue
was taken up in water. The whole was basified with NH4OH, stirred for 1/2 hour and

25 extracted with dichloromethane. The extract was dried, filtered and evaporated and the
residue was purified by column chromatography (silica gel; CH2Clp / CH30H 95:5).
The eluent of the desired fraction was evaporated and the residue was crystallized from
acetonitrile. The product was filtered off and dried, yielding 0.45 g (16.3%) of ethyl
4-[5,6-dihydro-3-(hydroxymethyl)-11H-imidazo{2,1-b][3]benzazepin-11-ylidene]-1-

30 piperidinecarboxylate; mp. 191.9°C (comp. 4.11).
b) A mixture of 20 g of compound (1.03) and 400 ml of formaldehyde 40% was stirred
for 2 weeks at reflux temper'atu-re. The—;caction mixture was evaporated and the residue
was taken up in water. Afier basifying with NH_A.OH, the product was extracted with
dichloromethane. The extract was dried, filtered and evaporated and the residue was

35 purified by column chromatography (silica gel; CH2Cla / CH30H 95:5 - CH2Cla /

) CH3OH(NH3) 95:5). The eluent of the third fraction was evaporated, yielding 4.1 g

(17.2%) of ethyl 4-[5,6-dihydro-2,3-bis(hydroxymethyl)-11H-imidazo-[2,1-b](3]-
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10 conpounds of formula (1) wherein Het3 is a 2-hydroxycarbonyl- 1
-pyrrolyl radical by the hydrolysis of (I-v) in the presence of an acid or
a Qgse,_or oxidation of (1-w) in the presence of a suitable oxidizing
reagent. The conpounds of fornmula (1) wharein Rerr] is

d err]al kyl oxycar bonyl et henyl, said 15 conpounds being represented by the
formula (l1-y), can be prepared by reacting a conpound of formula (I)
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with a reagent of fornmula e of a base e.g.
pi peridine, pyridine, and the l'i ke. 20 [err] The
conmpounds @xainplerdll a2 (I -y) can be further hydrolyzed into a conpound of
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dichloromethane and the extract was dried, filtered and evaporated. The residue was

purified by column chromatography' (silica gel; CH2Clp / CH30H(NH3) 90:10). The

eluent of the desired fraction was evaporated and the residue was converted into the

10 (E)-2-butenedioate (1:2) salt in ethanol. The salt was filtered off and dried, yielding 3.52
g (18.3%) of 6,11-dihydro-1 l-(4-piperidinylidene)—Sﬂ-imidazo[Z,1-b][3]bcnzachinc
(E)-2-butenedioate (1:2) hemihydrate; mp. 192.5°C (comp. 1.04).

Example 22
15 A mixture of 60 g of compound (6.02) and 500 ml of hydrobromic acid 48% was stirred

for 5 hours at reflux temperature. The reaction mixture was evaporated and the residue
was taken up in water. After basifying with NaOH (aq.), the product was extracted with
dichloromethane. The extract was dried, filtered and evaporated and the residue was
purified by column chromatography (silica gel; CH2Clz / CH30H(NH3) 95:5 —

20 CHClp/CH30H(NH3) 90:10). The eluent of the first fraction was evaporated and the
residue was converted into the dihydrobromide salt in ethanol. The salt was filtered off
and dried, yielding 27.3 g (37.7%) of 11-(4-piperidinylidene)-1 lﬂ-imidazo[Z,l?b]-
[3]benzazepine dihydrobromide hemihydrate; mp. 246.9°C (comp. 6.03).

25 Example 23
A mixture of 6.1 g of compound (3.11) and 100 m! of hydrochloric acid 12N was stirred

for 18 hours at reflux temperature. The reaction mixture was evaporated and the residue
was boiled in 2-propanol. After cooling, the precipitate was filtered off and taken up in
water. The whole was basified with NaOH (aq.) and then extracted with dichloro-

30 methane. The extract was dried, filtered and evaporated and the residue was boiled in
acetonitrile. Aftercooling, the product wis filtered off and dried, yielding 2.9 g (59.0%)
of 8-chloro-6,11-dihydro-11-(4-piperidinylidene)-5H-imidazo[2,1-b]-[3]benzazepine;
mp. 197.1°C (comp. 3.12). :

35 Example24 _
To a stirred and cooled (ice-bath) mixture of 5.6 g of compound (2.12), 50 ml of

dichloromethane and 2.5 g of N,N-diethylethanamine there was added dropwise a
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-21 - conpounthihed: A BAL iaée%i) with a reagent of formula (XIX) in the

presence of be ' nmoni um hydroxide in a reaction-inert sol vent
e. g, tetrahydrﬁﬂﬂl}Hmﬂ The conpounds of fornmula (I-aa) can be
further hydrol npound of fdSpula (1) wherein R3 is

hydr oxycar bonyl met hyl, in the presence of an acid or a base. The conpounds

(sz fOI’][TU| a (1) may further b;a converted into each other fol : ow ng art- 10
Y B i
: . was diluted with water
and extracted with dichloromethane. The extract was dried, filtered and evaporated. The
residue was purified by column chromatography (silica gel; CH,Cly / CH30H 95:5).
5  The eluent of the desired fraction was evaporated and the residue was stirred in
1,1'-oxybisethane. The product was filiered off and dried, yielding 2.85 g (40.5%) of
ethyl 4-(5,6-dihydro-9-methyl-11H-imidazo[2,1-b]{3]benzazepin-11-ylidene)-1-

~ piperidinecarboxylate; mp. 156.5°C (comp. 2.13).

10 Example 25
A mixture of 1.79 g of 3-(2-chloroethyl)-2-oxazolidinone, 2.65 g of compound (1.04),

1.3 g of sodium carbonate, 150 ml of 4-methyl-2-pentanone and 1 g of potassium iodide
was stirred for 18 hours at reflux temperature. After cooling, the reaction mixture was
diluted with water. The aqueous layer was separated and extracted with dichloro-

15 methane. The combined organic layers were dried, filtered and evaporated. The residue
was purified by column chromatography (silica gel; CH2Clp / CH30H(NH3) 95:5). The
eluent of the desired fraction was evaporated and the residue was converted into the
(E)-2-butenedioate (2:3) salt in ethanol. The salt was filtered off and dried, yielding 3.4
g (61.5%) of 3-[2-[4-[5,6-dihydro-1 1H-imidazo{2,1-b] [3]benzazepin-11-ylidene)-1-

20 piperidinyl]ethyl]-2-oxazolidinone (E)-2-butenedioate (2:3); mp. 188.8°C (comp. 1.20).

Example 26 ' .
A mixture of 2.3 g of 6-(2-chloroethyl)-7-methylthiazolo[3,2-a]pyrimidin-5-one, 2.65 g

of compound (1.04), 1.3 g of sodium carbonate and 100 ml of 4-methyl-2-pentanone

25 " was stirred for 24 hours at reflux temperature. After cooling, the reaction mixture was
diluted with water. The product was extracted with 4-methyl-2-pentanone and the extract
was dried, filtered and evaporated. The residue was purified by column chromatography
(silica gel; CH2Cla / CH30H(NH3) 95:5). The eluent of the desired fraction was
evaporated and the residue was crystallized from 2-propanone. The product was filtered

30 - off and dried, yielding 1.89 g (41.3%) of 6-[2-[4-(5,6-dihydro-11H-imidazo[2,1-b]-
[3]benzazepin-11-ylidene)- 1-piperidinyl[ethyl]-7-methyl-5H-thiazolo[3,2-a]pyrimidin-5-
one; mp. 181.8°C (comp. 1.13). :

Example 27
35 A mixture of 0.83 g of chloroacetonitrile, 2.65 g of compound (1.04), 1.1 g of

N,N-diethylethanamine and 80 ml of N,N-dimethylacetamide was stirred for 18 hours at
room temperature. The reaction mixture was poured into water and the product was



car bonyl noi ety can be hydrolyzed into a cbrrpound of formula (1) wherein L
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Example 28

A mixture of 1.0 g of 3-chloro-2-mcthy1—]-p—robenc; 2.6 g of con';pc;und (1.04), 1.6 g of
sodium carbonate and 50 ml of N,N-dimethylacetamide was stirred for 20 hours at 50°C.
After cooling, there were added 100 ml of ethyl acetate. The whole was washed with
water (3x), dried, filtered and evaporated. The residue was purified by column
chromatography (silica gel; CH2Cla / CH30H 95:5). The eluent of the desired fraction
was evaporated and the residue was converted into the (E)-2-butene-dioate (2:3) saltin
2-propanol. The salt was filtered off and dried, yielding 2.8 g (56.7%) of 6,11-dihydro-
11-[1-(2-methyl-2-propenyl)-4-piperidinylidene]-5H-imidazo[2,1-b] [3]benzazepine
(E)-2-butenedioate (2:3); mp. 179.5°C (comp.1.08).

Example 29
A mixture of 1.57 g of 4-chloro-2-methyl-2-butene (dissolved in N,N-dimethyl-

formamide), 2.65 g of compound (1.04), 1.1 g of sodium carbonate, 0.01 g of
potassium iodide and 100 ml of N,N-dimethylacetamide was stirred for 18 hours at
room temperature. The reaction mixture was poured into water and the product was

" extracted with dichloromethane. The extract was dried, filtered and evaporated. The

25

30

35

residue was purified twice by column chromatography (silica gel; CH2Clz / CH30H/
CH30H(NH3) 90:10:1; HPLC; Lichroprep RP18; CH3COONH; in H20 0.5% /
CH30H / CH3CN 40:55:5). The eluent of the desired fraction was evaporated and the
residue was crystallized from 2,2'-oxybispropane. The product was filtered off and
dried, yielding 0.25 g (7.5%) of 6,11-dihydro-11-| 1-(3-methyl-2-butenyl)-4-
pipcridinylidcne]-5ﬂ-imidazo[2,1-b][3]bcnzachi_nc; mp. 127.2°C (comp. 1.09).

Example 30
A mixture of 19 g of compound (2.03), 6 g of chloroacetonitrile, 8 g of N.N-diethyl-

ethanamine and 100 ml of N,N-dimethylformamide was stirred for 18 hours at room
temperature. The reaction mixture was cvapora'tcd and the residue was taken up in water.
The product was extracted with dichloromethane and the extract was dried, filtered and
evaporated. The residue was purified by column chromatography (silica gel; CH2Cla /
CH30H 95:5). The eluent of the desired fraction was evaporated and the residue was
crystallized from acetonitrile. The product was filered off and dried, yielding 4.15 g

Tl




wherein each o 1a9@s I ndependently represents an optional bond,

-22- RIerr].,' err] and Rlerr] are as defined under formnula
(1); and Qis ( phenyl ) oxycarbonyl, C[err]al kyl carbonyl or
C[ érr]al kyl sub aI 0, cyano.4am no, isothiocyanato,

(4-am no- 3- pyri di nyI )am not h| ocar bonyl - am no,
(CHerr]OJ[err]CHCH err]-NH C( NCH[err]) NH or net hyl sul f onyl oxy;

provi ded t hag952 p)&f,ﬁi@_h%-(ﬁ&é y&‘;% B Piddb i-’i-lxggqﬂ%g %Pm 11- yhdcnc)-l-

, 2-b]-[ 3] benz zep| ne- |ne | articul arl’y
i nteresti ng BHED ﬁ%ﬁfktqmmmmmll% 6‘«13(90@8(13&0% wherein Q represents
(derr]al kyl or phenyl)oxycarbonyl, (err]al kyl carbonyl or ([err]alkyl
substituted ﬁnxam e 31

5 To a stirred mixture of 2.83 g of compound (2.03), 2.12 g of sodium carbonate, 50 ml
of N,N-dimethylformamide and 1 g of potassium iodide there were added dropwise 25.4
g of 4-chloro-2-methyl-2-butene (dissolved in N,N-dimethyl-formamide). Stirring at
room temperature was continued for 50 hours. The reaction mixture was diluted with
water and extracted with 4-methyl-2-pentanone. The extract was dried, filtered and
10  evaporated and the residue was purified by column chromatography (silica gel; CH2Clp /
CH30H(NH3) 95:5). The eluent of the desired fraction was evaporated and the residue
- was converted into the (Z)-2-butenedioate (1:2) salt in 2-propanone. The salt was filtered
off and dried, yielding 2.65 g (45.4%) of 9-fluoro-6,11-dihydro-11-[1-(3-methyl-2-
butenyl)-4-piperidinylidene]-5H-imidazo-[2,1-b][3]benzazepine (Z)-2-butenedioate
15 (1:2); mp. 203.4°C (comp. 2.04).

Example 32
A mixture of 1.5 g of 3-bromo-1-propene, 2.65 g of compound (1.04), 1.0 g of sodium

hydrogen carbonate and 100 ml of ethanol was stirred for 5 hours at reflux temperature.

20  The reaction mixture was evaporated and the residue was taken up in water. The product
was extracted with 4-methyl-2-pentanone and the extract was dried, filtered and
evaporated. The residue was purified by column chromatography (silica gel; CH2Clp /
CH30H / CH30H(NH3) 90:10:0 — 90:10:1). The eluent of the desired fraction was
evaporated and the residue was converted into the (Z)-2-butene-dioate (1:2) salt in

25  2-propanone. The salt was filtered off and dried for 2 hours in vacuo at 100°C, yielding
1.1 g (20.5%) of 6,11-dihydro-11-[ 1-(2-propenyl)-4-piperidinylidene}-5H-imidazo-
[2,1-b])[3]benzazepine (Z)-2-butenedioate (1:2); mp. 160.8°C (comp. 1.07).

Example 33
30 A mixture of 2.7 g of compound (3.04), 1 g of polyoxymethylene, 2 ml of a solution of

thiophene in methanol 4% and 150 mI'of methanol was hydrogenated at normal pressure
and 50°C in the presence of 1 g of palladium-on-charcoal catalyst 10%. After the
calculated amount of hydrogen was taken up, the catalyst was filtered off and the filtrate
was evaporated. The residue was purified by column chromatography (silica gel;

35 CH,Clz / CH30H(NH3) 95:5). The eluent of the desired fraction was evaporated and
the residue was converted into the (E)-2-butenedioate (1:2) salt in 2-propanol. The salt
was filtered off and dried, yielding 3.1 g (59.0%) of 6,11-dihydro-8-methyl-11-



10 cyano or anmino, the pharmaceutically acceptable acid agdid i salts
thereof and the stereochenically isomeric forns thereof. | ed
par agr aphs there are described several nethods of preparingj

maferials enployed in the foregoi ng preparations. 15 The i

formula (11) can be prepared fromthe correspondi ng ketones of fornula
(I'11) by reduction. 20 [err] Said reduction can

conveni ently,,be ngduct ed. by . reacting the starting keto ] i th
odr ogen | n A Taef PR BetinoHacner SHigvdnrrel-Ralbanganane (E) g okbediond
et hanol ; an (A&)pmpe2bl.0AC ¢dontp. 305Y; an ester, e.g. ethyl acetate; in the

presence of a hydrogenation catalyst, e.g. palladi umon-charcoal,
pl ati num on-charcoal, Raney N ckel. 25 In order to enhance the rate of

t he reacti orExample 3%action ni xture may be heated and, if
5 A mixture of 2.7 g of compound (5.01), 2 g of polyoxymethylene, 2 ml of a solution of

thiophene in methanol 4% and 150 ml of methanol was hydrogenated at normal pressure
and room temperature in the presence of 2 g of platinum-on-charcoal catalyst 5%. After
the calculated amount of hydrogen was taken up, the catalyst was filtered off and the
filtrate was evaporated. The residue was partitioned between dichloromethane and

10 NH4OH. The aqueous layer was separated and re-extracted with dichloromethane. The
combined organic layers were dried, filtered and evaporated. The residue was crystallized
from a mixture of 2,2'-oxybispropane and acetonitrile (2x). The product was filtered off
and dried, yielding 0.76 g (26.2%) of 6,11-dihydro-11-(1-methyl-4-piperidinyl)-5H-
imidazo{2,1-b][3]benzazepine hemihydrate; mp. 117.8°C (comp. 5.02).

15

Example 35
A mixture of 2.65 g of compound (1.04), 20 ml of acetic acid and 15 ml of 2-propanone

was stirred for 2 hours at room temperature under nitrogen. There were added portion-
wise 1.5 g of sodium tetrahydroborate and stirring was continued for 18 hours. The
20 reaction mixture was diluted with water and basified with NaOH 15%. The product was
extracted with dichloromethane and the extract was dried, filtered and evaporated. The
residue was purified by column chromatography (silica gel; CHaCly / CH30H/
CH30H(NH3) 90:10:1). The eluent of the desired fraction was evaporated and the
residue was converted into the (Z)-2-butenedioate (1:2) salt in 2-propanone. The salt was
25 filtered off and dried, yielding 2.5 g (46.3%) of 6,11-dihydro-11-[1-(1-methylethyl)-4-
piperidinylidene]-5H-imidazo[2,1-b][3]benzazepine (Z)-2-butenedioate (1:2);
mp. 183.6°C (comp. 1.06).

Example 36
30 A mixuure of 4 g of compound (4.03), 2 ml of acetic acid, 3 g of sodium acetate and

20 ml of formaldehyde 37% was stirred for 50 hours at reflux temperature. The reaction
mixture was evaporated and the residue was taken up in water. The whole was basified
with NaOH (aq.) and extracted with a mixture of dichloromethane and methanol. The
extract was dried, filtered and evaporated and the residue was purified by column

35 chromatography (silica gel; CH2Cly / CH30H 95:5 — CH,Cla/ CH3OH(NH3) 90:10).
The eluent of the desired fraction was evaporated and the residue was crystallized from a
mixture of acetonitrile and 2,2-oxybispropane. The product was filtered off and dried,



desired, the pressure of the hydrogen gas-fray be raised. Altematively, the
al cohols of fornmula (11) can al so be prepared by reducing the ketones (I11)
wi th a reduci ng agent such as, for exanple, lithiumalum num hydride, 30
sQdi um bor ohydri de, sodi um cyanoborohydride and the like in a suitable
sol vent such as, for exanple, an ether, 'é.9g. 1, 1' - oxybi set hane, _
- tetrahydrofuran and the |like; an alcohol, e.g. methanol, ethanol and. the
like. The ketones of formula (IFl) can be prepared .bY'..the"ggdi_tion of a
~_conpound of yBBIing BAra{%2%X0f) 6,1 b dihydemgendthylf 1 I-O-mathyl-¢piperidimdidene)ridl-
* reaction cofifidhisIn3-slenstiRed;hesei nhef are f Qe Paspti on of the -
conpounds - of .forﬂu] aaﬁ]- g) ?r 5&??&%&@?@8’0‘5%&?66% E]':igr | a ?I -C). -
Example 37
5 A mixture of :1.6 gof (.2-pyridinyl)_etliene, 27gof c_-:_pmp,oun_q‘ (5.01) and 100 ml of
1-butanol was stirred for 18 hours at reflux Temperature. The reaction mixture was
evaporated and the residue was purified by column chromatography (silica gel; CH2Clz /
CH3OH / CH30H:NH;3 90:10:1). The eluent of the desired fraction was evaporated
and the residue was crystallized from acetonitrile. The product was filtered off and
10  dried, y-';elding 1.7 g (45.6%) of 6,11-dihydro-11-[1-[2-(2-pyridinyl)ethyl}-4-
pipcridinyl]-Sﬂ-imifjgzo-[Z,1-_b][3Jbenzazepine; mp. 170.3°C (comp. 5.04).

»

Example 38
Through a stirred mixture of 32 g of compound (1.04) and 300 m! of methanol was

15  bubbled gaseous oxirane for 1 hour at room temperature. After stirring for 3 hours at
" room temperature, the mixture was purified by column chromatography (silica gel;
CH2C12 / CH30H / CH30H:NH;3 90:10:0 — 90:10:5). The eluent of the desired
fraction was evaporated and the residue was converted into the (Z)-2-butenedioate salt in
. acetonitrile. The salt was filtered off and dried, yielding 15 g (23.1%) of
20 4-(5,6-dihydro-11H-imidazo{2,1-b]{3]benzazepin-11-ylidene)- l-piperidincethanoi
(Z)-2-butenedioate(1:2); mp. 145.7°C (comp. 1.30).

.Example 39
A solution of 9.6 g of compound (4.08) in 300 m! of methanol/NH3 was hydrogenated

25 in the presence of 3 g of Raney Nickel catalyst. After complete reaction, the catalyst was
filtered off and the filtrate was evaporated, yielding 12.5 g (100%) of 4-(5,6-dihydro-3-
. methyl-11H-imidazo[2,1-b}[3]benzazepin-11-ylidene)- 1-piperidineethanamine
(comp. 4.09).

30 Example 40 o -
0.57 g of lithium aluminum hydride were added portionwise to 100 ml of tetrahydro-

furan under nitrogen. A solution of 2.3 g of compound (1.26) in tetrahydrofuran was
added dropwise and the reaction mixture was stirred for 3 hours at reflux temperature.
The mixture was decomposed with 2 ml of water, 2 ml of a sodium hydroxide solution

35 15%. After filration over diatomaceous earth, the filtrate was evaporated, yielding 2.3 g
(97.5%) of 4-(5,6-dihydro-11H-imidazo[2,1-b][3]benzuazepin-11-yl)-1-

piperidineethanamine (comp. 5.07). :
is Sheet Has Been Reﬂlaoed
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-23- [err] The ketones of fornul a (I'11) wherein the dotted line is not an
optioral bond can be prepared by N-al kylating an internediate of fornula
(XX) with a reagent of fornula 5 (XXI'l) wherein Wrepresents a reactive

| eavi ng group as defined hereinbefore. [eff] Said N-alkylati.on reaction can
conveni ently be conducted follow ng the procedures 10 enpl oyed in preparing
the conmpounds of fornmula (I-e) fromthe conpounds of fornula (I-c).

Further, the ketones of fornula (I11) wherein the dotted |line'is not an
optFpnaI bond may al so be prepared by reductive N-al kylation of the .
conpounds of Examipleidh (XX) 15 under the reaction conditions described for

| ]E g(raijlr :p?lr at%\ 3Blutk %ntoPg I'g &%llgosimg ( 1f38) nmk %J 81metﬂylace?anr%15e Was gﬂ?e%”d}gpswﬁi
to a mixture of 0.7 g of a sodium hydride dispersion 50% and 200 ml of N,N-dimethyl-
- 5 acetamide under nitrogen and at roorh temperature,. After stirring for 1 hour, 1.1 g of
s 2-chloropynm1dme were added and the whole was stirred for 16 hours at room
temperature. The reaction mixture was decomposed with water and the product was
extracted with dichloromethane. The extract was dried, filtered and evaporated. The
~ residue was purified by column chromatography (silica gel; CH2Cl / CH30H 90:10).
10  The eluent of the desired fraction was evaporated and the residue was converted into the
(Z)-2-butenedioate salt in 2-propanone. The salt was filtered off and dried, yielding 1.4
g (22.6%) of 6,11-dihydro-11-{1-[2- (7-pynm1dmyloxy)ethyl] 4—plpcndmy11dene] -5H-.
imidazo[2,1-b][3]benzazepine (Z)-2-butenedioate(1:2); mp. 172.6°C (comp. 1.31).

15 Example 42 _
A mixture of 3.3 g of 2-chloropyrimidine, 3.2 g of compound (4.09), 1.26 g of sodium

hydrogen carbonate and 200 ml of ethanol was stirred for 18 hours at reflux temperature.
The reaction mixture was evaporated and the residue was taken up in water. The product
was extracted with dichloromethane. The extract was dried, filtered and evaporated.

20  The residue was purified by column chromatography (silica gel; CH2Clp / CH30H 95:5
— 90:10). The eluent of the desired fraction was evaporated and the residue was
crystallized from acetonitrile. The product was filtered off and dried, yielding 2.56 g
(63.9%) of N-[2-[4-(5,6-dihydro-3-methyl- 1 1H-imidazo[2,1-b][3]benzazepin-11-
ylidene)-1-piperidinyl]ethyl}-2-pyrimidinamine; mp. 171.3°C (comp. 4.10).

25 '

Example 43
A mixture of 2.0 g of 5-bromo-1,3,4-thiadiazole-2-amine, 3.42 g of compound (1.27),

1.2 g of sodium carbonate, (.01 g of potassium iodide and 200 ml of N,N-dimethyl-
acetamide was stirred for 4 hours at 120°C. The reaction mixture was evaporated and

30 theresidue was stirred in dichloromethane. The organic layer was dried, filtered and
evaporated. ‘The residue was purified by column chromatography (silica gel; CH2CI2/
CH30H / CH30H:NH3 90:10:1 — 90:7:3). The eluent of the desired fraction was
evaporated and the residue was crystallized from a mixture of acetonitrile and ethanol.
The product was filtered off and dried, yielding 1.62 g (36.2%) of N2-[2-[4-(5,6-

35  dihydro-11H-imidazo[2,1-b][3]benzazepin-11-ylidene)- 1-piperidinyl]ethyl}-1,3,4-
thiadiazole-2,5-diamine; mp. 251.4°C (comp. 1.33).

Sheet Has Been Reﬂ]aced

HII!III TEA




The internedi ates of formula (XX)are conveniently prepared froman ester of

fornul a (XXI'1'l') by reaction with a protected im dazole derlvatlve of
formula (XXIV) by 20 reaction with a strong base such as, ses;[,@émgseﬁeenRTlaced

metthyl lithium butyl lithium sodium afilde,- a dial kyl I|th| u
diisopropyl lithiumamde, or a m xture thereof, in a reacti omﬂ ml ﬂlli II
solvent, e.g. 'tetrahydrOfuran hexane, "rret hyl benzene and t he

mxture thereof -24- [err]-In (XXLV) P represents .a protectlve group

such as, exanp| e, di (C[err]al koxy)- methyl, (err]al koxyrret hyl ,
benzenesul I met hyl si |yl et hoxynmet hyl, N, N-di al kyl -

Toa snrred mixture of 1.1 g of 3-furancarboxylic acid, 1.9 g of N,N-diethylethanamine
and 200 m! of dichloromethane were added portionwise 2.4 g of 2-chloro-1-methyl-
5  pyridinium iodide. After stirring for 1 hour at room temperature, a solution of 2.9 parts
o of compound (1. 27) 1h dxchloromethanc was addcd dropwxsc Upon.compleuon, the = -

reaction mixture was stirred for 18 hours at room temperature. The reaction mixture was
basified with K2CO3(aq.) and extracted with dichloromethane. The extract was dried,

_ filtered and cvaporaied. The residue was purified by column chromatography (silica gel;

lQ CH2Cl2 / CH30H 94:6 — 90:10): The eluent of the desired fraction was evaporated

’ and the residue was converted into the (Z)-2-butenedioate salt in 2-propanone. The salt _.

was filtered off and dried, yielding 1.88 g (31.5%) of N-[2-[4-(5,6-dihydro-11H-

imidazo[2,1-b][3]benzazepin-11 :ylidene)- 1-piperidinyl]-ethyl]-3-furancarboxamide

(Z)-2-butenedioate(1:2); mp. 202.9°C (comp. 1.35). |

15

Example 45
A mixture of 0.6 g of isocyanatomethane, 3.1 g of compound (1.27) and 100 ml of

tetrahydrofuran was stirred for 18 hours at room temperature. The reaction mixture was
evaporated and the residue was crystallized from acetonitrile. The precipitated product
20  was filtered off and dried, yielding 2.0 g (54 7%) of N-[2-[4-(5,6-dihydro-11H-
. imidazo[2,1-b][3]benzazepin-11-ylidene)- l-plperldmyl] ethyl]-N'-methylurea;
mp. 178.1°C (comp. 1.36).

Example 46
25 a) Toa stirred and cooled (-10°C) mixture of 18 g of carbon disulfide, 7.22 g of

N,N'-methanetetraylbis[cyclohexanamine} and 150 ml of tetrahydrofuran was added
dropwise a solution of 10.8 g of compound (1.27) in tetrahydrofuran. After stirring for
1 hour at room temperature, the reaction mixture was evaporated, yielding 12 g (97.5%)
of 6,11-dihydro-11-[1-(2-isothiocyanatoethyl)-4-piperidinylidene]-SH-imidazo(2,1-b]-
30 [3]benzazepine (comp. 1.37).
~ b) A mixture of 2.7 g of 3,4-pyridinediaffine, 8.8 g of compound (1.37) and 150 ml of
tetrahydrofuran was stirred for 18 hours at reflux temperature, yielding 11.5 g (100%)
of N-(4-amino-3-pyridinyl)-N’-[2-[4-(5,6-dihydro- 1 1H-imidazo[2,1-b}[3]benzazepin-
11-ylidene)-1-piperidinyl]ethyl]thiourea (comp. 1.38).
35 . c) A mixture of 11.5 g of compound (1.38), 7.6 g of mercury(Il)oxide, 0.01 g of sulfur
and 150 ml of tetrahydrofuran was refluxed for 5 hours. The reaction mixture was
filtered while hot over diatomaceous earth and the filtrate was evaporated. The residue



5 am ngnet hyl which can be rermved by acid hydrolysis. The reaction of

(XXl II) and ( XX Phis 4dedy conducted at | ow tenperatures. For
exanpl'e, the reag be added at a tenperature between about
-80C to about -40 trong basgs_Subsequently, the ester (XXIII)

I s added and the reactlon mxture is allowed to warmup gently to room
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Example 47
1 g of gaseous methanamine was bubbled through 100 ml of tetrahydrofuran. A

10 solution of 3.5 g of compound (1.37) in tetrahydrofuran was added and the reaction
mixture was stirred for 2 hours at room temperature. After evaporation, the residue was
purified by column chromatography (silica gel; CH2Cly / CH30H / CH30H:NH3
90:10:0 — 90:10:1). The eluent of the desired fraction was evaporated and the residue
was crystallized from 2,2"-oxybispropane. The crystallized product was filtered off and

15  dried, yielding 0.9 g (23.0%) of _N_-[2-[4-(5,6-dibydro-l 1H-imidazo[2,1-b][3]benza-
zepin-1 l-ylidene)-l-piperidinyl]cthyl]-N-mcthylthiourea hemihydrate; mp. 155.2°C
(comp. 1.40).

Example 48
20  a) A mixture of 7.6 g of compound (1.30) and 100 ml of thiony! chloride was stirred

for 2 hours at reflux temperature. The reaction mixture was evaporated and the residue
was stirred in methylbenzene (2x). The obtained residue was dissolved in water and
treated with sodium carbonate. The product was extracted with dichloromethane. The
extract was dried, filtered and evaporated. The residue was purified by column chroma-

25 - tography (silica gel; CH2Cla / CH30H 95:5). The eluent of the desired fraction was
evaporated and the residue was converted into the (Z)-2-butenedioate salt in
2-propanone. The salt was filtered off and dried, yielding 0.7 g (5%) of
11-{1-(2-chloroethyl)-4-piperidinylidene]-6,1 1-dihydro-5H-imidazo[2,1-b][3}-
benzazepine (Z)-2-butenedioate(1:2); mp. 169.9°C (comp. 1.41).

30 b) A mixture of 2.8 g of 1-methyl-1H-imidazol-2-thiol, 6.5 g of compound (1.41),
8.3 g of potassium carbonate and 200 ml of 2-propanone was stirred for 18 hours at
reflux temperature. The reaction mixture was evaporated, the residue was taken up in
dichloromethane, washed with water, dried, filtered and evaporated. The residue was
purified by column chromatography (silica gel; CH2Cl2 / CH30H 90:10). The eluent of

35  the desired fraction was evaporated and the residue was taken up in methylbenzene and
treated with activated charcoal. The whole was filtered while hot, the filtrate was
allowed to cool and was then evaporated. The residue was converted into the cyclo-



—_—
20 fornmula (1-c) fromthe conpounds of forrmula (I-b). [err] ﬂnsSh%éHaJ rr

The internediates of fornmula (I11-a) can be prepared by reacti eplaced
halide of formula (XXV) with an inmdazole derivative of fornul Eﬂﬂm ﬂl"’
[err] Said reaction is conveniently condugged by stirring and

reactants in the presence of a base such as, for exarrpl e, an amne, e.g.

N, N-di et hyl et hanani ne,
hexanesulfamate salt in 2-propanone and ethanol. Thesalt was filtered off and dried,
yielding 1.6 g (10.5%) of 6,11-dihydro-11-[1-[2-[(1-methyl-1H-imidazol-2-yl)thio)-
ethyl]-4-piperidinylidene]-5SH-imidazo[2,1- b][3]benzazepme cyclohexanesulfamate
(1:2); mp. 265.4°C (decomp.) (comp 1.42).

Exampled9 o .
a) A mixture of 9.6 g of methyl N-(2, 2'—d1mcthoxyethyl)-N'-methylcarbammndo-

thioate hydroiodide, 9.3 g of compound (1.27) and 200 m! of 2-propanol was stirred
for 18 hours at reflux temperature. The reaction mixture was evaporated, yielding 17.4
10 g (100%) of N-[2-{4-(5;6-dihydro-11H-imidazo[2,1-b)-[3]benzazepin-11-ylidene)-1-
piperidinyl]ethyl]-N’-(2,2- dxmethoxyethyl) -N’’-methylguanidine monohydroiodide
(comp. 1.43).
b) A mixture 0of 9.3 g of compound (1.43) and 200 ml of a hydrochloric acid solution
was stirred for 18 hours at room temperature. The whole was treated with potassium
15 carbonate and the product was extracted with dichloromethane. The extract was dried,
_ﬁltered and evaporated. The residue was purified by column chromatography HPL.C
(silica gel; CHCIl3 / CH30H 98:2). The eluent of the desired fraction was evaporated
and the residue was converted into the cyclohexanesulfamate salt in 2-propanone and
ethanol. The salt was filtered off and dried, yielding 0.71 g (3%) of 4-(5,6-dihydro-
20 11H-imidazo[2,1-b][3]benzazepin-11 —ylidéne)—ﬂ-( 1-methyl-1H-imidazol-2-yl)-1-
piperidine-ethanamine cyclohexanesulfamate (1:3) dihydrate; mp. 153.9°C
(comp. 1.44).

Example 50
) 25 A mixture of 1.42 g of 2-mercapto-4-pyrimidinone, 3.1 g of compound (1.27) and

1 ml of N,N-dimethylacetamide was stirred for 4 hours at 140°C. After cooling, the
mixture was purified by column chromatography (silica gel; CHCl3 / CH30H 95:5).
The eluent of the desired fraction was evaporated and the residue was converted into
the hydrochloride salt in 2-propanone. The salt was filtered off and dried in vacuo,

30 yielding 1.8 g (32.9%) of 2-[]|2-[4-(5,6-dihydro-11H-imidazo-[2,1-b][3]-benzazepin-
11-ylidene)- 1-piperidinyl jéthyl Jamino}-4( 1 H)-pyrimidinone wrihydrochloride
dihydrate; mp. 234.8°C (comp. 1.45).

Example 51
'35 A mixture of 1 g of compound (4.11), 5 g of manganese(I'V)oxide and 100 ml of

trichloromethane was stirred for 2 hours at reflux temperature. The reaction mixture was
filtered while hot over diatomaceous earth. After evaporation, the residue was purified



10 N-pet hyl norpholine and the like, in a suitable solvent such as, for
exanpl.e, pyridine, acetonitrile or a mxture the’ﬂladheetﬁih&sebﬂ’ﬁ faéEBdl ates of

formula (111-c) can also be prepared froman este XXVII) by
redction with an imdazole of .fornula (XXMl in t a strong 15
[

base such as, for exanple, methyl lithium butyl m am de, a
dialkyl [ithiumamde, e.g. diisopropyl I|th|umamde or a mxture i
thereof, in- ction-i.nert salwv i &h I Thy SiLedlyr e

hexane, methy benz@ﬁéﬁanhg?q ?‘Iy(k' ca el §i—l &[x}‘t/ug%%egreg Sajd reaction is

conveni ent | y desirefliFagsivnavas mpd)remdendnhmrresduft:‘dﬂs erysiafized fiem 1, &RJRIS- ( XV )
may be added Ct
L 5, S, BSOS R At SO paoc 1 1
mxture is al4 lhﬂrp Ig&himidazah2,d R ] }t’%@l’éﬂ'gpéh g rl]plpen ine-

| 5 carboxylate, mp. 138.2°C (comp. 4.15).

Example 52 _
To a stirred solution of 9.7 g of compound (4.15) in 100 ml of water was added
dropwise a solution of 13.7 g of AgNO3 in 50 ml of water and then a solution of 13.3 g
10 - of potassium hydroxide in 50 ml of water. After stirring for 18 hours, the reaction .
mixture was filtered and the filtrate acidified with hydrochloric acid. After evaporation,
the residue was stirred in methanol, the precipitate was filtered off and the filtrate was
evaporated. The residue was buriﬂed by column chromatography (silica gel; NH4OAc /
HpyO / CH30H 55:0.5:45). The eluent of the desired fraction was evaporated and the
15 residue was stirred in 2-propanone and activated charcoal. The precipitate was filtered
off and the filtrate was evaporated. The residue was crystallized first from 2,2'-oxybis-
propane and then from acetonitrile. The product was filtered off and dried, yielding 0.3
g (3%) of 11-[1-(ethoxycarbonyl)-4-piperidinylidene}-6,11-dihydro-SH-imidazo[2,1-b]-
[3]benzazepine-3-carboxylic acid; mp. 182.2°C (comp. 4.17).
20
Example 53
To a stirred mixture of 2.93 g of compound (4.03), 1.3 g of sodium acetate and 30 ml of
acetic acid was added dropwise a solution of 1.6 g of bromine in 20 ml of acetic acid.
After stirring for 1 hour at 30°C, the mixture was evaporated and the residue was taken
) 25 up in water. The aqueous solution was treated with sodium hydroxide and the product
was extracted with dichloromethane. The extract was dried, filtered and evaporated.
The residue was purified by column chromatography (silica gel; CHClp / CH30H 95:5
— CH3Cly / CH30H / CH30H:NH3 90:8:2). The eluent of the desired fraction was
evaporated and the residue was boiled in acetonitrile. After cooling, the precipitated
30 product was filtered off and dried, yieldinn 0.96 g (25.8%) of 2-bromo-6,11-dihydro-3-
methyl-11-(1-methyl-4-piperidinylidene)-5H- 1m1dazo-[2 1-b][3]benzazepine;
mp. 116.0°C (comp. 4.22).

Example 54 _
35  a) A mixture of 6.1 g of 6,11-dihydro-11-(1-methyl-4-piperidinylidene)-5SH-imidazo-

[2,1-b][3]benzazepine-3-carboxaldehyde and 5.3 g of monoethyl ester propanedioic acid
in 1 ml of piperidine and 50 ml of pyridine was stirred and refluxed for 4 hours. The



-26- The internedi ates ?fw{orrrula (V) can be prepared by addition of a

Grlgnard mas}eetﬂia 0 a ketone of fornmula (XXIX) in a reaction-inert
sol vent, furan. 5
[err] Thet es of formula (X&X) in turn are prepared from

f

I nt er medi at orrrul a (XXX) by oxidation wth suitabl e oxidizing reagent
In a reaction- | nert sol vent. [err] Suitable oxidizing reagents

it rate and TR B %3%3%%#%& i o Bk indlo, TERRRUBEL o
hydr ocar bonswagexgracttidobitiodiohletdingthane, diied; fiberedent aveposated, yislding 3 g
(100%) of ethyl 3-[5;6-dihydro-11-(1-methyl-4-piperidinylidene)-11H-imidazo[2,1-
b][3]benzazepin-3-yl]-2-propenoate (comp. 4.27).
5 b) A solution of 1.12 g of potassium-hydroxide in 40 ml of water was added dropwise
. to a stirred mixture of 13 g of compound (427) in 20 ml of tetrahydrofuran. The
mixture was stirred overnight, acidified with HCI and evaporated. The residue was
purified by HPLC Lichroprep 18 25um (eluent : NH4OAc/H2O/CH3CN 0.5/89.5/10
Hp0/CH3CN 90/10). The eluent of the desired fraction was evaporated and the residue
10  was stirred in 500 m! of 2-propanone, decolourized with activated charcoal and filtered
over diatomaceous earth. The filtrate was evaporated and the residue was stirred in
1,1'-oxybisethane. The product was filtered off and dried, yielding 0.9 g (11.9%) of
ethyl (E)-3-[5,6-dihydro-11-(1-methyl-4-piperidinylidene)-1 lﬂ-imidazoiZ,l -b}-
[3]benzazepin-3-yl]-2-propenoic acid sesquihydrate; mp. 207.3°C (comp. 4.28).
15 '

Example 55
a) A mixture of 2.64 g of 2,5-dimethoxytetrahydrofuran, 3.1 g of compound (1.27),

30 ml of water and 10 ml of acetic acid was stirred for 1.5 hours at 50°C. The mixture
was basified with NaOH(aq.) and the product was extracted with dichloromethane. The

20 extract was dried, filtered and evaporated. The residue was purified by column chroma-
tography (silica gel; CH2Cla / CH30H 95:5). The eluent of the desired fraction was
evaporated and the residue was crystallized from acetonitrile, yielding 1.17 g (33%) of
6,11-dihydro-11-[1-[2-(1H-pyrrol-1-yl)ethyl]-4-piperidinylidene]-5H-imidazo-
[2,1-b][3]benzazepine; mp. 165. 5°C (comp. 1.55).

25 b) To 60 ml of N,N-dimethylformamide were added dropwise 5.9 g of phosphoryl
chloride. After stirring for 30 minutes at room temperature, there was added a solution
of 13.7 g of compound (1.55) in N,N-dimethylformamide and stirring at room
temperature was continued for 1 hour. The reaction mixture was poured into a mixture
of ice, water and potassium carbonate and the product was extracted with dichloro-

30 methane. The extract was dried, filtered and evaporated. The residue was purified by
column chromatography (silica gel; CH2Clp / CH30H 96:4). The eluent of the desired
fraction was evaporated and the residue was crystallized from acetonitrile, yielding 6.4 g
(43%) of 1-[2-[4-(5,6-dihydro-1 lﬂ-imidazolz;1-b][3]benzazepin-l 1-ylidene)-1-
piperidinyl]ethyl}-1H-pyrrole-2-carboxaldehyde; mp. 158.5°C (comp. 1.56).

35 c¢) To a cooled mixture (ice-bath) of 4.4 g of compound (1.56) and 100 ml of methanol
was added portionwise over 15 minutes 1.1 g of sodium tetrahydroborate. After stirring
for 1 hour at room temperature, the reaction mixture was evaporated and the residue was



15 .The compounds of fornula (XXX) wherein the dotted lines dFo not
represent an optional bond, can be prepared fr afiskh®t g4

conpounds of formula (XXX) wherein said dotted IU%& ent an

optional bond, follow ng art-known hydrogeggation
by-reaction W|th hydrogen in the presence of a h at aI yst. 20
-27- [err] The intermediates of formula (XXX-a) can be prepared froma

benzazepine g 9? ni]{‘k/gté *The Smﬁé’m react i on. il anloFEHEREnendlRE Bt d/8<XI 1)

and cycllzatlon 0
dried, filtered and evaporated. The residue was purified by column chromatography

(silica gel; CH2Clp / CH3OH 97:3 10 93:7). The eluent of the desired fraction was

evaporated and the residue was crystallized from acetonitrile, yielding 2.74 g (62%) of
5  1-{2-[4-(5,6-dihydro-11H-imidazo[2,1-b]{3]benzazepin- 11-ylidene)- 1-piperidinyl]-

ethyl]-1H-pyrrole-2-methanol; mp. 147.4°G-(comp. 1.57). -

Example 56
a) A mixture of 4.3 g of compound (1.27), 5.2 g of ethyl 2,5-diethoxy-tetrahydofuran-

10 2-carboxylate and 100 ml of acetic acid was stirred for 2 hours at 80°C. The mixture
was evaporated and the residue was taken up in water. The whole was basified with
potassium carbonate and the product extracted with dichloromethane. The extract was
dried, filtered and evaporated. The residue was purified by column chromatography
(silica gel; CH2Clz / CH30H 96:4 — 90:10). The eluent of the desired fraction was

15  evaporated and the residue was crystallized from acetontrile, yielding 4.3 g (70%) of

-ethyl 1-[2-[4-(5,6-dihydro-11H-imidazo|2,1-b][3]benzazepin-11-ylidene)-1-
piperidinyl]ethyl]- 1H-pyrrole-2-carboxylate; mp. 158.5°C (comp. 1.58).

b) A mixture of 3.2 g of compound (1.58), 40 m! of sodium hydroxide (1N), 50 ml of
tetrahydrofuran and 100 ml of water was stirred for 48 hours at reflux temperature. The

20  reaction mixture was evaporated and the residue was washed with dichloromethane.
The whole was neutralized with HCI (1N) and the product was extracted with dichloro-
methane. The organic layer was dried, filtered and evaporated. The product was
crystallized successively from 2-propanone and acetonirrile, yielding 1.06 g (36%) of
1-[2-[4-(5,6-dihydro-11H-imidazo| 2, 1-b]{3]benzazepin-11-ylidene)- 1-piperidinyl]}-

25  ethyl]-1H-pyrrole-2-carboxylic acid hemihydrate; mp. 166.2°C (comp. 1.59).

Example 57 _
To a mixture of 3 g of compound (3.23) and 10 ml of tetrahydrofuran was added

dropwise a solution of 0.45 g of potassium hydroxide in 20 ml of water, After stirring
30 overnight at room temperature, the reaction mixture was evaporated and the aqueous

layer was washed three times with dichforomethane. The aqueous layer was discoloured

with activated charcoal, filtered over diatomaceous earth and concentrated. The aqueous

layer was neutralized with HCI till pH=7. The precipitate was filtered off, washed with

water and dried, yielding 1.26 g (40%) of 4-(8-fluoro-5,6-dihydro-11H-imidazo[2,1-b]-
35  [3]benzazepin-11-ylidene)-1-piperidinepropanoic acid dihydrate; mp. 136.1°C

(comp. 3.31).



5 thus obtained intermediate (XXXII1) in an acidic nmedium In (XXXII) R
represents Cerr]al kyl or both radicals R taken together represent

C errlal kanediyl, e.g. 1,2-ethane- diyl, 1, 3-propanediyl,

2, 2-di net hyl -1, 3-propanedi yl . 10 [erg]. The preparation of (XXXIII) is
conveniently conducted by stirring and heating the reactants in a
reaction-inert solvent such as, for exanple, an alcohol, e.g. nethanol,
ethanol and the |ike. The cyclization reaction to the internediates of
formula (XXX-a) i's conducted by 15. stirring and heating the starting

mat er i al ( XXXI Example 58 car boxylic acid such as, for ‘exanple, acetic acid;

xanpl o, hydr SoRP Rk 873 8ot Qe (28 A 0. ¥ kSRR LR A pet e
prepar ed fronftied for Ahpans avfeflan tepapermurer (fivdireaction Mikiyrmwmrsevapomied)and the
5  residue was taken up in water and basified with potassium carbonate. The product was
extracted with dichloromethane and the extract was dried, filtered-and 'cyapqrated. The
residue was purified by column chromatography (silica gel; CH2Cla / CH30H 94:6 —
90:10). The eluent of the desired fraction was evaporated and the residue was converted
into the (E)-2-butenedioate salt (2:3) in 2-propanol; yielding 1.15 g (42%) of 4-[2-[4-
10 (5,6-dihydro-8-methyl-11H-imidazo[2,1-b][3]benzazepin-11-ylidene)-1-piperidinyl]-
ethyl]phenol hemiethanolate hemihydrate (E)-2-butenedioate (2:3); mp. 176.0°C
(comp. 3.30). o S -

Example 59
15 a) A mixture of 4.3 g of compound (4.16), 9 g of methyl (methylthio)methanesulfoxide

97%, 50 ml of terahydrofuran and 20 ml of a solution of benzyltrimethylammonium
hydroxide in methanol 40% was stirred for 18 hours at reflux temperature. The reaction
mixture was evaporated and the residue was taken up in water. The product was
extracted with dichloromethane and the extract was dried, filtered and evaporated. The

20  residue was co-evaporated with methylbenzene (2x) and.then taken up in 50 ml of
methanol. This solution was cooled on ice and gasueous hydrochloride was bubbled
through for 1/2 hour. After stirring overnight, the whole was evaporated. The residue
was taken up in water and basified with potassium carbonate. The product was extracted
with dichloromethane and further purified by column chromatography (silica gel ;

) 25 CH2Cla/ CoHsOH(NH3) 97:3). The desired fraction was evaporated, yielding 3.15 g
(29.9%) of methyl [5,6-dihydro-11-(1-methyl-4-piperidinylidene)-11H-imidazo-
[2,1-b][3]benzazepin-3-yljacetate (comp. 4.30).

b) To a stirred mixture of 3.15 g of compound (4.30) and 10 ml of tetrahydrofuran
there was added dropwise a solution of (.56 g of potassium hydroxide in 20 ml of
30  water. Stirring was continued overnight. The organic solvent was evaporated and the

remaining aquédus layer was shcceési—vcly washed with dichloromethane (3x) and stirred
with activated charcoal. After filoration, the whole was concentrated and then neutralized
to pH 7. The product was filtered off and purified by column chromatography (RP 18 ;
CH3COONH4 (0.5% in H2O) / CH3CN 90:10). The eluent of the desired fraction was

"35 evaporated and the residue was recrystallized from acetonitrile, yielding 1.39 g (45.9%)
of [5,6-dihydro-11-(1-methyl-4-piperidinylidene)- 1 1H-imidazo[2,1-b][3]benzazepin-3-

ylacetic acid (comp. 4.31).
This Sheet Has Been Replaced

AR



-28- [err] Said cyclization reaction is conveniently conducted in the
presence of a Lewi s acid,
insfances it nmay be appropriate to 5
a suitabl e anmount of sodi um chl ori de.
al so be prepared fromthe cyclization of an internmediate of formula (111)
in the presence of an acid in a reaction inert solvent.
appropriate acid in the above reaction is,
e and the like.

tin(lV)chlori
exanple, a

e.g.

al um ni um chl ori de,

[err] An

for exanple, a Lewis acid, e.qg.
. A suitable reaction-inert solvent s,
All compounds listed in Tables 1-7 were prepared following methods of preparation

described in examples 13-59, as is indicated in the column Ex. No.

Table 1 L—N
N
/4
5 NS
Co. | Ex. L- Physical data
No. | No.
1.01 | 13 CH;- mp. 209.3°C / CF3SOsH
1.02 | 13 CHs- mp. 154.5°C
1.03 | 19 HsC,00C- mp. 170.6°C
1.04 | 21 H- mp. 192.5°C/ 1/2 Hy0 . 2(E)*
1.05 | 34 CyHs- mp. 184.2°C / 2(Z)*
1.06 | 35 CH;CH(CH3)- mp. 183.6°C/ 2(Z)*
1.07 | 32 CH,=CH-CH,- mp. 160.8°C / 2(Z)*
1.08 | 28 CHy=C(CH3)-CH,- | mp. 179.5°C/ 3/2(E)*
1.09 | 29 CH3-C(CH3)=CH-CHy- | mp. 127.2°C
1.10 | 25 CgHs-CH=CH-CHp- | mp. 172.2°C/ (E)
1.11 | 33 CgHs-CH,- mp. 207.2°C
112 | 26 cH,o_©_(cuz)2_ mp. 180.5°C / 2(COOH),
S\T¢N CH;
1.13 | 26 . 181.8°
LNT'I( mp. 181.8°C
CHz)z—
(o]
_N. ,CHs
e ' -
1.14 | 25 CN(\(T(( mp. 197.8°C/H,0 . 3(E)*
T CHy)—
(0]
—N
1.15 | 37 \ ) (CH)y— mp. 163.8°C
H
N
1.16 { 28 ( y~CHa— mp. 199.0°C
N
CH;

This Sheet Has Been Reﬂlaced

and the like. I n sone
suppl ement the reaction mxture with
Theggnternmedi ates of formula (V) can




hal ogenat ed hydrocar bon, e.g. dichloronethane, 1,2-dichloroethane, and the
i ke. 15 The mgsamgﬂmgwtedfornul a (VI) can be prepared by reaction of a

ket one of for an internmediate of formula(XXX) in the
precence of eWE“n"mym Fopr opyl am desgn a reaction-inert solvent, e.g.
t et r ahydr of ur an. -29- ] {The internediates of fornmula (VII-c) can be
prepared by N-al kyl azing a conpound of formula (l1-c) with a reagent of
formula (XXX_VI) follow ng the procedures described 5 hereinbefore for the

preparation pfsphe EQM ounds of Ttor Eyl a (lI-e). Physical data
No. | No
HN__N_ CH
117 | 25 Y mp. 257.4°C
CH;~ (CHp),—
0 - T
1.18 | 34 /\ CH,— mp. 160.3°C
0)
0
1.19 | 26 CH;—( y~CHz— mp. 162.1°C/ Hy0 . 2(E)*
N
0
1.20 | 25 OJLN—(CHZ)Z— mp. 188.8°C/ 3/2(E)*

’ i

1.21 25 HsCz—N N—(CHz)z"" mp. 170.7°C/2(Z)*

N=N

iy

122 | 25 HN" "N—(CHz);— mp. 194.7°C

123 | 25 C,yH5-0-(CH,),- mp. 176.5°C / 2(Z)*
CHs O

1.24 | 25 CH;—HC—NH-C—(CHz),— | mp. 165.5°C

125 | 25 HsCo00C-NH-(CHy)p- mp. 167.2°C/2(E)*

1.26 | 27 NC-CH,- mp. 220.4°C

127 | 21 H,N-(CHyp),- .

} 1 1.28 | 39 HyN-(CH,),- mp. 186.6°C/ 1/2 H,0 . 3(E)*
1.29 | 38 HO-(CH,),- mp. 225.1°C / CF3SO3H
1.30 | 38 HO-(CHj),- mp. 145.7°C/ 2(Z)*

=N
131 | 41 { ) —0—(CHy)— mp. 172.6°C / 22)*
N
—N
1.32 | 42 | €/>.__.NH.'__(QH2)2_- mp. 165.1°C
§ .
N-N : o
1.33 | 43 A Y NH—(CHg,— | ™P-2514°C
H,N° S
N _
. 205.5° *k
134 | 43 _(S\)—NH—(Cl‘lz)z— mp. 205.5°C/ 1/2H,0/ 4
O
1.35 | 44 o mp. 202.9°C/ 2(Z)*
Q/LC—NH—(CHZ)Z——




[err] The intermediates of fornula (VIlI-d) can be plﬁa%%ﬁée?ﬁasfﬂe&"ﬁti'a;ed

conpounds of formula 10 (1-k) wherein Y is oxygen by
hal ogenati ng reagent such, as, for exanple, thionyl HMEH'“&W'H
‘trichioride, phosphoryl chloride and theghike, or by

sul fonating reagent such as, for exanple, nethanesul fonyl chloride,

e

a

hor ous
a. .

4- et hyl benzenesul fonyl chloride and the like. [err] -30- _The reaction
of ( XXXVI) NI&Q thhe, rgJoThrocyamatre reagent can cohveni en%ysiggdganduct ed i
a.reaction-| nggt 's%"vent such as, fob exanpl e, an]ether, e7g. i
t et r ahydr of rem 9. =
1.36 | 45 éH;—NH—'(E—NH—(Cﬂz)z— mp. 178.1°C
1.37 | 46a SCN-(CHj)7-
NH. .
~ | ? S —_— -
1.38 | 46b Ny J—NH—C-NH-(CH,),— -
H
1.39 | 4é6c AN NH—(CH),— | mp. 203.0°C/ 1/2H0 . 3E)*
N_~ N
8 *
1.40 | 47 CH3;—NH-C—NH—(CHx)— mp. 155.2°C/1/2H,0
141 | 48 Cl-(CHy)y- mp. 169.9°C/ 2(Z)*
CHs
N
1.42 | 48 (\_ N—S—(CHa)— mp. 265.4°C (dec.) / 2%*
N
OCH; N-CHj HI
143 | 49a | CH;0—CH-CHy~NH-C-NH—(CH,),—
CHs
N
1.44 | 49 (\_D_NH-(CHZ)Z_ mp. 153.9°C/2H,0 . 3**
N
H _
N NH—(CH,),~
145 | 50 l IN _ mp. 234.8°C / 2H,0 . 3HCI
o)
9
1.46 | 26 F—@-—c—mﬂm— mp. 161.0°C
OH
1.47 | 38 @-o-cuz-cu—caz_ 2-(E)* / mp. 156.4°C
1.48 | 28 H5C-0-CO-(CHa)2- -
149 | 27 |- - C"" mp. 131.5°C
C—0—Cli3 )
o .
1.50 | 27 HsCOO(CHﬂz~ (E)*. 1/2 HyO. 1/2 ethanolate /
: mp. 127.4°C
151 | 25 FO_O—(CH’)’— mp. 130.3°C




and the |ike.
in a reaction-

The resulting intermediate of formula (XXXVII)

I nert solvent such as,
2-propanone and the IliKke,
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]
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COOH

HOOC-(CH2)7-

W

COH

\

\ /
o_

/

A

Yy TSOMErtc 1orns
iInd Rlerr] are as defi ned

hﬂ?0999&9'ne
cl uded.

mp. 202.9°C

mp. 182.1°C

mp. 165.5°C
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mp. 158.5°C
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The conpounds of forrmula (1) and some of the conpounds of formula (VII), in
particul ar those wherein Qis ((err]al kyl or phenyl)oxycarbonyl,

d err]al kyl carbonyl or. 20 C err]al kyl substituted with cyano or ammi no,
thé pharmaceutical |y acceptable acid addggion salts and stereochenically

I someric fornms thereof possess useful pharnmacol ogical propertes. In
particular they are active antiallergic agents, which activity can clearly
be denonstrated by he test results obtained in a nunber of i ndi cative

tests. 25 AT S tg-R-e—aeti-H-ty—eahr—be \l:m.llatlatcd r——Protecttonpf
Rats from Qorfg®ur]dE48/80 - induked Lethali|yR'tdst (ArchPhysisaldahar macodyn.
Ther. 234, - 16801978): 'Histanine - induced|lethality in Guinea Pigs
test (Arch.] brgy |Phar racodyn. r.,- 251.39151 §43 70307 Ey*and the brpad
antial |l ergilc activ??y can be dgﬁgnstrtecd n_' népv%ggd?gn us anaphyl aki s
in Rats' tds2-Q2x{ud9Ddv. ResHsC2QQE- 145, 1083 (
2.03 | 21 H- _| E [|mp. 180.1__°(_3 _
2.04 | 31 CH;3-C(CH3)=CH-CH,- F  |mp. 203.4°C/2(Z)*
N CHs
205 | 25 LY F |mp. 168.9°C/3/2 HyO. 5/2(E)*
(CH,),—
CH;
2.06 | 25 L\()’I F |mp. 162.2°C/ 3/2 H,O . 5/2(E)*
(CH,),—
N CH;
v '
2.07 | 25 \\NWB: F |mp. 201.9°C/ 3(E)*
(CH,),—
0
2.08 | 30 NC-CH,- _ F |mp. 198.3°C
2.09 39 HzN-(CHz)z- F -
=N .
2.10 | 42 (ﬁ)—NH—(Cth— F |mp. 165.1°C/3(Z)*
N-N - |
2.11 | 43 //i \)—NH"‘(CHz)z-’ F |mp. 238.6°C
HN S
2.12 | 13 H- CHs- [mp. 203.1°C
213 | 24 HsC,00C- CHs3- |mp. 156.5°C
2.14 | 33 CH;- CH3- |mp. 214.3°C
Sﬁ//N CHy
2.15 | 26 LN l CHj3- |mp. 202.2°C
(CH,),—
2.16 | 30 NC—CHg- CHsz- |-
2.17 | 39 | .. HyN-(CHy),- . — CH3- |mp. 219.3°C/ 3(E)*
—N
2.18 | 42 <\:§>—N“—(CH2)2—— "CHsz- {mp. 131.1°C
2.19 | 26 CH3O—©-(CH2)2— CH3- [mp. 192.6°C/ 5/2(COOH),
5 . _
0
220 | 44 i\ /Z C_NH— (CHy)y— CHs3- |mp. 214.2°C/ 2(Z)*

eet Has Been R laced
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sonme conmpounds this test has been nDdlfled by repl aci ng conpound 48/80 by

Ascarfi s - 31-ThizIshet Repldcedhe ' Ascaris Al l ergy
I nt. Phar rracodyn ﬁ “IFQ 51, 1981 and DreasgEsy

1:946). 5 The he: present invent

antg al l ergi.c profl e as |s evi denced by t-88-resul ti§

t hd- di versity of test procedures cited hereinbefore:=x

fedture of Orre L,Ui:puunus of—t-he present jnventjon resi
0

exdel | ent o aé&OactiExty; the pregent conpourldgMh
haje been NeouhdNeolbe practical l y equi pqtent w
adrfi ni st er efd sulclt ggequsly.

CH3- Br.

CH;

222t 25 CH,—(:( MI ~ F  |mp. 187.2°C/H0"
g - .

* : 2-butenedicate

R2
) Table 3 L\
N
¥
=
Co. | Ex. L- R2 Physical data
No. No.
3.01 | 14 CH;- CH30- | mp. 190.3°C/ 2(Z)*
3.02 | 19 HsC,00C- CH30- | mp. 104.4°C
3.03 | 21 H- CH30- | mp. 184.4°C
3.04 | 13 H- CHj- |mp. 221.9°C/ 2(E)*
3.05 | 33 CH;- CHz- [mp. 211.0°C/ 2(E)*
Sﬁ//N CH;
3.06 | 25 l/_N J§ CH3- |mp. 199.8°C
(CHy)y—
s. N_,CHs
-~
3.07 | 25 L\'N/I CHj- |mp.2142°C
(CHz)z——'
o .
N_ CHs
e ' o *
3.08 | 25. Q:‘H/T( .— | CHs- |mp. 162.3°C/H;0. 3(E)
. (CHy)— | .
9 CH
S N 3
el o 3HCI
3.00 | 25 N CHs- |mp.235.1°C/2H,0.
(CH,),—
310 | 13 CH | a |mp.1866°C
311 ] 19 HsC,00C- Cl  |mp. 140.3°C




A particularly inmportant asset of nobst of the present conpounds is their
| ack of sedating properties at therapeutic dose |evels, a troubl esone side
effect - associated with many antihistarninic and antiallergic conpounds. The
non- sedat i ng properties of the 15 present, conpounds can be denonstrat ed,
for exanple, by the results obtained in sfudying the sleep - wakeful ness
cycle of the rat (Psychophar macol ogy, 97, 436-442, (1989)). Another
i nteresting flegtur¢g e present—comnmpounds_Jeljates tq, thelir Tast onSgt of
20 action an %ghe f@orabl e dulation of tf‘%il actlonoph 1Chda8 of thefr
anti al | ergi ¢ [propentd —dthe conpounds of{ formulla ()} anrd—4—whereln Q
is (Clerr]al yB.kl [phenyl )oxycarppnyl d errgal kyﬂgﬁanlﬂﬁal or CJerr]alkyl
d

substituted leth cyano or Y aOH,thelr acid ition salts are very
useful in thg m “bfyoad rang | er di.seases such agp,
for exanpl e, ﬁsle';rc % hi T\ll er vorﬁt'lunc %tl?:é bchroni cC urticpria,
allergic asthjma and the lfi ke. 5 2

3.14 30 NC-CH2- Cl -

3.15 15 CH3- F  |mp. 152.4°C

3.16 19 HsC,00C- F mp. 149.4°C

3.17 21 H- F -

CH,;

3.18 | 26 LYT(\( F  |mp. 192.2°C/H,0. 3/2(E)*
(CH,),—

3.19 29 H3C0‘©—(CH2)2— OCH3 |3/2(E)* . ethanolate /

mp. 150.3°C
N.__NII—(Cll;),—
320 [ 32 Ej’/ ’ Cl |ethanedioate(1:2) / mp. 206.7°C
~
N ACl—
321 | 37 U - Cl  |mp.171.3°C
2
322 | 39 H)N-(CH3)z- ct |-

3.23 | 28 | HsCy-O-CO-(CH2)2-| F |mp. 114.6°C

324 | 27 NC-CHy- F |mp.204.7°C
| = /N CHy
3.25 27 ~ N)(\IE F mp. 211.6°C
(CHz)y—
o)

326 | 27 “3°°‘©"‘C"2>=— - F  |mp. 149.1°C
N_-CH .
327 | 25 CN(’ | Cl  |ethanedioare(2:5),
X _ (CHy),— 1/2 ethanolate / mp. 170.7°C

T



In view of their useful antiallergic properties the subject conpounds may
be formul ated into various pharnmaceutical fornms for adm nistration
pur,poses. To prepare 30 the antiallergic conmpositions of this invention,
an effective amount of the particular cojggound, in base or acid addition
salt form as the active ingredient i's conbined in intimte adm xture with
a pharrnaceutically acceptable carrier, which carrier nay take a w de
variety of fordg; e@_ﬁnd ng on the Form weparationpggﬁwg for
adm ni stratijop, Therg p armaceutical conpositi gns are desira ﬁay in u
dosage for mfstn LQI: c, preferably—Her—admmstratTom orat ty, Tetgtal |y,

per cut aneougl px te ctijon. Fonl exanpl e, pr.e ari ng t he
conposi ti ong 5#80 al2x E'%gé'? t¢rR3 usﬁiéﬂlo}l%&]lsﬁm%ﬁ ekl medi a may
s, for exanpl e, wat er, glycoﬂlﬁg(xﬂmp,lwl&fmol s and |t he

be enpl oyed |such
like in thejlcase ¢f oral |iC]l(l)i d preparatfi ons syich as suspensi ons, syrjups,

A

fitary

329 [ 25 | BN ON—cHp— | CH3 |(E)-2-butenedioate(1:2),

1/2 Ho0 / mp. 200.3°C

3.30 58 HO-@—(CHz)z— CH3 | (E)-2-butenedioate(2:3) .
1/2 ethanolate . 1/2 HpO/

mp. 176.0°C

331 | 57 HOOC-(CH2)2- F |2H0/mp. 136.1°C
332 | 42 N\Y”"_‘C“”’_ F  |mp.191.2°C

L
333 | 44 i " F  |mp.173.5°C

UC—NII—(C";);—

. |

(CHY—

334 | 37 Ny F |mp.177.2°C
335 S8 Ho—©—(cn,)2—-_— F |-

336 | 39 HoN-(CH2)z- F |mp. 141.5°C

Sheet Has Been Reﬁaced
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elixirs and sol utions:
| ubri cants bi ndengs SIQEﬁiaQE&QR@ﬁl'C

MM

parenteral ‘conpositions,

powders, pills,
adm ni stration,

dosage unit form
obvi ously enpl oyed. For

ets.

or solid carriers such as starches,
agents and the like in the case of
Because of their ease in

ules repgesent the nost advantageous oral

solid pharnmaceuti cal
the carrier wll

sugars,

carriers are 5

usual

kaol i n,

l'y

at least in large part, though other ingredients,

conprise sterile water,

for exanpl g aied $ol Ubi TTTy, may be [NghHuUped. _4nj ept a he ol utl) on or
exanpl e, naﬁ%%é Eﬁ?)ared in Which the taﬁ?iar c%%prises saliﬁ%“@ﬁ?ﬂﬁ%%lj
gl ucose soluf+f1r1mL ' | ndl gl-ucose—pelut-i-ofi—Ini-actabl e
suspensi ong 48y [al7lsp be prefhized i n wh|cH chse HpproprCgHe | rpuildl.s&0 L ers,
10  suspengi nits and t i ke ma enplayed. | I n g helco hijons
sui tabl e fcr'g% cut fneous ad nistratj)n?Fthe éga}ier o] io1HHf§8@Qn£% ses
a penetrati A2 hrBnei ng agefHsand/ or a|sHit abl_fCHgatt ngHagepmp. df2.28€al | y
conbi ned wift h s;itanlijiﬁgﬂi of any - — | ~ - - - .
4.04] 25 RV H -CH; H |mp.2124°C
(CHy,—
0]
N_ CHs
7 e
405 25 CN:]/T( ' H -CH;3 H mp. 186.3 °C
0 : /
3 (E)*.HO
4.06| 25 | ¢y ,@m _ | H | -cH H |mp.150.6 °C/
3° (CHaz ? SA{COOH), .
H,O
N
4.07| 37 O_ | v | -cH H |mp.180.2°C/
N> (CH),— 3 7H(CO0R),
4.08| 30 NC-CH,- H -CHj3 H mp. 226.5 °C
4091 39 HZN'(CH2)2' H -CH3 H -
—N
4.10] 42 (,}—NH—(CHZ),Z_— H -CHj; H {mp.171.3°C
N
4.11{ 20 CyH500C- H | -CH0H H mp. 191.9 °C
14.12] 21 H H -CH,OH H mp.>200 °C
dec./ 5/2 (E)*
4.13] 33 CH3s- H -CH,0H H mp. 228.3 °C
S N CH; :
414 26 [__1;1/?( H|-cHoH| H |-
(CH,),—

(o) | .
4.15| 51 CyH500C- H -CHO H mp. 138.2 °C
4.16| 51 - CH;- — H -CHO H mp. 171.6 °C
4171 52 CH;00C- H -COOH H mp. 182.2°C
4.181 20 C,H500C- H -CH,OH |[-CH;0H | -

4.19 | 21 H- H -CH,0OH |-CH0H | -

420 33 CHs- H -CH>0OH | -CH20H | mp. 206.3 °C
421§ 36 CH3- H -CH3 -CH20H | mp. 166.8 °C
422 53 CHs- H -CHj3 -Br |mp.116.0°C



nature #n m nor proportions, which additives do not int |.ORL 1 cant
del eterious effect on the skin. Said additives may facili eét ik Bcll Rbplaob’
admsni stration to the skin and/or nmay 15 be hel pf ul foi Eu wll
desired conpositions. These conpositions.gyay be adm ni st

ways, e.g., as a transdernmal patch, as a spot-on or as an ointnent. Acid

addition salts of the subject conpounds due to thejr incr acpdﬁ
y

solubility ¢ysd 1 2 oer§_pond base fonm are dgbviptsl ypm}g[@]@m able in
the preparafling [Ofoaqueous conposi fions. It} is espgciall
advant ageoug—tQ te—tt

or motate - the—afor¢rentoned-pirarnacelji i CAl _C lons in
dosage unit |f&3 Pér| ealdint aEani st ratfC80OBnd urfi f oF'mi t V“Bffm .
Dosage unit {f qrni sed.,n the specificatjon and [cl aj,ms h | rs to
physical ly (Il“g"'r ESZ u %e W H clﬁf’a?ikt‘gﬁ)

ni t3%ui t dbFelas unr dosdges,” ea taini ng
a predeterm q It f actigelingredie cal qul ayed ¢ kege |t he
desired therqg'?e%ul |g§ ef f et i n Esgoéi ati ﬁhap 25 thféI reqﬁ?%ﬁ
phar maceut i (,a[2§@|35i er. di.;janpl 2SOl suctcﬂgggge uni-CH,OHEmpr 20,680 ¢t s
4.27 | 54a CH3- H | -CH=CH-COOC,Hj ° H -
428 |54b| CHs;- H | -CH=CH-COOH H |[E)/32H,0
mp. 207.3°C
4291 52 CH;- F -COOH H |12H0
' mp. 261.6°C
4301 59 CH3- H -CHz-COOICI“Ig H -
4.31 | 59b CH;- H -CHy-COOH H -
* = 2-butenedioate
Table 5 L—N
N/ N
5
Co. | Ex. L- Physical data
No. | No. |
5.01 16 H- mp. 220.2 °C/2 (E)*
502} 34 CHs- mp. 117.8 °C/1/2 H;0
S CHs
503 | 25 L\N(’N| mp. 221.6 °C /2 (COOH), /
' (CH,),— 1/2H,0
6]
504 | 37 - @ —~ mp. 170.3°C
o —CHy— :
CH; ' :
e e
505 | 25 ~ NT‘/T( mp. 1933 °C
_ (CH,),—
0
5.06 | 27 NC-CH,- mp. 194.7 °C/ 1/2 (E)*




(including scored or coated tablets), capsules, pills, powder packets,

waf ers, injectable solutions or suspensions, teaspoonfuls, tablespoonfuls
and the like, and segregated nultiples thereof. 30 The present
invention also relates to a nethod of trgating warm bl ooded aninals
suffering fromsaid allergic diseases by adm nistering to said warm bl ooded
.animals an effective antiallergic anount of a conpound of formula (1) and

(VI1), wherjfei (C err[al’kyl Qr phenyl ) oxyEar bon rr]al kylcarbonyl
or C[err]alk;ﬁo‘ b dtuted W th cg-ano or am noj or a%@%ﬁ%tlcal y
accept abl e frcrd—gddti+pr—satt—torm-t-hereei—35 H—gener-ad 3

cont enpl at €d stgyat effectl iraler gi ¢ anpunt vvoul d be from aJout
0.001 nmg/ kg to atoﬁb 20 ng/ k\éﬁ%ﬂgﬂ_{ k:lll-%}l’lt and] nore preferably from about

0. 01 ng/ kg |t 6.08qut4b hy/ k dy vvelg mp. 175.1 °C/7/2 (E)*
\ I{I (CH,)—
/o)
o - . -
5.09 44 g\ /Z '('Z—NH-(CHm— mp. 203.5 °C

510 | 25 “3C°‘©“C“7)2— cyclohexylsulfamate(1:2)

1/2 HpO / mp. 125.4°C
5.11 24 CH3-CO- _ mp. 153.8°C .
* = 2-bulenedioate

Table 6 L—N = /
N7 N
5
Co. Ex. L- Physical data
No. No. |
6.01 | 18 CHjs- mp. 135.8 °C
6.02 | 19 C,H500C- ]
6.03 22 H- mp. 246.9 °C/2HBr 1/2 H,O
s\Tgp CHs
6.04 | 27 LN | mp.206.4 °C / 2(COOH),
(CHh— 112 R0
Sﬁ//N CH;s
6.05 | 26 LN l mp.158.9 °C/ 5/2(COOH),
CH,),—
.. L. ( z>.z_. 172 H;0
Efiiifﬂiiilfﬁﬂir



-33- The follow ng exanples are intended to illustrate and not to limt the
scope of the present invention in all its aspects. 5 Experinental part A
Preparation of the internmediates Exanple | a) To a cooled m xture of 54.2 g
of 1-(2-phenylethyl)- 11Him dazole, 34.249g of N N-di- ethylethanam ne and
50 m of pyridine there were added dropwi se 69.2 g of ethyl 10 -

4- chl orocar bonyl - 1- pi peri di necar boxyl ate(tenp. <.20[err]C) and then 30 m

of acetonitrile. The whole was stirred fy rs at roomtenperature and
for 4 hours at reflux tenperature. ﬁ% there were added 30 ml
NaOH 50% and refl uxi ng was conti hour. The cool ed reaction

N7 N
Co. | Ex. | RS L- Physical data
No. No.
701 | 15 |-Cl CH3- mp. 181.9 °C
7.02 | 33 |-CH3 - CH;3- mp. 184.2°C
| N_ _NH—(CHy),—

7.03 | 42 |-cHs Ej/ ethanedioate (2:7) 1/2 Hy0

NF /mp. 171.2°C

N~ (CHh—
7.04 | 37 |-CH U (E)-2-butenedioate(2:3)
3 = 1/2 H70 /162.2°C
7.05 | 39 |-CH3 H3N-(CH2)2- (Z)-2-butenedioate(1:3) /
mp. 192.0°C
7.06 13 |-CH3 H -
707 | 13 |-CH3 H 2 HCI
708 | 13 |-F CH;- mp. 164.6°C
7.09 | 27 |[-CH3 NC-CHp- mp. 194.1°C
s \(/N CH,3
7.10 | 25 |-CH A | mp. 224.3°C
3 </Nw};((cnz)z R
0]

C. Composition Examples

5 “The following formulations exemplify typical pharmaccuucal compositions in dosage
umt form suitable for systemic or topical administration to warm-blooded animals in
accordance with the present invention.

"Active ingredient" (A.L) as used throughout these examples relates to a compound
of formula (I) or-a compound of formule-(VII) wherein Q represents (Cj.galkyl or
10  phenylyoxycarbonyl, C)4alkylcarbonyl or Cj.galkyl substituted with cyano or amino, a
pharmaceutically acceptable acid addition salt or a stereochemically isomeric form

thereof.

Example 60 : Oral drops -
15 500 g of the A.L is dissolved in 0.5 1 of 2-hydroxypropanoic acid and 1.5 1 of the

eet Has Been Replaced
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taken up in
extract was
by ¢olum c
el uent of t
yi el ding 38
i m dazol - 2-
manner ther
4-1[1-[2-(2-C

car boxyl at e pebmlyme giygol ang tha mixuire isestiofed vey.

m xt ure was
cool i ng,
(97.5% gf
di hydro- br

10

15

20

25

30

35

wat er. The product was extracted w th dichl oronet hane and the

15 dried, filtered and evaporat ed. This Shesthad BeenBxplagedir i fi e

hr omat ography (silica gel; CHerr]dJ[err 97:3).
he desired fraction was evaporgj.ed and t dried,
g (33.9 % of ethyl 4-[[1-(2-phenylethyl)-

The

yl ] car bonyl ] - 1- pi peri di necarboxylate (interm 1). In a simlar

PR AR R BT B ER0G pr il P SPEET IO ai ne.

pr.opanol., After

@e%f gfg‘{og%%e g@@f\ﬁé@ polyethsene glygol arsd tcua v@amf«;ﬂf épaﬂ prgvidingsn qabs

en thererigaddegiassolutiongfd 50 m

of hydr obr oni760 2@rdodid% éﬂééhaﬁﬁ ih e défgfurﬁca Qi 2 aﬂa uﬁ%%ﬁir@ tm% abEaflel ON
and t resi 2-

[drdp éolu 7;§ﬂs“wg 10 Herhnéaiag ALE Thy Hsu(tﬁagrsbmbh & filydd) i@y hanone

UWhistie cfRaingrs>- SLerr & (interm 2). .-

Example 61 : Oral solutions

9 g of methyl 4-hydroxybenzoate and 1 g of propyi 4-hydroxybenzoate are dissolved
in 4 1 of boiling purified water. In 3 1 of this solution are dissolved first 10 g of
2,3-dihydroxybutanedioic acid and thereafter 20 g of the A.L The latter solution is
combined with the remaining part of the former solution and 12 1 of 1,2,3-propanetriol
and 3 1 of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are
dissolved in 0.5 1 of water and 2 m! of raspberry and 2 ml of gooseberry essence are
added. The latter solution is combined with the former, water is added g.s. to a volume
of 20 | providing an oral solution comprising 5 mg of the A.lL. per teaspoonful (5 ml).
The resulting solution is filled in suitable containers.

Example 62 : Capsule
20 g of the A.L, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal

silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The
resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules,
each comprising 20 mg of the A.L.

Example 63 : Film-coated tablets

Preparation of tablet core
A mixture of 100 g of the A.l., 570 g lactose and 200 g starch is mixed well and

thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinyl-
pyrrolidone (Kollidon-K 90®) in about 200 ml of water. The wet powder mixture is
sieved, dried and sieved again. Then there are added 100 g microcrystalline cellulose
(Avicel®) and 15 g hydrogenated vegetable oil (Sterotex ®). The whole is mixed well
and compressed into tablets, giving 10.800 tablets, each comprising 10 mg of the active
ingredient.

Coating

To a solution of 10 g methyl cellulose (Methocel 60 HG®) in 75 ml of denaturated
ethanol there is added a solution of 5 g of ethyl cellulose (Ethocel 22 cps ®) in 150 ml of
dichloromethane. Then there are added 75 ml of dichloromethane and 2.5 ml
1,2,3-propanetriol. 10 g of polyethylene glycol is molien and dissolved in 75 ml of



In a simlar manner there was al so prepared:

(1-[2-(2-met hyl phenyl)ethyl]-1Him dazol -2-ylj (4-piperidinyl)nethanone

di hydrobroni de hem hydrate; np. 231.7[err]C (interm 38). 30 c) A mxture
of 55 g of internediate (2),70 m of forrr? dehyde and 70 ml of formc acid
was stirred for 5 hours at reflux tenpera After cooling, the reaction
m xture was diluted wwth water and basified vmth NaCH(aqg.). The product was

extracted wi %{1} di chl or onet hane and the extract was dried, tere F‘g
evapor at ed. $%BloFmethans. Whe lager solutisn ingddediteiths forme pad fifnd W‘*{ﬁ-ﬂdﬁ a gel;

CHerr]d[er2p gIOthﬁ Sibi b Yecdidhie, $RDOIPLHL EH rrodidonéd &l 3kmil bfebnkemct i"on

(1ot hyl - a- %T‘%@F&BPWS{’:‘?'[SS?%? Opgip dﬁéf%;»ﬁé o) R Bt i

(interm 53) tablet eorss arclcaatemmehe thixe bisraived eniedusoinarcepdnEahparatus.

Example 64 : Injectable solutions _
1.8 g methyl 4-hydroxybenzoate and 0.2 g propyl 4 hydroxybcnzoate are dissolved

in about 0.5 1 of boiling water for injection. After cooling to about 50°C there are added
while stirring 4 g lactic acid, 0.05 g propylene glycol and 4 g of the A.l..The solution is

10 cooled to room temperature and supplemented with water for injection q.s. ad 11
volume, giving a solution of 4 mg A.lL per ml. The solution is sterilized by filtration
(U.S.P. XVII p. 811) and filled in sterile containers.

Example 65 : Suppositories
15 3 g A.L is dissolved in a solution of 3 g 2,3-dihydroxybutanedioic acid in 25 ml

polyethylene glycol 400. 12 g surfactant (SPAN®) and triglycerides (Witepsol 555®)
q.s. ad 300 g are molten together. The latter mixture is mixed well with the former
solution. The thus obtained mixture is poured into moulds at a temperature of 37-38°C to

0 form 100 suppositories each containing 30 mg of the A.lL
2

R —
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-34- [1-[2-(4-fluorophenyl)ethyl]-1Him dazol-2-yl](1
- et hyl - 4- pi peri di nyl ) met hanone (interm 4); and

1- (2- (2-chl orophenyl )ethyl]-1H i m dazol - 2-yl ] (1- net hyl - 4- pi peri di nyl ) met han

one (interm 39). 5 Exanple 2 A mixture of 740.6 g of internediate (2) and
700 m of nethanol was hydrogenated at nornal pressure and at room
tenperature in the presence of 2 g of platinumon-charcoal catalyst 5%

After the cal

filtered off e filtrate was evaporated. The residue was crystallized

fromacetonitrile. The product was filtered off and dried, yielding 54 g

(75. 7 % of a- 1[ %om hlag}ngyd,g formula _ This Sheet Has Been Rer
¢ e LT I

10

15

20

25

30

| at ed anobunt of hydrogen was taken up, the catalyst was 10

a pharmaceutically acceptable addition salt or a stereochemically isomeric form thereof,

wherein each of the dotted lines independently represents an optional bond,

R] represents hydrogen, halo, C}.4alkyl, or Cj-4alkyloxy;

R2 represents hydrogen, halo, C1-4alkyl or C1-4alkyloxy;

R3 represents hydrogen, C}-4alkyl, ethenyl substituted with hydroxycarbonyl or
Cj4alkyloxycarbonyl, Cj-4alkyl substituted with hydroxycarbonyl or
C1-4alkyloxycarbonyl, hydroxyC1-4alkyl, formyl or hydroxycarbonyl;

R4 represents hydrogen, C1-4alkyl, hydroxyCj-4alkyl, pheny! or halo;

R3 represents hydrogen, C)4alky! or halo;

L represents hydrogen; C1-galkyl; C1-galkyl substituted with one substituent selected
from the group consisting of hydroxy, halo, C}-4alkyloxy, hydroxycarbonyl,
C1-4alkyloxycarbonyl, C]-4alkyloxycarbonylC]-4alkyloxy, hydroxycarbonyl-
Cj-4alkyloxy, C1-4alkyloxycarbonylamino, C]-4alkylaminocarbonyl,
C1-4alkylaminocarbonylamino, C]-4alkylaminothiocarbonylamino, aryl, aryloxy
and arylcarbonyl; C1-galky! substituted with both hydroxy and aryloxy;
C3-galkenyl; C3-galkenyl substituted with aryl;

wherein each aryl is phenyl or phenyl substituted with halo, cyano, hydroxy, C}-4alkyl,

Ci-4alkyloxy, armnocarbonyl or phenyl substituted with Cj]-4alkyloxycarbonyl or

hydroxycarbonyl; or,

L represents a radical of formula

-Alk-Y-Het!  (a-1),
-Alk-NH-CO-Het2 (a-2) or
-Alk-Het3 - ~ (a-3); wherein

Alk represents C]-4alkanediyl;
Y represents O, S or NH;
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1Hi m dazol - 2-yl | - 4- pi peri di nemet hanol ; np. 144.6 [err]C(inmterm S5
Exanple 3 15 a) A mxture of 28.9 g of 2-(4-nethyl phenyl)et Been Replaced
nmet hanesul fonate, 18.6 g of 1H i m dazole, 22.7 g of pot as’l)sh?sslﬂéaerh:ﬂ'S o ARRnd
600 m of tetrahydrofuran was stirred for 18 hours at refIH’wH ﬂﬂm r
After cooling, the reaction m xture was evdporated and the :
taken up in water and extracted with 4-nethyl -2-pentanone. The extract was
dried, filtered and evaporgted and the residue was destined $13_ 3;(1!3‘a;l 120
20 [err] ), ?'!ﬁteﬁ'éﬂt'ngn Het? egch ®preseqt fomnyl, thienyl, oxazolyl, thiazolyl or imidazolyl
1;] 12- (4- et hlyIeMTﬁdSpdoh@lﬂ%&]b%m%{zédivgnmkc&rQwﬁi(]]tf‘ﬂkyl ﬁ)llnstitutna_; p):m'dlylarr pysazoby
there were al sQ..prepared; 1-[2-(3-ngt t - ;
120[ errTC ar DGR Pnap Wi formy i e BHe A R R I By
(interm 8), sadbofylc?oprSectheol pphlkylysupsitianitd; thiddiazolyldaoyidiazohy opticmllyrr] C
at 13.3 Pa5(i . . 'X f : invl idazinvi
- (2-chl oroet hg%l%hgﬂt%g%méé %on%r?nlé:ﬁh]g%’? &%83?8 T%’@gz%faez Tyl or pyncaziny
each optionally substituted with C]-4alkyt, Ci-4alkyloxy, aming, hydroxy or halo;
imidazo[4,5-c]pyridin-2-yl; and
Het 3 may also represent 4,5-dihydro-5-oxo-1H-tetrazolyl substituted with C]-4alkyl,
2-ox0-3-oxazolidinyl, 2,3-dihydro-2-oxo-1H-benzimidazol-1-yl or a radical of formula

10
RS—NH__N_ CHs A_ _N_ CHs
V l or \'é ' : wherein
N | z’N
) CH;
o) o
(b-1) (b-2)
RS represents hydrogen or Cj-4alkyl; and
A-Z represents -S-CH=CH-, -S-CH2-CH3., -S-CH2-CH2-CH3., -CH=CH-CH=CH-,
15 -CH32-CH2-CH2-CH3., -N(CH3)-C(CH3)=CH- or -CH=C(CH3)-O-;
provided that 6,11-dihydro-11-(4-piperidinylidene)-5SH-imidazo{2,1-b][3]benzazepine is
ecxluded.

2. A compound according to claim 1 wherein L is C}.4alkyl or Cj-4alkyl substituted
20  with hydroxycarbonyl or Cj.4alkyloxycarbonyl.

3. A compound according to claim 1 wherein
R3 represents hydrogen, Cj-4alkyl, formyl, hydroxyCj-4alkyl or hydroxycarbonyl;
R4 represents hydrogen, halo or hydroxyCj.4alkyl; and
25 L represents hydrogen, Ci-galkyl, haloCj_4alkyl, hydroxycarbonylCj-4alkyl,
C1-4alkyloxycarbony1C1'.4alkyl, Cji-4alkyloxycarbonylaminoCj-4alkyl, aryl-
Ci-4alkyl, propenyl,or
L isaradical of formula (a-1), (a-2) or (a-3), wherein
Het!, Het2, and Het3 each represent furanyl, oxazolyl or thiazolyl each optionally
30 substituted with Cyj4alkyl; thiadiazoly! optionally substituted with amino, pyridinyl; or
pyrimidinyl each optionally substituted with hydroxy; imidazo{4,5-c]pyridin-2-yl; and
Het3 may also represent a radical of formula (b-2).

4. A compound according to claim 3 wherein
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99 g of sodium carbonate, 500 m of 4-methyl-2-pentanone and a few crystals

of potassiumiodide was stirred for 48 hours at reflux tenperature. After
coqling, the reaction mxture was diluted with water and ext fl‘hsSleetHahB&nRTlliced

4- net hyl - 2- pent anone. The extract was dried, filtered and eva
the residue was destined (13.3 Pa; 30 -7%60 [err]Q), vyieldi ng
(62.8% of 1-[2-(3-nethoxyphenyl)ethyl]- 1Him dazole (i nterm

4 a) To a stgrred anount of 250 nm of N, N-di methylformam de under nitrogen,

there were reprgshads mairogenronihgl®; 6 g of a di spersion of sodium hydride in

m neral oi IR&rtd R add then dropw se 132 g of
phenyl xi rang T%ege\/\n/?]so?y&é\%eﬁ Hﬁbl&y% gea

m of vvater THEFCHELhysiregane e K‘Y siﬁﬂg}@&ﬂpﬁuﬁ%r@%j&?%@lcﬂ Jattlygd Wi th 1000

Ci4alkyloxycarbonylC).4alkyl, or a radical of formula (a-1), wherein Y represents
S NH. '

5. A compound according to claim 1 wherein said compound is selected from the group
consisting of
5,6-dihydro-11-(1-methyl-4-piperidinylidene)-11H-imidazo[2,1-b][3]benzazepine;
10 9-fluoro-6,11-dihydro-11-(1-methyl-4-piperidinylidene)-SH-imidazo[2,1-b][3]-
benzazepine;
11-(1-methyl-4-piperidinylidene)-11H-imidazo[2,1-b][3]benzazepine;
6,11-dihydro-11-(1-methyl-4-piperidinylidene)-5SH-imidazo[2,1-b][3]benzazepine-3-
methanol;
15  8-fluoro-6,11-dihydro-11-(1-methyl-4-piperidinylidene)-SH-imidazo[2,1-b][3]-
benzazepine;
6,11-dihydro-11-(1-methyl- 4—p1perxdmy11dene) 5H-imidazo[2,1-b][3]benzazepine-3-
carboxaldehyde;
6,11-dihydro-11-(1-methyl-4-piperidinylidene)- 5H-1m1dazo[2 1-bj{3)benzazepine-3-
20  carboxylic acid;
7-fluoro-6,1 1-dihydro-11-(1-methyl-4-piperidinylidene)-SH-imidazo[2,1-b][3]-
benzazepine; and
4-(8-fluoro-5,6-dihydro-11H-imidazof2,1- b][3]benzazepm 11-ylidene)-1-piperidine-
propanoic acid dihydrate.

25
6. A pharmaceutical composition comprising as an active ingredient a therapeutically

effective amount of a compound as defined in any one of claims 1 to 5 and a
pharmaceutically acceptable carrier.

30 7. A method of preparing a pharmaceutical composition as claimed in claim 6,
characterized in that a therapeutically effective amount of a compound as claimed in any
one of claims 1 to 5 is intimately mixed with a pharmaceutical carrier.

8. A compound as claimed in any one of claims 1 to 5 for use as a medicine.
35"
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-35- washed with water and 2, 2 -ox bi spropane and recrystallized froma
m xt ure of acetonll‘hlsSheannBe mwo The product was filtered off and

dried, yielding 58
5- met hyI a- phenyl - t hanol ; . 192.7 [err]C (interm 11). b)
A mxture of 57.1 |nterrred| ate (1 1‘)3’ 130 M of 2-propanol saturated
vm'th HdJ 5 and 500 n1 of met hanol was hydrogenated at nornal pressure and
roomte r t he presence of 5 g of palladi um on-char coal

cat al yst 13&6 &}:F&Po‘ﬂgehad’éﬂgc‘m&f@élaamunt of hydrogen was taken up, the
catalyst was filtered off and the filtrate was evaporated. The residue was
diluted with water and the whol e wasgbasi frked wi th NaOH(aq.). The product
was extracted with di chl oronethane and\ thé extracted was dried, filtered
and 10 evaporated. The residue was c Rporated with met hyl benzene (3x),
yielding 52.9 g (100% of 5-nethyl - y él ethyl)-1Him dazole (interm

12). 0N D N VD,

5 anacid addition salt thereof or a stereochemically isomeric form thereof, wherein each of
the dotted lines independently represents an optional bond,
Rl represents hydrogen, halo, C1-4alkyl, or Cj_4alkyloxy;
R2 represents hydrogen, halo, Cj-4alkyl or Cj-4alkyloxy;
R3 represents hydrogen, C]_4alkyl, ethenyl substituted with hydroxycarbony! or
10 Cj4alkyloxycarbonyl, Cj-4alkyl substituted with hydroxycarbonyl or
C1-4alkyloxycarbonyl, hydroxyCj-4alkyl, formy! or hydroxycarbonyl;
R4 represents hydrogen, Cj.4alkyl, hydroxyCj_4alkyl, phenyl or halo;
R3 represents hydrogen, Cj4alkyl or halo;
Q represents (C1-6alkyl or phenyl)oxycarbonyl, Cy_salkylcarbonyl or Cj-galkyl
15 substituted with halo, cyano,'amino, isothiocyanato, (4-amino-3-pyridinyl)-
aminothiocarbonylamino, (CH30)2CH-CH2-NH-C(=NCH3)-NH- or
methylsulfonyloxy; provided that 1-acetyl-4-(5,6-dihydro-11H-imidazol[1,2-b])[3]-
benzazepine-11-ylidene)piperidine is excluded.

20 10. A process for preparing a compound as defined in any one of claims 1 to 5,
characterized by

a) cyclizing an alcohol of formula (II) or a ketone of formula (II1) in the presence of an

acid;
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In a simlar manner there was al so prepared:
1- (2-(2-met hyl phenyl )ethyl]-1Hi m dazole (interm 49). 15 _Exanple 5 a) To
a gooled mxture (ice-bath) of 10.1 g of internediate (10), 12 g of

N, N-di et hyl - ethanami ne and 150 m of acejgpnitrile there dﬂeﬂeenRe laced
dropwi se 21.95 g of ethyl 4-chlorocarbonyl-1-piperidinecar ng.
the tenperature below 20 [err]C After stirring for 2 hours -

tenmperature and 4 hours gt refgux tenperature, there were 20

dropwi se 10 ml NaCOH. The Wol£ was refluxed for 1/2 hour, cool ed and i
evaporated. The resi due wg Q up in water and the product was extracted
wi t h di chl or onet hane. The act was dried, filtered and evaporated,
yielding 22 g (100% of ethy -

4-[[1-[2-(3-netho nylQwet hyll ] - 1Hi mi dazol - 2-yl ] - car bonyl ] - 1- pi peri di ne-
car boxyl ate (i nteNm 25/ In a simlar manner ghere peere al so

pr epar ed: —N

an

b) c<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>