EP O 385 721 Bl Description This inventi'on relates to a process for the
preparation of heterocyclic conpounds. In Briti.sh patent application no.
2209335A, whi ch was unpublished at (R 38siz2iBly date of the present 5
application, a group of |lactam derivatives are described which may be
represented by the general fornmula (1): [err] 10 wherein Imrepresents an

i mdazolyl BesHPUMY the fornula: 20 30 and [err] represents a hydrogen atom

or a group selected fron1 err al kyI err L K nyI

|s1 t|o cy li
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phenyl met hox

[ er N whi ¢ gg{ %‘?’ﬂ %""?sfaée %esfr e‘ét"cI h ma pbreerge en 1 atuom
af[err] alk r or [err]cycloalkyl .group, or a phenyl or 35 phenyl[err]alkyl
group, in which the phenyl group is optionally substituted by one or nore
[err]al kyl, [err]al koxy or hydroxyggroups or halogen atonms, with the

provi so ypat [err] does not represdnt a hydrogen atom when [err] represents
a group [err] or [err] one‘pﬁ\the,g\o hﬁmrepresented by R2, R3 and R4 is a
hydrogen atomor a [err]alkyl._Lewr] C oal kyl [err]alkenyl phenyl or
phenyl [err]al kyl group, ahd ach_;iZ?ﬂs ot her two gr ddps, whi ch may be the
sane 40 or different, repﬁgs qoen atomor a [err] alkyl group; n
representts 2 or 3; and phy5|olo |caIIy acceptabl e salts and sol vates

t hereof . Several processes for ghe preparation of these conmpounds are
described in the abovenentioned British patent application. 45 As
described in British patent application no. 2209335A, the conpounds of
foriufa (1)wearedn Porerients 4 imidereld greprofdid Ui st s of 5- hydr oxyt ryptani ne
(5-HT) at®[err] receptors. They are useful in the treatnent of conditions
such as psychotic disorders (e. schi zophreni a and mani g),, anxiety; and
nausea and vomting, particulayly that associated with cahcer chenotherapy
and radi ot herapy. .| n EP~A~8353#983, whi ch was pubILshed—after the priority
date of the present applrg@trépg the preparation q&d) ricyclic | actans of
the general fornmula (1) 5 or [err] 3 EP O
385 721 Bl wherein Im [errr have t he above neani ngs, oa represents a
hydrogen or a fluorine atonﬂzY represents the group = CHor [err]
wherein n represents 2 or 3; Qrepresents a hal ogen atom or a group

sel ectedsérom hydroxy, [err]al koxy, phenyl [err]ral koxy-, [err]alkyl, 5
cyano, phenyl anwdRt Fepreagntsh hytinayel aloint antacglouprselsctixd trérh 4 @eliky!, Cs—salkenyl, Cs-10alkynyl,

: Cs-7cycloalkyl, Cs—zcycloalkylCy—salkyl, phenyl, phenyiCi-salkyl, phenyimethoxymethyl, phenoxyethyl,
phenoxymethyl, -CO2R®, -COR®, -CONRSR® or -SO2R° (wherein R® and R®, which may be the same or
different, each represents a hydrogen atom, a Ci—s alkyl or Cz-zcycloalkyl group, or a phenyl or

35 phenylCi-salkyl group, in which the phenyl group is optionally substituted by one or more Ci-salkyl,
Ci-salkoxy or hydroxy groups or halogen atoms, with the proviso that R® does not represent a hydrogen
atom when R' represents a group -CO2R5 or -SO2R°);
L one of the groups represented by R2, R® and R* is a hydrogen atom or a Cy—galkyl, Ca—7cycloalkyl,
Cs-salkenyl, phenyl or phenylCi—salkyl group, and each of the other two groups, which may be the same
40 or different, represents a hydrogen atom or a Cy —salkyl group;
n represents 2 or 3;
and physiologically acceptable salts and solvates thereof.
Several processes for the preparation of these compounds are described in the abovementioned British
patent application.

45 As described in British patent application no. 2209335A, the compounds of formula (f) are potent and
selective antagonists of 5-hydroxytryptamine (5-HT) at 5-HTs receptors. They are useful in the treatment of
conditions such as psychotic disorders (e.g. schizophrenia and mania); anxiety; and nausea and vomiting,
particularly that associated with cancer chemotherapy and radiotherapy.

In EP-A-353 983, which was published after the priority date of the present application, the preparation

50 of tricyclic lactams of the generai formula ()
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by al kylating a conpound of fornula (Il) with [err] in the presence of an
acid at an el evat'ed tenperature, is disclosed. The present invention
provi des a process for the preparaEPorsgefrzrBtonpound of general formula (1)
whi ch conprises reacting a conmpound of formula (I11): 20 [err] 30 or a
protected derivative thereof, with a conpound of forrmula (111): HOCH2-Im
(111) 35 grheindgy R 'FYPetP%QH"Ve"P?P"WFe presence of an acid at an el evated
t enper at urd PPISEANSARYErogRn.Y 8 fypd §% rem)val of any protecti ng groups.
The aci d p’B "‘Sﬁ'l?rgr%? ° °' g‘" ’PRé? E’y rochlari c
aci d), 8;% rpcre ron oG e h%wﬁrnv Ygpkn 8-,
net Hanegul ,atm"yacom % efugr;u %‘ﬂ&ls"i' W94 (e.g. maleic or acetic acid).
The reacti (¥n gconv ni ent? effect ed in a high boiling polar solvent
such as N net hyI pyrrolidi none 40 or dinethyl acetam de, at an el evated
tenperature, for exanple in the sange [gfr]. Alternatively the reaction
may be gonveniently effected. in W al cohol (e.g. isopropanol or
n- but anol ), xylene or acetic aci ¢ ux tenperature of the solvent.
According to one aspect of teTT adth may be, for exanple, a
strong mneral acid (e.g. hydrochl®ricfacid) or a hydrocarbyl sul phonic acid
(e.g. p-tol uenesul phonic acid). Accorcﬂ‘ng to anot her 45 aspect of the
i nventien, the reaction nay be effected in water or an al cohol (e.gqg.
| Sopr opanofith HRCH;-rein tiefrrassance ehgnercid tat aneslevéted tampasairg.dsdisclosdsst preferably, the
reaction is ®fef preseaidinysntionasovisie® g aamsessdpr the iwedarasion ob g |compqun af genereli farmuls. @ .
p- t ol uenedich seroprises reactingea ¢pmnreund oibyowladaci d) or hydrochloric acid, in
N- et hyl pyrrolidinone or dinmethylacetam de at a tenperature in the range
[err], ffore preferably 100 to 150 * C. The use of 50 a hydrocarbyl sul phonic
acid (e.g. p-toluenesul ophoni cﬁaci d) is particularly preferred. The
conpound of forrnula (11 |o& S pieferably used in the formof a salt, nore
particularly the hydro% or|d t. Wien the reaction is effected with the
hydrochloride salt of qun %ﬂm formula (1'11), the¢ppgdition of an acid
I's optional, since theo hyc\‘o l,0ri de associated wi th the conmpound of
formula (I1 I ) provi des\\sdf ciently Rcidic conditions. 55 Conmpounds of
formula (11) may be prepare for exanple, by the nmethod described in
British patent application . 2209335A. Compounds of forrmula (111) are
ei t her jgnown, or may be prepared from known conpounds by conventi onal
pr ocedur esor afrotectefEHerVati& heréat Iwiltla cdpouvad of ipmo @t ed derivative of a conpound
of formula (11) is used in the above process, it may be a derijvative in
whi ch t he HoOldire nil)r ogen atomis protected. The N-protecting group nmay be,
for exanple, an aryl nmet hoxynet hyl (e.g. phenyl met hoxymethyl) group. This
group néy da witderestl it therpresense of @r aeid atiant ialmte'ri\ﬁemnﬁattwps ddlinyrsiuivherepfecessanniy a
(1) by hydP'D‘% elreh pygiradecting groups.pr esence of a catal yst (e.g. pal | adi um on

©

acid may be, for example, a strong mineral acid (e.g. hydrochloric acid), a hydrocarbylsulphonic
; acid (e.g. p-toluenesulphonic or methanesulphonic acid), or a carboxylic acid (e.g. maleic or acetic acid).
The reaction may conveniently be effected in a high boiling polar solvent such as N-methylpytrolidinone
40 or dimethylacetamide, at an elevated temperature, for example in the range 100 to 200 ° C. Alternatively the
reaction may be conveniently effected in water, an alcohol (e.g. isopropanol or n-butanol), xylene or acetic
acid at the reflux temperature of the solvent.

According to one aspect of the invention, the acid may be, for example, a strong mineral acid (s.g.
hydrochloric acid) or a hydrocarbylsulphonic acid (e.g. p-toluenesulphonic acid). According to another

45 aspect of the invention, the reaction may be effected in water or an alcohol {(e.g. isopropanol) at the reflux
temperature of the solvent.

Most preferably, the reaction is effected in the presence of a hydrocarbylsulphonic acid (e.g. p-
toluenesulphonic or methanesulphonic acid) or hydrochloric acid, in N-methylpyrrolidinone or
dimethylacetamide at a temperature in the range 100 to 200° C, more preferably 100 to 150°C. The use of

50 a hydrocarbylsulphonic acid (e.g. p-toluenesulophonic acid) is particularly preferred.

The compound of formula (lll) is preferably used in the form of a salt, more particularly the
hydrochloride salt. When the reaction is effected with the hydrochloride salt of a compound of formula (ll),
the addition of an acid is optional, since the hydrogen chloride associated with the compound of formula (lil)
provides sufficiently acidic conditions.

65 Compounds of formula (I} may be- prepared, for example, by the method described in British patent
application no. 2209335A.

Compounds of formula (lil) are either known, or may be prepared from known compounds by
conventional procedures.



5 <charcoal). Were it is desired to isolate a conpound of fornmula (1) as a
salt, for exanple a physi ol ogi cal |y acceptable salt, e.g. a hydrochl ori de,
this may be achi eved by reacting t heER0OBEBIRIBDS formul a (1) in the form of
the free base with an appropriate acid, preferably with an equival ent
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denot es 4- hydrox- ynethyl-5-nethylim dazol e hydrochl oride. Exanple 1 35 A
m xture of Ermplatedi ate 1 (49 97g), p-toluenesul phonic acid nonohydrate
(9.50g) &#Ad Internedi ate (20. 259 in N-methyl pyrrolidinone (250m ) was
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The di chlgr eng E@pc m&e Aiasdod1h Rogf f at atnospheric pressure untl
terrperaturewf‘mtr e mxture was at [err]. The stirred m xture was cool ed and
the resul ti ago@n, as:em(mt)esmrﬁ)t Bregies), abo2A.9), ms(m rﬁpmwnﬂ 4300H.0)0 728@0.0),
t.l.c. (System,s)50:8:1) Rf 0.55 . [err] 2.20(3

3. 03(2H t),3.64(2H nm, 3.71(3H,s), 4.50(2H,s), 7. 19(2H m, 7. 44(1H s),

7.50( 1H, oy, Exan@®(2LH, d) ,

Hydrogen chioride gas (1g) was bubbled into N-methylpyrrolidinone (10mi). To this solution was added
intermediate 1 (2g) and Intermediate 2 (0.74g), and the solution was heated to ca. 130° under nitrogen.
After 30min, a further portion of intermediate 2 (0.74g) was added and heating was continued for a further

56 4h. The solution was aliowed to cool, added to water (30mi) and 1M sodium bicarbonate solution (40mi)
added to pH 7-8. After standing for 2h, the precipitated solid was filtered off, washed with water (2x10mi)
and dried in vacuo at 40° to give Compound X (1.3g),t.l.c. (System A, 50:8:1) Rf 0.59. The 'H-n.m.r. data
for this material were consistent with those obtained for the product of Example 1.
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11.76(1H,s). 50 Exanpl e 2 Hydrogen chloride gas (1g) was bubbled into
N-met hyl pyrrolidinone (10m). To this solution was added Internediate 1
(29) and Intermediate 2 (0.74g), ER®38EF2EBMuti on was heated to ca. 130
under ni-trogen. After 30mn, a further portion of Internediate 2 (0.74Q)
was added and heating was continued for a further 55 4h. The sol uti on was
al |l oned tBe®eBB added to vvat er (30n1) and 1M sodi um bi carbonat e sol ution
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Example 7

A mixture of Intermediate 1 (1.50g), Intermediate 2 {2.08g) and concentrated hydrochloric acid (0.4ml) in

1-methyl-2-pyrrolidinone (10ml) was stirred and heated to 115° over 0.5h, then heated at 115-120° for

45 3.5h. The reaction mixture was cooled to ambient temperature, treated with water (10ml) and then with 8%

aqueous sodium bicarbonate (28ml). The resultant suspension was cooled to 5° and filtered to give a solid

which was washed with water to give Compound X (1.58g). The 'H-n.m.r. and tl.c. data for this material
wers consistent with those obtained for the product of Example 1.

s0 Example 8

A mixture of Intermediate 1 (1.50g), Intermediate 2 (1.89g) and methanesulphonic acid (0.19g) in 1-
methyl-2-pyrrolidinone (10ml) was stirred and heated to 123° over 0.8h, then heated at 117-124° for 1h.
The reaction mixture was cooled to ambient temperature, treated with water (6ml) and then with 8%

55 aqueous sodium bicarbonate (20ml), dropwise with stirring. The resultant suspension was cooled to 2* and
filtered to give a solid which was washed with water to give Compound X (1.47g). The H-n.m.r. and t.l.c.
data for this material were consistent with those obtained for the product of Example 1.



A mxture of Internmediate 1 (1.50g), Internediate 2 (2.50g) and

p-t ol uenesul phoni‘’c aci d nonohydrate (0.38g) in dinethylacetam de (10m) was
stirred and heated to [err] over O.ER035Mi1BIated at [err] for a 35
further 3.75h, during which time a further portion of Internediate 2
(0.509) -was added. The reaction m xture was cool ed to anbi ent tenperature,
treated wi t Ranges, (10n1) and then, dr opw se vm'th stirring w th 8% aqueous
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and Internediate 2 (1 hy i dinone (10M ) wagpstirred
m xture was cooled to -m%&pe;-a-t-tﬁcé’fzir}dtreated with water (6m),
fol |l owed by 8% aqueous carbonate (20m ), 15 dropwise with
solid which was washed with wR¥r and ethanol to gi ve Conpound X (1.05g).
The [errfoand t.l.c. data for this nmaterial were consistent with those

Exanpl e 15 &0pviseawith| stirrifg. Aherrestiiantesuspfondiont was reeeiedato & * land Tilks@htp, give rit solidrwbithavas 2
for 1h. The _reaction m xture was cooled to anbient tenperature, treated
(L t°r%€ét{t t

(0.20g) in 1-met -2- pyrroli |none n“ was strrred an eatedto
then w th 8% apieRsiSiorSRSiprpiraiénCit b Remilei df gesta) formflilaqpW S€ Wi th stirring. The
t.l.c. data for this material were nsistent with those obtained for the
and heatéd to [err] hen heiat ed 'at [err] for 1.2h. The reaction
sthNring. The resultant suspension was cooled to 5 and filtered to give a
obt ai ned for w&einrlrf?%ﬁgengan%lﬁ@&legrgup oﬁﬁ@‘muﬁ’a :11

4 ré ré
/ /
}I; I 3 3 I
_ or R°N N
\/ﬂ? \/
50
R2 R2 .

and R' represents a hydrogen atom or a group selected from Ci—galkyl, Ca—galkenyl, Cs—1oalkynyl,
85 Cs-7cycloatkyl, Cs-7cycloalkyiCi-asalkyl, phenyl, phenylCi—zalkyl, phenylmethoxymethyl, phenox-
yethyl, phenoxymethyl, -CO2Rs, -COR®, -CONRSRE® or -SO2R5 (wherein R® and R®, which may be the
same or different, each represents a hydrogen atom, a Cy-galkyl or Ca-7cycloalkyl group, or a phenyl
or phenylCi-salkyl group, in which the phenyl group is optionally substituted by one or more
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20 A mxture of Internediate 1 (10.0g), Internediate 1 (1

p-t ol uenesul phoni ¢ acid nonohydrate (2.38g) in 1-nethyl- :Tpm"lmmn murull””m
(40m) was stirred and heated to [ gpmpjzsewwet B1. 75h, then heatéd &t 122 s
[err] for a further 1.1h. The reaction m xture was then cooled to [err] and
filtered to give a solid which was washed wth ethanol to give Conpound X
in the foBlampe8ts hydrochloride salt (9.95g), mp. 281-282 (dec.). 25 The
t.l.c. data for this material were consistent with those obtained for the

product of ik °f1'"f°m‘%ﬁ'ai‘Ps‘ i‘ 59!!) pleEediate 2, (1.50g)ca '315%\? a g9 @08 ingl-mefNidun

of . generaPV"f“Bﬁ’ Pé‘ ?‘6 I‘ k8 jomer 4A5p. ﬁ‘??n f52-83hy The

gr oup oF temperature. treated with water (6m wrth 8% .aq eous

o o ééngi R e Eg?fas g
err]alk

%err} 7058 K OFL err ae|'1<° eny lretrh‘?F "Ly?f enyI rret hoxyrret hyl ,

phenox-,, ygmbllewphenoxynet hyI [err] (V\/nerei n[err] and [err] , which may
be the same or different, each represents a hydrogen atom a [err]al kyl or
[err]cycl oal Kinlxtul SUirerm@diatd 11NSoY landPinteAAN 2 I80§)3h HietFEDpiRolicinBne\OAIN whshe
phenyl gr etdiafid Seateld @1ed3l \over OIBA ! théniie@idd Byt 18126 Ofbr 12N The feactiontiaiie was Eboled to

m Xt ur e obmbisritasripeetidé andl irdaled Siig) watdr 16raYy, Tadwat By 8% (ahuddBg podairdbicabonite (2oa)d
(0. 20Qg)1s i drofiwisee ithy $tirribg. Ther resultant] istsparesion Wasricyoladals 53 tand ffitaledato dhivie ceagolid] which vax 1 |
over 0. 75hasheheith watert apd ethiand) &r give Campolind?2% [1.05@)) Fhed'H-meacnd bie. datx foy this mweial
cool ed t owemisorsistent witrthose ohiained for theenredychofl Bxematetler (6n ) and then with 8%
aqueous sodi um bi carbonate (22m ), dropwise with stirring. The resultant
sushensi oBxa@e dool ed to [err] and filtered to gi ve a SO|Id whi ch vvas

vvashed 29\/|th vva er an et ano to _give: Oorrpound X The %err

ppdure, dl(‘ e'"@ﬁf‘r’g'@'gt eg 4%af‘ Pf 'PydfaF?e
product 0 :SE%H% t "2; %ﬁg te gand
Lntergedla ‘ﬁe uhétr'?éd) mZhﬁ%Ti[n ..,,. | %zPa ﬁ
eat ed [ OrjFblga B {& s rial bl e brelet of B ér
m xtur & was coo terrperature an reate w T h wat (6n1)

fol |l owed Bjafd aqueous sodlunrblcarbonate (20m ), 15 dropwi se with
stirring. The resultant suspension was cooled to [err] and filtered to give
a sol i d whi cAipragess 1WRHE BRpatatioN oM BdofipodHd @r génBraiterimulaq):gi ve Conpound X (1. 059) .
The [ern§] and t.l.c. data for this material were consistent with those
obt ai ned for the product of Exanple 1. Exanple 11 20 A m xture of
Internmediate 1 (10.0g), Internediafje 1 (13.4g) and p-tol uenesul phonic acid
nonohydrate (2.38g) in_1-nethyl- rrolidi none (40nml) was stirred and

| . [err] for a furif r 1.1h.
to 5 and filtered to give a"solid
b-give (CHadound X in the formof its
281 282 (dec ).

QD
—
1

The reatti on m xtur
whi ch was yvashed Wi

L

40

wherein I'm represents an imidazolyl group of the formula :

45 R4 r4
/ /
s N
V.R or R3N /N
. Y
R2 R2

and R' represents a hydrogen atom or a group selected from C;-galkyl, Cs—salkenyl, Cz—1oalkynyl,
55 Ca-7cycloalkyl, Cs-zcycloalkylCq-salkyl, phenyl, phenylCi-salkyl, phenylmethoxymethyl, phenox-
yethyl, phenoxymethyl, -COzRs, -COR®, -CONRSR® or -SO2R° (wherein R® and RS, which may be the
same or different, each represents a hydrogen atom, a Cy-salkyl or Ca—zcycloalkyl group, or a phenyl
or phenylCi-salkyl group, in which the phenyl group is optionally substituted by one or more
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25 The t.l.c. data for this material were consistent with tho N
for the product of Exanple 1.- Clainms 1. A process for the preﬂmﬂﬂ"ﬁﬂmﬂl“"'“l ?
conmpound of general fornula (1): JEPDP@88Y21381 40 wherein I mrepkesenis an s- =

i m dazolyl group of the formula: [err] and [err] represents a hydrogen atom

or a group selected fronr err al kyl , err]a kenyl , [err] alképg
[err]cycl oal & I“*‘"< é?rr %‘IpFrE "at the ’if?I’é?‘I)VIaf r T&F%y‘?"'ese"t

re f
phenyI et hOX?I _salggg’%_y ycloal-

(wherein [er'r Cg?.l e :Islror hényl rup up$, which mar bethe
iyt §§£m n r: % ,g%% érngzzse e

phewryl or |onaIIy
substltuted one or 21 Bl [err]alkyl [err]alkoxy or
hydr oxy groups or halogen atons, mnth t he proviso that [err] does not
represent a hydrogen atom when [erg] represents a group [err]); one of the
groups pepresented by R2, R3 and Rt is a hydrogen atomor a [err]alkyl,
[err]cycloal - kyl, [e ' enyl or phenyl[err]al kyl group, and each
of the other two greg gihe 5 same or diffexept,

represents a hydrogg ¥e+kil group; and n represents 2 or 3;
whi ch conprises rea® ftnul a (1) 10 [err]

(rr) 15s20 or a protect derivative thereof, with a conmpound of
formula (111): [err] (I'1112q0r a salt thereof in the presence of an acid
at an el evated tenperature, Toll owed where necessary by 25 renoval of
any protecting groups 2. A process as clainmed in CIainrl for the
preparation of 2 3 4, 5-tetrahydro-5-neth 5net hyl -

i i dazo¥- 4- y?')arPé‘it‘?ﬁﬁd]deri"FI_“’BWI o ?W?Wémfg’fl"g IgEby react i on of

2,3,4,5- tetrﬁ¢%d Methyl 1H pyrido- [4,3-b]indol-1-one as the conpound
of fornula (1 and 4 ydr oxynet hyl - 5- nethyllnrdazole as the 30

conmpound of I I I g
iset | mgt he $aL St ool e pbcdfe IR il infordlry B WRAFICesstE o
Claim1l or 2 mherern t he acrd I's a strong mineral acid or a hydrocarbylsu

“phoni ¢ acizd. A Jrcéss £ dMifCRSCIAR T loRHEESedarhtich bt 2)54ﬂeﬁahpa‘m% miefhyi2-{ErRIGL - t he
acid is p-t ORIV 8-pHdofd,3-bhndol -SHe sy OB SctigS of ﬂmﬁhhymomtwrh yAdo's 1
to 4 wher ei naBibgindoRBérol &Nthb ScoMpdund f fodtidia N aad MglrokyiethiIgmddgAiMiiazole as the
80 compound of formula (lll), the compound of formula (lll) optionally being used in the form of the
hydrochloride salt.

3. A process as claimed in Claim 1 or 2 wherein the acid is a strong mineral acid or a hydrocarbylsul-
phonic acid. ' '
35
4. A process as claimed in any of Claims 1 to 3 wherein the acid is p-toluenesulphonic acid.

\,/ 5. A process as claimed in any of Claims 1 {o 4 wherein the reaction is carried out in a high boiling polar
solvent.
40
6. A process as claimed in any of Claims 1 to 5 wherein the reaction is carried out in N-methylpyr-
rolidinone or dimethylacetamide.

7. A process as claimed in Claim 5 or 6 wherein the reaction is carried out at a temperature of 100 io
45 200°C.

8. A process as claimed in any of Claims 1 to 4 wherein the reaction is carried out in water or an alcohol
at the reflux temperature of the solvent.

50 9. A process as claimed in any of Claims 1 to 8 wherein the compound of formula (I) produced is
subsequently converted into a salt. '

10. A process as claimed in Claim 9 wherein the compound of formula (I) is converted into the
hyrdochloride.
55
11. A process as claimed in Claim 1 for the preparation of a compound of formula (I) in which R’
represents a hydrogen atom or a methyl, ethyl, n-propy! or isopropy! group, R? and R® each represent
a hydrogen atom, R* represents a methyl group, and n represents 2, or a physiologically acceptable

8



A process as clained in daim5 or EPWa8B@R2hBIhe reaction is

a tenperature of 100 to 45 200 C. 8. A process as clained in any of
Clains 1 to 4 wherein the reaction is carried out in water or an al cohol at
the reflux tefe¥ SNFd" ¥t he solvent. 50 9. A process as clained in any
of Cl ains rto 8 wherein the conpound of formula (1) produced is
subsequentllgf’%'mg'i“f % into a salt. 10. A process as clained in Caim9
wherein the c j ] the hyrdochl oride. 55
11.\K prtgcgs'sgg%ﬂ}éﬁg?rqn%r ?%Hgn%i\;r‘#%dk r@ﬂ'ﬁ%"?@ﬁ?@%‘i n of a conpound of
formula (1) in which [err] represents a hydrogen atomor a nethyl, ethyl,
n- propyl or isopropyl group, R2 and;R3 each represent a hydrogen atom

[err] represents a nmethyl group, a i n represents 2, or a physiologically
t /Me t hereof. Patent gn prCche 5

accept able 8 EP O
1. Verfahren zur Hergtell upg ei i ndung der all genei nen F I (1): O

10(1 a J f (CH) RL worin Im
far eine | mdazolylgru : 20 R4

R4 25 N3 | : oder R3N
N R2 15 Rl R2 30 steht; und Rl ein

Wasser st of f at om oder ei ne G uppe, ausgewAhlt aus C -6-Al kyl, C3-s-Alkenyl,
Ca- 1o- Al ki nyl, C3-7-Cycloal kyl, C3-7-Cycloal kyl -d -4-al kyl, Phenyl,

Phenyl - O - 3- a0 , Phenyl net hoxynet hyl , Phe- noxyet hyl, Phenoxynet hyl,

- CORR5, - COR5, -'Biete d?ﬁﬂ‘ﬂ?’“‘?éd’?@"('%bei R5 und Rr, die gleich oder 35
verschi efen sein konnen, jeweils ein Wasserstoffatom eine G -G Al kyl- oder
C3- 7- Cycl oal kyl gruppe oder eine Phgnyl- oder Phenyl-d -4-alkyl gruppe

bedeut en, wobei di e Phenyl grup ﬁegebenenf alls durch ein oder melR%re Cl
-4- Al kyl -, C, -4-Almymr|}lilyedroxygruppen oder I—iaJ.ng.eF%;rs/ubstitu-

25 N_ 3 3
. oder R°N N
\/NR \/
. R2 R2

30
steht; und _

R' ein Wasserstoffatom oder eine Gruppe, ausgewshlt aus Ci-g-Alkyl, C3—s-Alkenyl, Cz—10-Alkinyl,
Cs-7-Cycloalkyl, Cs;—7-Cycloalkyl-Ci-s-alkyl, Phenyl, Phenyl-C;-s-alkyl, Phenylmethoxymethyl, Phe-
noxyethyl, Phenoxymethyl, -COz2R°, -COR?, -CONR°R¢ oder -SO2R° (wobsi R5 und R®, die gleich oder

35 verschieden sein kdnnen, jeweils ein Wasserstoffatom, eine Ci-s-Alkyl- oder Cs—7-Cycloalkylgruppe
oder eine Phenyl- oder Phenyl-Ci-s-alkylgruppe bedeuten, wobei die Phenylgruppe gegebenentalls
durch ein oder mehrere Cq-4-Alkyl-, C1-4-Alkoxy- oder Hydroxygruppen oder Halogenatome substitu-

':\»/" iert ist, mit der MaBgabe, daB R® kein Wasserstoffatom darstelit, wenn R! eine Gruppe -CO.R° oder
-SO2R® isf) ist;
40 eine der Gruppen R2, R® und R* ein Wasserstoffatom oder eine Ci—g-Alkyl-, Cs—7-Cycloalkyl-,

Cz -s-Alkenyl-, Phenyi- oder Phenyl-Cs -z-alkylgruppe darstelit und jede der anderen zwei Gruppen, die
gleich oder verschieden sein kdnnen, jewseils sin Wasserstoffatom oder eine G —s-Alkylgruppe darstellt;
und n den Wert 2 oder 3 hat; dadurch gekennzeichnet, da8 man eine Verbindung der Formel (ll):

P o

50

oder ein geschiitztes Derivat davon mit einer Verbindung der Formiel (lll):

HOCHz-Im  (lil)

sol vent. 40 6. A process as clainmed in any of Claims 1 to 5 [
reaction is carried out in N-nethylpyr- rolidinone or dineth ﬁqlgtﬂ Jmﬂ”“l
c| &



lert ist, mt der Maegabe, daB R5 kein Wasserstof fatom darstell

ei ne Gruppe -CO2R5 oder -SC2R5 ist) ist; 40 ei ne der !! ’,mm Iim”"l
und R4 ein Vasser st of f at om oder ei ER0GBS 7251 B kyl -, Ca-7-Cycl o

C3-r- Al kenyl -, Phenyl - oder Phenyl-d - 3-al kyl gruppe darstelit und j ede der
anderen zwei G uppen, di e gI ei ch oder verschi eden sein konnen, jeweils ein
Wasser st of f at om oder Gs Al k ru arstel | ; und n den V‘grt 2 oder

<] u n

3 hat; dadur om@e@raesmh 9@3@*@& BRis, O li ompry e (PF i a5

0 50~~~ RS R R S TR ISS f’EI"E?" ye ~~~~lz_gruggen 55 oder ein

geschLL 22y MR Rlon mz&rl-@lls@ﬁf V6 54 DSl 18k e b}t | ™
(113 9° = offien %Pom.f?ﬁ} éﬂh oo Jhrc%ﬁiJ% {gﬁaﬁ ngﬁl fhas
Tenperat ur upRati4 r Bdnh&"(HSh erbmdung der

i r gendwel chergaalYiing %wae%.%madngrde't Formel (lﬁ) Y &%fne’f\ nsen da%hn RESINdHieRoribisads -
Her st el | ung vepkbndst dirdt, O Tetrahy ro-5-nmethyl -2-[(5-nmethyl-1 Himdazol -4-

yl)ymet hyl ] -1 H pyrido[ 4, 3-b] i ndol - 1- on durch Um;etzung von
2, 3, 4, 5- Test r wdiighterondoh Wadpbugh 1 lobir [2y dddkolh dekdnndeichiétpdas HieBiudethe ¥R iMIdtasgureler
Formel (11) odeeleide tiydehcarysutidnisgure iSt- met hyl i m dazol al s Verbi ndung der For nel
(rrr), wobei die Verbindung der Formel (I1l) gegebenenfalls in der Form des
Hydr ochl oré d¥edabresnagk pinerm dertAngpirlictie 1 b§ 33dadivelr gekennzaichaetdaf\die Séwre b-Tolugisidion- 2,
dadur ch’sgekesdwed$tchnet, daB die Saure eine starke M neral saure oder eine
Hydr ocar byl sul fonsgure ist. 4. Verfahren nach einemder AnsprUche 1 bis 3,
dadurch gékeVRTBuPE Rechreinspagder Aneprishe, i disyh Tiagurchy gqkpanzpichnet, daB mag fiig- Begkign in 5
Verfahren na@?P"éW‘%%ﬁ‘ﬁdﬁ@P"E@'@%l@éms"lﬁ%f’%‘m’ﬂ“h“dadurch gekennzel chnet, daB man
di e\Reaktlon | | ne hoch5| n Losun dur
6. Ver (3hifon ﬁ{é Ech i R% 3\%3@ ﬁadéf chegReRIP e Gk B 98 Pt o R
X RNy PPBMAA s

man di e Reak!f y“ﬂ"dﬂlc’" der Di methyl acetanid durchf Unrt.

Reakt | on Boi vt AACRHEH 6;"%.?{364@3“%‘* Sespictidg b e FeBEofH Sh?
Ver f ahrgn nag dgﬁrlfem er IAnspFOchléf 1 bis 4, dadurch gekennzel chnet, daB man
di e Reakt igdNvdrdn¥i ash eifdfEdor AndRithd\ W’W'daﬁlﬁéh GHeHizbIdR et g8 N'nith Uie ﬁ@a‘ﬁtlon in
Losungsmi t t eWvassshBaeheirdi Allond) bei HRE @l RRrafbAgdR LBSAGMIR dudhaRE ache 1 bi s 8,

dadurch gekennzel chnet, daB man die hergestellte 30 Ver bi ndung der
Formel (1 )o. deenakrbn han:heamamSaalr Znsprasne) d aist 8, dhdurch\Vgekbmizeiehnatadal nilin iy b diesBlite
dadur chsogek evendedusddee Formel([p danach id ieie Sefe uiowandeing der Fornel (1) in das

10. Verfahren nach Anspruch 9, dadurch gekennzeichnet, da8 man die Verbindung der Forme! (I) in das
Hydrochlorid umwandeit.

35 11. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel (), worin R' ein Wasserstoff-
atom oder sine Methyl-, Ethyl, n-Propyl- oder Isopropylgruppe darstelit, R2 und R2 jewsils flir ein
Wasserstoffatom stehen, R* eine Methylgruppe darstellt und n den Wert 2 hat, oder eines physiolo-

\_/ gisch annehmbaren Salzes oder Solvats davon.

40 Revendications

1. Procédé de préparation d'un composé de formule générale (I) :

45 (o]
/ )\i
l | | 7 (I)
CH
s N o (CH3)
Rl
55 " dans laquelle Im représente un groupe imidazolyle de formule :

10



Hydrochl orid ummvandeH. 35 11. Verfahren nach Anspruch 1 z
ei ner Verbi ndung der Fornel (I), worn RI ein Wasserstoff-. @m ﬂ! ﬂﬂ”“l

Met hyl -, Et hyl -, n-Propyl - oder | sd&ERr®©p8s Q@iBbe darstel lt,

jeweils fOr ein Wasserstoffatom stehen, R4 eine thhylgruppe darstellt und
n den Wert 2 hat, oder eines physiolo- gisch annehnbaren Sal zes oder

Sol vat s davon. 40 Revendl| cati ons 1. Proc6d6 de pr6paration d' un Lonmpose de

“fornul e generale (1): 45 R4

(H<C ) n R 55 el'le I mrepresent

formule: 10 * |
R2410 et’R reprdsente un oi Si parm un
groupe alkyle en G -C6, alkdnyle en C3-C6, al kynyle en -Cia, cycloal kyle

en G3-C7, (cycloalkyl en C3-g2 -(alkyle en G -C4), phempl e, phenyl (al kyle

en C -C3), ph6nyl ndt hoxynet hyl e, ph6noxy6t hyl e, ph6noxyiret hyl e, - CO2R5,
-COR5, -HONRS R6 ou -602 R5 (dans lesquels R5 et R qui peuvent 8tre

i denti ques oOuUgttH! fdpfsssiitd h atdnRI"IGAREENe Bl urd Broupe cheldi parsinunLgroupé elkyde afi CiyG digeyle,
un groupe al kel @-GNalkjnyle®n Gu+Cizy Cfchalkyed én @FC,ORydalkylen Cai87)gtaliuip en GhEaymhényisy
phenyl (al kyl ghénfRaikylsten 1 €Ss | rpbényimériaeympthple.cprendxydivian phirbxymétante, OGLBY, i-COR,

avec un ou pl «ONBERSsougS01R dana lekguele FE et B quipeuvent [t identiquespu différenis: derigsntent
un ou plmsi sucscuat wnatemel dhydraggisan gRupoAldile P Fi-Gu oy Ryl &h PSH pu &N HPeIN

atome d' hydr opfi$nde o mbénykelkmt en Epfes lengreurg rphévisugient Svaniuelemep s“b C um@gu

| un des gr ouplesisursegupescaitie®n GanCs FRIKOXYRD GarCs Ry dromis pu HHOU-RISIRWS Ra[%‘@

un groupe al ksq"é't'%‘rﬁ”a':i"’('}e reRiserlie BAsIP| atomeriTygrogéne 'W%ﬁyf"@'éé??t

6nyl (al k4 E0H) C h
g?i?l gé‘it iqu911 |5rhdq1|qrqu8?s)er rééentg%a(:&s. gﬁg Seins i g? ou un ?rloup%ewzarg&%bpe
a 1- 3 ,

Cor’%ogeeg e fo %[a%tre Ige pes gsgl ﬁcuav otré ld§qu gs oé)%Tﬁéﬂanij%Wég Ghd o' ydrbgdre oddn

alé2ou3

(rn) RT 35 ou¥0t S:F | jvec un conpose de formul e
2 ' m rfel iﬁ% él%%@un se @é&Ufb ule( nmp

(rer): de ce ci, en pr6esence d un acide a
tenperature el evbe, puis |orsque ceba est n60essalre on elimne tout

groupe protecteur. )J\

30 I l lfH (II)
(CH2)

i m dazol yl e de

35
ou un dérivé protégé de celui-ci, avec un composé de formule (llI) :

HOCHz-Im [{L1)]
40 .
ou un sel de celui-ci, en présence d'un acide 2 température élevée, puis lorsque cela est nécessaire,
on élimine tout groupe protecteur.

2. Procédé selon la revendication 1, pour la préparation de la 2,3,4,5-tétrahydro-5-méthyl-2-[(5-méthyl-1H-
45 imidazol-4-yl)méthyl-1H-pyrido[4,3-b]indol-1-one, en faisant réagir la 2,3,4,5-tétrahydro-5-méthyl- 1H-
pyrido[4,3-bJindol-1-one en tant que le composé de formule (Il) et du 4whydroxyméthyl-5-méthyllm|da-
zole en tant que le composé de formule (lll), le composé de formule (lll) étant éventuellement employé
sous la forme du sel chlorhydrate.

50 3. Procédé selon la revendication 1 ou 2, dans lequel I'acide est un acide minéral fort ou un acide
hydrocarbyl sulfonique.

4. Procédé selon I'une quelconque des revendications 1 & 3, dans lequel I'acide est I'acide p-toluéne
sulfonique.
55
5. Procédé selon I'une quelconque des revendications 1 2 4, dans lequel la réaction est effectuée dans un
solvant polaire & point d'ébullition élevé.

11



2. Procedd selon la revendication 1, pour |la preparation de | Tl
2,3,4,5-tdtrahydro-5-nethyl -2-[ (5-n6thyl -1 H 45 i m dazolmﬂml‘mwmummm s
H pyrido[ 4, 3-b]i ndol - 1-one, Sn faEB®BB572uBAr | a *# ¢ L Mo 5%
2,3,4,5-tetrahydro-5-nethyl -1 H pyri doE4, 3-b]indol -1-one en tant que le
conpose de formule (l11) et du 4-hydroxynbt hyl -5-ndt hylim da- zole en tant

qus | e cofpdeséddeselonypaausiqonqup fles W@"g?ﬁ?ﬁ@é& ‘rdéa'IséﬁqHﬂ?/ae’éicI'?"I ot %‘P‘ﬁ'ﬁﬁe dens do

event uel | emia-mgipwrplidinepr v qudimei}eeaMide.e| cnl orhydrate. 50 3. Procdde

I I i.cafi 1 2, d I L. aci i 1
Fort ou uf SEHE RYBPIREPEILL TG spyae o eplh B ofRhd N RO ARAIB Ro |
des_r evendi e ofs 1 a 3, dans lequel |"acide est |'acide p-tolubne

sul f oni qug_. PRod6d seBEn B ire Gueltdn fJ]dJslrwaﬁdi kAL G QN WensObctel 15 VEaBdh GatldibdisEe bark 4,
dans Iequél L LGT BRhoR LR ch Wil ddmentn 501 vant polaite & poi
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