EP O 361 317 Bl Description The present i nvention relates to novel

pyri doifndol e derivatives and a Pl g dgeHyighal | y acceptable salt thereof.
More particularly, it relates to novel pyridoindole derivatives and a
pharmaceutically acceptable salt 5 thereof which have pharnmacol ogi cal
activiti Ossaiidn as 5- hydroxytryptam ne (5-HT) antagonismand the like, to
processes for preparation thereof, to a pharmaceutical conposition
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pai NS Or néwdae Systont (TNSF ditRdrbosubiess fspchdsis [Blg) Schizophrenia) midntal étc.}) @MGLAL RS depres-
vascul ar sib€ pdias bresthescduth }s sadhchsa 6.6 rigraing, &lugter Retdagius) vasdulan Baatiachep, atc.) @idC. ) ;
gast r oi nhesdgia elg. tgeminal ewdalgialodtc.)a gastyinfdticatslisatiers) ach ras isph@aths ofadastRiitestinal

- dysfureet dysfunstion kuchsis oowithyiort dxamifle dyspersisppeptic uoes pefipseeagphagitjstand flatllanes, and
ref | ux oédgginbayiet sysdromel (1BS)anausee oc wmitimg.cbach of iwhigh may beyesséciatedrvdth canser( thad®y;
nausea omotieprsickriepsy andthe ¥ke i hupan bdingron gnimals, particylarhnnavepand Yemitigcer t her apy;
mot i on si cRMthgegardip thetsigtes of theearisin hig field) fos ekampleothe foflewingl campayag isikeqwnar | y
nausea and vonmiting. Wth regard to the states of the arts in this field,
for eXanple, the follow ng conmpound ig knovvn 25 0 30

[err] 35 (Japanese Patent Gazette  KOKAI: 214784) As a result of an
extensi ve study, the inventor saof the*or--- t 1 ventlon coul d obtain the
col ogical activities. The

pyri doi ndol e derivatives whi hﬁf
pyri dgoj ndol e derivatives of & i nventli on are novel and can be
represented by the fornula (1): ein [err] is

hydr ogen, |ower al kyl or |ower al 55 e3rr] S hydr ogen,
| ower al kyl or halogen, [err] is 3 i m dazolyl or pyridyl, each of
whi ch may have suitable substituent(s), and [err] is hydr ogen,

| ower sal kyl(JaphieéePaténk E&aNd KOKAI By siuragy (| ower ) al kyl and [err] is

hydr ogen, Masth @3ut oban &tynsio Study) the Znventors of the present invention could obtain the pyridoindole
derivatives which have strong pharmacological activities.

The pyridoindole derivatives of the present invention are novel and can be represented by the formula
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wherein _
Rlis hydrogen, lower alkyl or lower alkenyl,
85 Reis hydrogen, lower alkyl or halogen,
R3is imidazolyl or pyridyl, each of which may have suitable substitueni(s), and
Rt is hydrogen, lower alkyl, lower alkenyl or hydroxy(lower)alkyl and
RS is hydrogen. hydroxy or acyloxy, or
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EP 0 361 317 Bl R4 and R5 are | i nked together to forman additional bond.
Wth r'egard to the compound (1) ofgpb@spafsgfit i nvention, it is to be noted
that there may be one or nore optically isoneric pairs due to the presence
. of one or nore asymretric carbon aton(s) and these isomers or a m xture

t her eof ar e R} aud Rickeal winkél tngethesio dqome aw hdditiowal bamdpound (1) of the present

i nventi on. 5With regid dothdicompaund (Dha ther presenttinvientipayrit is dnbe ndtedt thed jtheest mayobeperered
(1) can bengse epligalis dsomeria pairs thed lodhd presepsend dpe esmere @ewmetrit caorf atem(s) gndrthese or
a sal t t hdfoggrs opg mpdyrestheraat agdnclydedsyithin s sgops of fpcqnpgg (Baf theprespatinventiprer r ] 10
(la) 15°% According to the present invention, therobjgct.cgmpoung,d)cambe prergred by the followipg processes
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R6. 45 50 or a salt thereof 55
Renoval of the [err]
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EP O 361 317 Bl Process 3 5
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20:[err] (M) [err]
30

or a salt thereof [err]

[err] or a salt thereogpgmeyhi? gpr @ salt thereof 55 EP O

361 317 Bl Process 8 5
Introduction of [err] 15
salt thereof 30 wherein [err]
[err] is Process 3 :

hydr oxy(l ower)al kyl, [err] is

hydrogengand [err] is hydroxy or acyloxy, or [err] are
together to form an addltlonal

| oner al kyl,

kﬁymivaﬁebf]tﬁée

or a salt thereof 20 [err] 25 or a
are each as defined above, 35
| oner al kenyl or
acyl oxy, [err] is
| i nked
each hydrogen or | ower

al kyl, 40 [err] is _ rotective groupg S5[err] is

| ower al kyl, X is lmino groée?ggY and Y isp 4,

N, N- di (| ower yﬁ af¥ORPi s en Br Y and
Z are cogbin Lo e—A45 Sui tapl e he[” compettads
(1), (la), (Ib),~(Iy |d) (1), (lg), (ny, 1), K)un
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(111), (V) and (V)

salt and may |nclud8 a salg? mnthRd base or an acid additRon salt
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salt with an inorgani c base,
salt, potassiumsaltgy
organi ¢ base®* idrSdb&
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50:pyridine salt, picoline salt, ethanolamne salt, triethanolam ne salt;
di cycl ohexyl am ne salt, N, N -di bergp ggﬁp{,ﬁyé nedi am ne salt, etc.), etc.;
an inorganic acid addi tion sal t (e.g drochl ori de, hydrobrom de, sulfate,
phosphate, etc.); an organic carboxylic or sulfonic acid addition salt
(e.g. formate, acetate, trifluoroacetate, naleate, tartrate,

nmet hanesul f oBabgesBeldzenesul f onate, p-tol uenesul fonate, etc.); a salt with
a basic or acidic amno acid (e.g. arginine, aspartic acid, glutamc acid,
etc.); and the like, and th pref erabl e exanple thereof 55 is an acid

additioh salt. In the and subsequent descriptions of the present
specification, suitabl les and illustra- tions of the various
definitions whi ;Hwe§gn j nventio B@®R wit hin e_t her eof
are explain i s f®1ows. 7 ER_0 361 '[awer "
is intgpded to neanf1l T 6 carbon atons preferably 1 on atons,

unl ess ot herwi se indicated. Suitable ' Iomer al kyl " may incl ude strai ght or

branched one, havin§ 1 to 6 carbon atom(s), such as nethyI]-ethyI propyl ,

i sopropyl, butyl, t-butyl, pentyl, hexyl, preferably one havrng l1to 4

car bon atons, euuhib t he Iike, in which the nost preferred one is nethyl,

ethyl @ propyl. lable “l ower al kenyl™ may include vinykp)l-propenyl,

allyl, 1-butanyd s&thutleswdor 2- pentenyl, and the |ike gr ef erabI y one

having 2 to 4 carbon atons, in which the nost preferPEd ofidlits thergof

S itable "h¥proxy(lomer)alkyl" is lower alkyl as nentioned above which is
g/ it ut ed2BEPCIRSE gky: and may include hydroxymethyl, hydroxyethyl,

ox$propyl, and the like, in which the nost preferred one is 10
hydroxynethyl Sui t abl e "hal ogen" neans fl uoro, chloro, brono and iodo, in

whi ch the nost preferred ope is chloro. Suit Ek "im dazol yl" means
1H i m dazol yl -1-yl, 1H nmRda -2-y:, 1 FFI azol -4-yl and
1H i m gazol - 5-yl . i ridyl" neans }ldyl 3-pyridyl and

in thedxerams 1gntg}p@fgyf or pyridyl, each
tituent(s)" 15 1is conventional one used in

a pharnmaceutica nd ncl ude Tower alkyl—as Tmentioned above,
ini,no- protective ntioned bel ow, and the like. Suitable acyl
nol et ysoi N t he terng acyl gxy" may include conventional one derived, for
exanpl e, from carbOxylic, carbonic, sulfonic and carbam c acids, and the
pref erabl e exanple thereof is | ower al kanoyl (e.g. fornyl, acetyl,

propi onyl , butyryI(IdEobutyryI, val eryl, isoval eryl, pivaloyl, hexanoyl,
etc.), lowyyr g L%ﬁé%géFZO (e.g. nesyl, ethanesul fonyl,
propaﬁésulfonyl etc the like, in which the nost preferred one is
acetyl. These acyl group may be substituted with suitable substituent(s)
such as hal ogen (e.qg. chIorine brom ne, iodine, fluorine). Suitable

"im no- protective group" nay include conventloq? one, and the preferable

4-pyri dyl . i
of which nme}

exanple thereof is ar(lower)al kyl such as pon orgdl or
trl-)pﬁenyl(lomer)alkyl (e.g. benzyl, benzH y rltyl etc.), acyl such
25 as N, N-di(lower)alkyl sul fanoy| 4 IsulfanDyI etc.),
| ower al kanesul fonyl (e.g. mes\y esu yl (e.qg. tosyl etc.),
and the like, in which the nost pretrer e |s§*ﬂﬂgyl benzyl or N, N
di met byl sul f anoyl . 1
R
(11)
50 or a salt thereof



Suitabl e "acid residue” may include hal ogen as mentioned above, and the

i ke. Suitable "N, N-di (I ower)al kyl g " may include

N, N- di et hyl am nonet hyl , and the I?‘f(rg@gg{ﬁﬂ Particularly, the preferred
enbodi ments of [err], [err] are as follows. [err] is

hydr ogen; |ower al kyl such as nethyl, ethyl, propyl, etc.; or |ower alkenyl
such as allyl, et:ESE g ¢ hydr ogen; |ower al kyl such as nethyl,
etc.; or hal ogen such as chloro; 35 [err] is .1 Himdazolyl
whi ch may have one or nore, preferably one to th{__ee substituent(s) selected
from | oser alkyl and imno-pjotective group sutR 5YCFIRRr OFikyl-1 H

i mdazol-1-yl (e.g. 2-nmethyly 1H-i n}dazol -1-yl ,Rétc. ), 1H i m dazol-2-yl,
1-ar(l ower)al kyl 2Ll oy o - (e.qg. 1-trit§|-1l—l—inidazo|;2-y|, etc.),
1-ar (| ower) al kyI-Rs-I k W -1H imdazol -4-yl (e.qg. i

5-methyl -1-trityl-1H i m ¢gazol -4-yl, 1-benzyl-5-nethyl-1Him dazol -4- 40

yl, etc™, 5-1ower alkyl-1Hi midazol-4-yl (e.g. 5-nethyl-1Hi i dazol -4-yl,
etc.), 1l-ar- (lower)al kg-1H i m dazol-4-yl (e.g. 1-trityl-1Him dazol-4-yl,
etc.), 1Himdazol-4-yl, 2- |ower alkyl-5-1ower alkyl-1Him dazol -4-yl

(e.g. 2,5-dinethyl -1I—|—'frj)jazol -4-yl, etc.), 1- ar(lower)alkyl-2-1ower

al kyl -1,.Hi m dazol -4-36/5%1(-..& . 2-nethyl-1-trityl-imdazol -4-yl, etc.),

2-1 ower al kyl - 1HIMi & t4’8§@r§%f_ g. 2-nmethyl-1Him dazol -4-yl, etc.),

1-1 ower al kyl-1H 45 - i m dazol -4-yl (e.g.

1- et hyl - 1H-i m dazol -4-yl, etc.), 1-lower alkyl-5-1ower alkyl-1Him

idazol -4-yl (e.g. 1,5-dinmethyl-1Him dazol-4-yl, gtﬁ}.) and

1- (| ower) al kyl am nosul fonyl - 5-1ower al kyl -1 H ym&azol -4-yl (e.g. 1

- di nmet hyl am nosul f onyl - 5-net hyl -1 H-igﬁda )3 1-1ower

al kyl -1Hi m dazol -5-yl (e.g. 1-nethyl-1H Rgtaza -yl ,Retc.) and 1-1ower
al kyl -4-1ower al kyl-1 Himdazol-5-yl (e.g. 1| 4-dinethyl-1

H i m dazol -5-yl, etc.); 50 Ipyridyl which may have | ower
al kyl s@ch as 3-pyridyl which may have sui t abl® substituent(s) such as
3-pyridyl and 2-1ower alkyl-3-pyridyl (e.g. 2-nethyl-3-pyridyl, etc.); and
[err] is hydrogen; |ower alkyl such agrggthyl, ethyl, etc.; |ower
al kenyl such as allyl, etc.; or hydroxy- 55

(Vower) al kyl such as hydroxynet hyi et c. @TaRdSpEr Fhegeot hydr ogen;
hydr oxy; or acyl oxy such as | ower al kanoyl oxy (e.g. acetoxy, etc.), and the
like; or 8ereiniEP 0 361 317 Bl [err] are linked together to form
an additional bond. The processes 1 to 8 for preparing the object conpound
(1) of the pheaeem! ri HdeBaleON oadhtis ASIbPIHIRS i n detail in the follow ng. 5
Processgl The igbj ect conpoungowet amyl, Rweralie@ br Hyleky@sWwen@Ryl be prepared by
reacting theagcgenpound (I1) Wakyloxyhe

R: is hydrogen and RS is hydroxy or acyloxy, or
L R{ and R} are linked together to form an additional bond,
L R%, R® and R? are each hydrogen or lower alkyl,
40 Rl is imino-protective group,
R} is lower alkyl,
Xis acid residue, and
Yis N,N-di{lower)atkylaminomethyl and
Zis hydrogen or Y and Z are combined to from methylene.

45 Suitable salt of the compounds (1), (1a), (Ib), (Ic), (Id), (le), (i), (Ig), (Ih), (1), (i), k), (), (V) and (VI) are
conventional non-toxic, pharmaceutically acceptable salt and may include a salt with a base or an acid
addition salt such as a salt with an inorganic base, for example, an alkali metal salt (e.g. sodium salt,
potassium salt, cesium salt, etc.), an alkaline earth metal salt (e.g. calcium salt, magnesium salt, etc.), an
ammonium salt; a salt with an organic base, for example, an organic amine salt (e.g. triethylamine salt,

s0 pyridine salt, picoline salt, ethanolamine salit, triethanolamine salt, dicyclohexylamine salt, N,N'-diben-
zylethylenediamine salt, etc.), etc.; an inorganic acid addition salt (e.g. hydrochloride, hydrobromide, sulfate,
phosphate, etc.); an organic carboxylic or suffonic acid addition salt (e.g. formate, acetate, trifluoroacetate,
maleate, tarirate, methanesulfonate, benzenesulfonate, p-toluenesulfonate, etc.); a salt with a basic or acidic
amino acid (e.g. arginine, aspartic acid, giutamic acid, efc.); and the like, and the preferable example thereof

§5 is an acid addition salt.

In the above and subsequent descriptions of the present specification, suitable examples and illustra-
tions of the various definitions which the present invention include within the scope thereof are expiained in
detail as follows.



compound (I11) or a salt thereof. The present reaction is usually carried
out in the presence of a base su lithium(e.g. n- 10
butyllithium etc.), alkali net af\éph@g??égz)é(%. g. sodi um hydride, potassium
hydride, etc), and the like. The present reaction is usually carried out in
a sol vent dmhe lter@S’loghbrd s nended i torerielny/ 1 $016 tatdnteomsd pristably |1 to r4- carbairaid@s, unless
di et hyl f othermise tldicatedf net hyl acet am de, benzene, hexane, tetrahydrofuran, or
any ot her Switabentowshall” waeincivdst straidhter bahghed bihieg bavingletor & eattion @tem(s),heach as
react i onmetwpethh treapid. iseprapgt butwil, itbutdaentyt lexylherefergbly phedavings1 o<k ratbpbry ateras; piided
out undetheditssni ‘{?h thatmosirfseferted onesis methyestanl orREOPYr  under heating. Process 2:
The obj ect iAvSolryer flkapyl” By &‘c'g% Yinyl: Heprapeyl @livh Trwtepyl.cAsitesy. gbenfeadcaId{lp t he
conpound e} fe'iﬂﬁ"?lﬂ" 'ﬁ%‘"%t%‘ hu ?“} ‘”hGP thg "?é'ipfef?’ﬁéf’%fa"y*rhe reactlon i's
5°é‘¥eﬁ?é’

a(ypra?%%ﬁ%}h?é % g 105?3{?33 d g:ferg‘ltr one is

usual | y carﬁ”taé’ 8 9‘?:"3?

et hanol , F‘:E(¥ '(‘)yl , '°é‘f"5”]y

tetr aHgld It;% "h‘g@ eearr}se fI Ioro lumo an of frjlr n}cl\z}ﬁlb oq e erre lor]:eolg lor;'rc?‘m de,
di met hyl sul u%iedﬁﬂl a %ld glr}i' -| ql-eﬁa tH [éﬁl y
i nfluence t ﬁbfezgi,h 5 react |

ani$ 2-pri -’ ] E‘ 'z

t enper at ur e e bsttabrit i tﬁé\ien@’fﬂnaf ayu lof ,uoeacu & muf#a Hav§ @Ju&&.@glm&men@--

anbi enf  {s&IRRKtRAA bRe usdd M phaf{aBBuBG fid aa.a%{, indB& 1bV) alkyTa® MBfidned: absa, imino- 1Ne€
obj ect cp¥Red grolip &) méMiondd Bslbw, atd s ef can be prepared by subjecting the
conpound ( ISujtabR act Mty int A& kerA adylRxy™ EYMiRdIudé Rarvbritional 6fe defd] 1i B@MPIB.OFoACL | Ve
group. Suearboxialcecariohib Goifohio land daramicaiaias; ahd 1B preferablb eghpRlitredNis lowBitdikafdyE(egLIC h
aS hydr ofoysylsacetyiestopdnylobutyrgiscbiitgryl, valeeyl, isbiraerilymilaloylytmkamoyl Bia)r I6der mikdnesuliast r i ed
outi ot kecy. pesyh ethereswibnyl, p@prasufonyt, stap asd:thel like St iwhigloihe mbst pefamay oriericdcatye, f or
exanpl e, arThpssozayagioep ey e ssubdtituted veith keasitablensbstituehi(sll suchi asehafogery (6.gs alilorinn 35
hydr oxi déromineiiedingi dmasinelydr oxi de, etc.), alkaline earth netal hydroxide (e.g.
nmagnesi um (ByitRblexirejeo-pretegtivg araynt yrby (b‘)@lud%conéﬁmon)" ong,|ahch thp preferable examiiptered is
(e.qg. soa'i('EWﬁ')é'&lf’ Besh 26 @ongsier dis & tinphenyKipwatiakyd (- enzyl, besehydiyl. ity ig Jevhse|

car borfat 8 %('OW isutamayl dag-bN4imethyisulfameyhnete s fpyen alkagesuliany! ffg BPAI%C)net al
bi car boné"fa sf e. o‘&?yb At &g 198r|'5? dn Whigh dhesmost\Prefaxrar 9pm ist iyl Bprayh or My a

metal acé ”%W |8 "unbﬁp potass LaGe etc ), alkallne
earth netal :h“ ?g P etc.),
skl e B} ik ',;'d ﬁ@';s P ANERTRIRL S,
dlpota55|u . or the | i ke, and an organi c base

such as tr ky amn I line,
N et hyl p?/?r olidi nei{érggeg 'ﬂ&ef h'mrs(%“ ag%ﬂﬁ eﬂ%i Bﬁg!tz]ééttf? @ﬁ% aE(fB@l Quc?lgénziil - one,
1, 4- di azabgaycl of 2, 2,h3&r9@hamrauaw§rchd¢ aa:ﬁﬁleffcwﬁhﬁ erflsueﬂmmaroene 5 or the
l'i ke. sghe foyglr ol ysi s 1uShiagof WREHEmAy hdvb LoRE of Aofel BidfeRblly dné tmtdarsusgmuam(s)
hydr ophi | i c organi c sebsten o iowor NEIKYE BndS MineSibtedite GRS -suchDas 2-lowdt iak@lie
acid may include an onig&okeyl d&d. R-roghylr1 H-infidaddla-yB Gicl, 1HiaRiabdl-2-8K it Ar(lowsramyloni C
agiﬂc;l, etc.) and an i néfgdaok2-Ade.gl ety H-ilidaiobZ¥1) €c.), d-agloweahalkiiyscovwmb aiIRyT18-

U, sulfuric acid, ireitigzohd-yl Toxe Sonetied nritylryidhimidayal-dy, i1 Denrghbiorhétlyyl-tdimidaeak4out
I n an 4or gani ¢ sol ventyl ewal Griower alkylftHinidazeloA-w dab. SimethBdH:-imidirel-4aeit.). oar-
tenperature i s not crlpwenelgyl-1Hmidazelifey! (&g ci-trityht H-imidazoh&yl| gt atth-imisidzobsryl, 8t
ambi ent tenperature dawer, Allgesp- '%arrﬂ*rv -iidapeirAwt 9. ZS'G'me‘hV"1ﬂH'é'd?zéUh!d-t9‘%h1'rray
i ncl ude catalytic red E‘Y‘?’B V'?f ‘EY"’ 1@&1‘“"?@6&)’&(Pﬁna‘ﬁg"hﬂﬂﬁ?t\éh“ﬂéﬂw LsiScess

6 and can be carried* °"8 }'g@ g F _d" dHt or
t hl S r%noval re‘aCt I O gt?ﬁ'4 %g% =imi aZOLJX geu}%%vler)al li’r%osul Orrm

5 lower alkyl-1 H-imidazol-4-yl (e.g. 1-d|methylammosulfonyl-s-methyl-1 H-imidazol-4-yl,
etc.), 1-lower alkyl-1H-imidazol-5-yl (e.g. 1-methyl-1H-imidazol-5-yl, etc.) and 1-lower
alkyl-4-lower alkyl-1H-imidazol-5-yl (e.g. 1,4-dimethyl-1H-imidazol-5-yl, etc.);

50 pyridyl which may have lower alkyl such as 3-pyridyl which may have suitable
substituent(s) such as 3-pyridyl and 2-lower alkyl-3-pyridyi (e.g. 2-methyl-3-pyridyl,
etc.); and

Rt is hydrogen;
lower alkyl such as methyl, ethyl, etc.; lower alkenyl such as allyl, etc.; or hydroxy-
55 ({lowenalkyl such as hydroxymethyl, etc.; and
REis hydrogen;
hydroxy; or

acyloxy such as lower alkanoyloxy (e.g. acetoxy, eic.), and the like; or

8



i noQprotective group. The present renpval reaction includes, withinits
scope, the case that hydroxy or acgi,g e g, or the 55 additional bond
formed by |inkage of [err] is ellmnated durlng the reaction or at the
post-treating step of the present process. In such cases, the reaction is
preferably aamfidRd out ark inkbdRgdifie? Hban@bidigbadi dbnast (e. g. pal | adi um on
carbon, et c. Fhe progeesas urto Bddrpadpering itk abpet compaudt @) o thke presvatibweniipn are exbilingl id 61
317 Bl Pr odeé $n the folldmingobj ect compound (le) or a salt thereof can be
prepared by reacting the conpound (la) or a salt thereof with an acyl ating
agent. 5 Proceghe: conpound (la) may be used in the formof its conventional
reactive derivative at the hydroxy group. The acyl ating agent can be
represent ed Bie ehirst eenmpewndrly) of a salictherent §en be PrpRared) by. repgtingythp (eomppausdh (1) wijth ]hel S
acyl oxy as°°d’€?‘f“ﬂé‘l9°ébéﬂ?éheé??8 its conventlonal reactive derivative at th

hyd 'E?F"c"&’b I° sg%ﬂ ﬁg tasenge iofja hage; gyeh psea I|ta| mo. ™

oo o, el:ﬁm’ ko AR o %fﬂﬁ S °*rg°eldv'8 E‘F §8’ﬂsd by
t ted es s i

2; Ir Yg de o aﬁ; ec,, dleg;d m né} thg af:e rm?e, Su%zﬁnea hexan tetra ‘5’6% ra(x)nher are]y 8X?:{ns° vent

Cl?glr Y 0 m cti |Q¥$u§l affi Q& Skt IQJ%f cooling, at ambient
ol QV% iy

acetonltrl e,l.he

tetrahy 0‘1, ure B dﬂa}irh %

NN- di met hyl acet am de, pyri ine or any ot her organl C soI vent whi ch does not
adversel y ppdskdience the reaction. These conventional solvents may al so be
used in a mxture with water. The reaction tenperature is not critical and
t Re react i OnTheSobjsetiadmpgur@aIby bl sarUtheraon G beCistéaled By tréacthiyl thd EdinpodrdeIV) KAIC theON
maly-~al sep bempeunt i) @r @8t thefeot. e presence of an inorganic or organi c base
such as an althealeactioneis aibuallyi caaied outdrt £solvbntisgdhcassvalpa lakghoaiy magthapylr dttenal.garopanol,

N- (| ower ) - @ik néatio agidh aliethybetheX, dibxehe( telratigdrpfaulat yrhdtieylone thimide) echlo@rm, dNNiditmatbylior-k e.
Process 5: méthige, dinjethgisulioxdeponanyl otherfojgaie selveniathich dbesmetddvarsely itfluerse deareastibnby
subj ect i nga mredbaigbunds (1e) or a salt 25 thereof to elinination reaction
of [errpsgr odife reguen emperatyats Reh critical @nd the resglion iss\srally wartied Q!’hﬁfrﬁ"@@"ﬁefﬂpwf%m

i nor gani ¢ WeYevaEnegoryedeshealitg netal hydride (e.g. sodi um hydride, potassium
hydride, etc.), _or the like, and an organi c base such as trial kyl am ne
(e.g. tri mne, triethylam ne etc. ) pi coline, N nethylpyrrolidine,

Methylnorp | i.n abc 4
1, 4- di aZ’abj grgﬁ l’tz;g r:gf"':g g | m j( orgot ot By re‘{]%' %'E‘B'? frg gompoyniLic) or.a §3fte
like. 30 i gna g&% p&a\‘.t.o%rorné %&haa! j;]ar% ?e%héﬁﬁﬁ'tor fdch
as di 0Xane, H?&f sns% gigrél!)l garrle Sdnce
di met hyl acet g[R.Bi§ badd&hk Shtfude, ErP ghle: baLeP uH?Ekealka@FneédeB&.E@@ gSéBhMﬁ“t
whi ch dgespyarkidd PeBERAT Md%fafi&% ),tJl@nrJé InBX8)- hydrBde” .8 CradPBsiunf AYFdab, WaliuS
not criti CiydroRBs! eict)Calkaft #fetal Stbonste, 64l 3okiim GarbéraRUpdisbiurk REHBENate O6E.), Alalinébarth
anbi ent t egEcabbHaR (65, A um QRbhdRy caldim CHHRRARE %, alkali metal bicarbonats (6.g. sodium
bicarbonate, potassium bicarbonate, etc.), alkali metal acetate {e.g. sodium acetate, potassium acetate,
&f otc.), alkaline earth metal phosphate (e.g. magnesium phosphate, calicium phosphate, etc.), alkali metal
40 hydrogen phosphate (e.9. disodium hydrogen phosphate, dipotassium hydrogen phosphate, etc.), or the
like, and an organic base such as trialkylamine (e.g. trimethylamine, tristhylamine, etc.), picoline, N-
methyipyrrolidine, N-methylmorpholine, 1,5-diazabicyclo[4,3,0Jnon-5-one, 1,4-diazabicyclo[2,2,2]octane, 1,5-
diazabicyclo[5,4,0Jundecene-5 or the like. The hydrolysis using a base is often carried out in water or a
hydrophilic organic solvent or a mixed solvent thereof.
45 Suitable acid may include an organic acid (e.g. formic acid, acetic acid, propionic acid, etc.) and an
inorganic acid {(e.g. hydrochloric acid, hydrobromic acid, sulfuric acid, stc.).
The present hydrolysis is usually carried out in an organic solvent, water or a mixed solvent thereof.
The reaction temperature is not critical, and the reaction is usually carried out at ambient temperature
or under warming or heating.
50 The reduction may include catalytic reduction and chemical reduction as explained in Process 6 and
can be carried out by a conventional method.
The method applied for this removal reaction can be selected depending on the kind of the im-
inoOprotective group.
The present removal reaction includes, within its scope, the case that hydroxy or acyloxy for RS, or the
s5 additional bond formed by linkage of R* and R is eliminated during the reaction or at the post-treating step
of the present process.
In such cases, the reaction is preferably carried out in the presence of catalyst (e.g. palladium on
carbon, etc.), ammonium formate and acetic acid under heating.



The obj ect conpound (1h) or a salt thereof can be prepared by subjecting a
corrpound (lg) or a salt thereof téi’? S6Usi7A g reaction. 40 The reaction
can be carried out in a convention manner, for exanple, chem cal
reduction or catalytic reduction. Suitable redum ng agents to be used in
chem cal preeels@t:i on are a netal hydride conpound such as al um num hydri de
conpound [e.g. lithium alum num hydride, sodium al um num hydride, al um num
hydri de, | iThhiokjaettcomparid (o)\or al saltrthataon day e iptbpared by eadling thei cotnpdud (2)\oalaisalt num
hydri de, theteof }ith apeewtipglagete conpound 45 [e. g. sodi um borohydride, |ithium
bor ohy#r i deThesorapound {ay mavbroysehipdiel form, of fteconeantional yeagliverderivative Bidhedtygdn greup.
etc.], bor athe acyiftiphagpican b raprpsentad huihe cemppundcf the familavum chl ori de, etc.],
phosphoru§ tr| hal i de [e.g. phosphorus trichloride, phosphorus tribrom de,
etc ] f r us oxaI ate a conbl nation of rretal [e g. tin, zinc i ron, etc.]

an orgénl"bw d%t?? m ur'n "E°"5' "’eé?érm "ren agce & & ‘l'pon}

acid, trifl 8Je c)gtf‘?f“ %% 3‘781 = &PWER‘}( gca%‘fd
hydr Obr Or%n , carl ut in a en§l nal I?%Flt $ P?ta§ vsa%rbg B £ 313 ne,
catal yti %c tc?n n‘il chl%foﬁr( %uc %M&ﬁﬁn |en hyifGi: 9-
plati ny ENN Wﬂne g 'oma " ,Jm're Iven? hoaoqé otraﬁfatsw tHRbence
plati numt éoﬂwﬂﬁd%lrs&venﬁ nfay alsoQ@ 'aLWhG\@ Wtbr. spongy

pal | adi um fha|ré pBlafifdis ndd eritfedt Ghd b RELIEEIs ublally :ﬁﬁie&lmt(aﬁhef?@&oh@% whrlngoi dal

pal I adi um mlréaaﬁbnmmytarso B& Ednia obtih fifdtpReserda ot @Cihdiganie or Brgdnicalse™ sUck 84 1aht dikali
etc. ], ninwe bicarbdnateyillowkalkdiaming,Cayeidinb, NloRérsHigimorghorine SN,Nilofléalk oA antmek €l
et's] , 20c @l fi@at al yst [e.g. reduced cobalt, Raney cobalt, etc.], iron
catal yst [e.g. reduced iron, Raney iron, etc.], copper cat alyst [e.qg.
reduced @opgserS: Raney copper, Ul nman copper, etc.] or the |like. The
preferable manner is catalytic reduction. 10 EP 0 361 317 Bl The
reaction i sThabigéticompaundg (tper ao‘-’@tt theroican b pieparedshycsybieating\ie cpmpopds dialodr a[selt g .
met harf8| theeohia qlninatipr wepclienef HRGgEUR | acetic acid, diethyl ether, dioxane,
tetr ahydr of Te glimingfian raartiop sanyeually ibg &arriedhpub by, Ay r"ﬁ‘ﬂa’N MF%M?’WWW' ﬁ’tﬂﬁ'ﬁ?ﬂe
di net hyl ‘?ﬁfsﬂq{‘i"ﬂgyd"% P “’B‘t’}*{@’f"eo‘?‘ PIr the liks) and\an opgayie hasp gurd aﬁ&ta'k&av'e? Oty

| Qfé | uen C %}3’{ i aiazml cy | d| ¥I@6rphdug N-methylp'H)g)h?l%qlgt §gﬁzaplgyclo- |

et crdl) , TP eon ] § wﬂgs H T IO e SRR <
2:)3' :ar n}é dle dj I ce m| benze {uefra% an, ene r any other solv?nF|

n ve

case that t‘ﬁgké e Eu%:lg 'ngt%nﬂ:[aloéﬂﬁ) thgr? a[:lﬁlh |J ushﬁly ‘E.JathEi' dﬁ?ﬁnﬁgr c%l%% ar‘rxl;?&nt .
react i on Qpemturd %nd%@ dgl €ating step of e present process rocess 7:

The objsect conpound (||) or a salt thereof can be prepared by reacting the
conpound pedees 6QF @ salt thereof with the conpound (VI). is The present

reaction 1S uSually carried out in the presence of a base such as al kyl
| i;t hi um ( e.The dbjebtlbobibound (k) o & sal® trdredf, cadl bl phebars® by bubjawting iaCd@mpsing (ig)Sd? @i saifn
hy'er'i de, tyedotis siductoleetiofle, etc.), di (I ower)al kyl amine (e. g.
40 The reaction can be carried out in a conventional manner, for example, chemical reduction or catalytic
reduction.

Suitable reducing agents to be used in chemical reduction are a metal hydride compound such as
aluminum hydride compound [e.g. lithium aluminum hydride, sodium aluminum hydride, aluminum hydride,
lithium trimethoxy-aluminum hydride, lithium tri<t-butoxyaluminum hydride, etc.], borchydride compound

45 [e.g. sodium borohydride, lithium borohydride, sodium cyanoborohydride, tetramethylammonium
borohydride, etc.], borane, diborane, aluminum halide [e.g. aluminum chloride, etc.], phosphorus trihalide
[e.g. phosphorus trichloride, phosphorus tribromide, etc.], ferrous oxalate, a combination of metal [e.g. tin,
zing, iron, etc.] or metallic compound [e.g. chromium chloride, chromium acetate, efc.] and an organic or
inorganic acid [e.g. formic acid, acstic acid, propionic acid, trifluoroacetic acid, p-toluenesulfonic acid,

50 hydrochloric acid, hydrobromic acid, etc.] or the like.

Suitable catalysts to be used in catalytic reduction are conventional ones such as platinum catalyst [e.g.
platinum plate, spongy platinum, platinum black, colloidal platinum, platinum oxide, platinum wire, stc.},
palladium catalyst [e.g. spongy palladium, palladium black, palladium oxide, palladium on carbon, colloidal
paltadium, palladium on barium sulfate, palladium on barium carbonate efc.], nickel catalyst [e.g. reduced

55 nickel, nickel oxide, Raney nikel, etc.], cobalt catalyst [e.g. reduced cobalt, Raney cobalt, etc.}, iron catalyst
[e.0. reduced iron, Raney iron, etc.}, copper catalyst [e.g. reduced copper, Raney copper, Uliman copper,
etc.] or the like.

The preferable manner is catalytic reduction.
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dii sopropyl amne, etc.), tri(lower)alkylamne (e.g. trinmethylam ne,

triethylanine, etc.), pyridine or ghpagpsi¥By tive (e.g. picoline,

| utidine, 4-dinmethylam nopyridine, etc.), or the like. The present reaction

is usually carried out in a solvent such as di oxane, dinethyl sulfoxide,

di et hyl f or - Ti(Oreacti@nis deuallyciagibdgut incer solvant dech asl wated, lipdhelded. amatidanl, ehamt, eropanol,

t et r ahydr odtedr agefic agid, alisthylodiiiee rdiczarie)tetrdhydbiure nebthglenencilorided eidorefedmy Ne-dimethylfole

reacti on. rhamidendimethyisitfoxidecorianys ethdr organic sivent whish bileg mptchdverselydnfieng the rdsetion.ae d

as a sol venmixturpikereobacti on tenperature is not critical and the reaction is

usual | y scar r Thefeastion ig praferably gastigdrayt in e presesice oftammenie fospale-e or under heati ng.

25 Process &he rpagtion s referably prdeshept under seyprevdatsmiider pnditiong fsughyss Wiereaaingried

by subj ectY3B"-he cor‘rgound gl ) or a salt thereof to introduction reagtion
| rti%. Blgnq is

f | oteRh ee¢tian | 5% PR eycase that, e imiapRipfectyp rypen Fe i
NI i ety s £t s e A
corrpouncf o;mte e.,_formJI a. [err] in which 35 [err] is | oner al kyl or
| ower al keﬂS’q,—‘d'nd [err] is acid residue as defined above. In case

that [err] t o | ' [ t
o of oo TP LERAUNR 3 B St B ) et e e
whi ch [@ 1] % presaitbdefisills Qually QéAbA 6tk fthe praddfce’bi b Dase subsQkGIithiib(e.g. nbulfi! S
reacti on Giiunk) @tc)2dikali HdtaP hdride (eHU aiumMyde] Motdskhifin HpdiBe, TR N@lowBBalliiaming 3. 7
and t her ef disdpropiiamihg )] RELWENIGIaRIE (6.6 dfiethyamne.NAktiYIaMine, di€), Pyridme lok R dcdiva-
bases, r eaiwb (e pitdling) Ritidihd, B-dimetiliemihopdfidineléts), bthekkeon are to be referred to

t Nose as expira pesdntirgaciionocessally carriginnhig atsbientdualy is dinganepdipeatbyh ekdfoxidel Jimetayliod-) |
(1Y, (%) mamide| Fiothylosmmamideo fimbthgaretamide. tenzess detshycivfuganycany dibercsalvert evhip dqear ed
by the netrebativeredly #¥eeidrerredciiannty caserthat the babe ietbeoused is tiquid, it cafiraliso bb peedtas @ eotypotind
(1) of the pikeseastion tameanatire is nobaiiticabanddigl raactien is psally cairied eud under coolingaf embiprgnal
manner, f dpmeskalyiepraindesestingt i on, precipitation, fractional crystallization,
recrystallization, chromatography, and the |ike. The object conpound (1)

t hus” obfai #28%%8n be converted to its salt by a conventional nethod. The
ticall i ve | th | ect d (1) . e resolvyed b
donvent i o a;‘f;fﬁfbgag:%"@éb ggsgzsaﬁ’%éﬁﬂ 9% BB brpbeige 1o spmecpd Opr 2 oo
i ' ' . e " h ts jnclud i cal |
st e g U B BT AR o MR R S
etc. acid derrva-

aci d, or I'ves such as acid chloride (e.g.,
[err] - ment%qg(yacetyl chloride, etc.) or acid anhydride and the |iKke. EP
0 361 317 Bl The object conmpound (I) of the present invention are novel and
exhi bit phawkgscol ogi cal activities such as 5-HT antagoni sm especially,
5-[err]gant @asi sm jovdn dikgi BElowdr GRengshdt her ef ore are useful as 5-HT
ant agoni st X'is acid residue as defined above.
In case that R} to be introduced is hydroxy(lowsr)alkyl, the introducing agent of R: can be represented

;o by the compound of the formula :

\&/
40 (R'“CHO),

in which
R is  hydrogen or lower alkyl, and
nis integer.

45 This reaction can be carried out in substantially the same manner as Process 7, and therefore the
reaction mode and reaction conditions [e.g. solvents, bases, reaction temperature, etc.] of this reaction are
to be referred to those as explained in Process 7.

Among the starting compounds (ll), (lll), (IV), (V) and (VI), some of them are new and such compounds
can be prepared by the methods of Preparations mentioned below.

50 The object compound (I) of the present invention can be isolated and purified in a conventional manner,
for example, extraction, precipitation, fractional crystallization, recrystallization, chromatography, and the
like.

The object compound (J) thus obtained can be converted to its salt by a conventional method.
The optically active isomers of the object compound {l) can be resolved by a conventional method such

§5 as a resolution by reacting a mixture of isomers with an optically active reagent. Such reagents include
oplically active acids (e.g., benzyloxycarbonyl-L-phenylalanine; di-p-toluoyitartaric acid, etc.) or acid deriva-
tives such as acid chloride {e.g., 1-menthoxyacetyl chloride, etc.) or acid anhydride and the like.
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for treating or preventing central nervous system (CNS) disorders such as
psych05| s (e.g. schizophrenia, ngpiggeed19-B1 anxiety, and depression; pains
or aches such as headaches (e.g. mgraine, cluster headaches, 5 vascular
headaches, etc.), and neuralgia (e.g. trigemnal neuralgia, etc.);

gastroi nt esTthb akibct doramunicl) ot tha Eresers inssnfign areovelfand) axdiibit ohanmacslogicah hctigijesfsugct | on
such as eTEHT antagohismifespeciallya Apilleantagonissn prd the like and therefore @eerusefylat BT antagonist
oesophagfor ireatigg ar Preverting camie! nemyeus ystemt @Bﬁ)edmmlsu@yaﬁcnsmm (e@Syohizppiiesiaa or
voni t i ng Mapigefe-)oanxigii ang d?Pd?Fs'B'é PRIBSQ @Fhos SePh\ae hepdachpt e "!“E@F'&F%' rﬁ?@‘ﬂaﬁ'i’ﬁs

Si ckne%s"as&% hegglaches. tc.), ?”Hr"@!’f@ﬂ'a (qq t’l%"‘@?!p‘é’é!?'@ﬂ efq«)asasffq'féesw

| f st ﬂ(? ?ccg wn f@r v eflux
rbvant | e p%ﬁ?\ .ﬁdl' o Sk pigh Wﬂ;‘ia Y be
syndr ome f v(m (A aﬁ‘ﬂ: obrbet‘t om ?un préssgrgs 9nr2i8ne arOfuse?ul?gss e apeutl al
stress; rs.La%tf B R o ¢ ai& Simnasal
di sor dér Additid ?F ;ﬁ%&g erbf% strésg él ﬁlrngdl ré"ﬁ\ﬁu a'ﬂ§§e$ot in-ihdiGed
the

ob j ect Cq&% rs rmaco Ogl ca act I VI ty oT repr esenta- tive COI’TpOUI']d

of the pre nta-
8,9-D hswii%fﬂ'rﬁgg%ﬂamﬁsﬁ"ﬁ%ﬁ%@% b 20 Bt ot

1, 2-a]sendol -6(7H) -one mal eate (isonmer B) 20 (hereinafter referred to as
Conpound 1) @ést Cohgoiuid 8, 9- Di hydro-7-[ (1

H-i mi dazol -4-yl) met hyl ] - 10- met hyl pyri do[ 1, 2-a] i ndol - 6( 7H) - one (herei nafter
referred to®as s@diydrorvel (hydroxy}(5-inethyidt H- |m|dazol-4-yl)methyI]-10-methylpyndo[1 ,2-aJindol-6(7H)-one

(3%) 8, 9- Di inglehteofisd@er®t hyl - 7- [ (5- net hyl - 1H-i m dazol - 4-yl ) net hyl ] pyrido[ 1, 2-a
]|‘ﬂdol206(7 reipafier fafediedito ag GormnointicDP 5 (hereinafter referred to as Conmpound
[err]) [er 8,9-Dihydro-7-[(1H-imidazol-4-yl)methyl]-10-methylpyrido[1 2-a]indol-6(7H)-one

8, 9- Di hydr terginafier rgieriect th g Corogopml @t hy| - 1H- i ni dazol - rreth yrido[1,2-a
}i ol - 6( 7A@ off-AermERr ey Bt e TS IR o PO o b (A
| nhi bi ti on¥¥dBenzol d- Jarl sch reflex Test Method: 35 Mal e Sprague

Ry s e SR
conti nuous Je‘f'ia' S'Fne{eﬁ% tPé?F’ EShTo car otid artery with a pressure

transduc?’] right femoral vein was connul ated for the intravenous
imyectjo Eﬁ) of drugs. The trachea was al so connulated to ease the

respi rat |,grhh,b4,QnOfBen£QtJ§ns\gﬂeﬁexgl ven a rapid bolus injection of

2- et hyl - 5-nydroxytryptam ne (32 ug/ kg, iv) to establish the control

br adycar dbg Meisgponse. Once the heart rate returned to base line, the rats
were given the test conmpound (iv), followed by 5-m nutes interval and

anot hes bolMde Spragiet -Dewleyo fats?weighingy260-3501y Oved Jitestigtaintigerltondallyowithg1.25 kg 45
Test ResutethaneConpound [err] (ug/kg) 50

[err] Blood presSuréarl. H8art rate were monitored continuously from the left common carotid artery with a
pressure transducer. A right femoral vein was connulated for the intravenous injection (iv) of drugs. The

L % trachea was also connulated to ease the respiration.
40 Rats were given a rapid bolus injection of 2-methyl-5-hydroxytryptamine (32 w.g/kg, iv) to establish the

control bradycardic response. Once the heart rate returned fo base line, the rats were given the test
compound (iv), followed by 5-minutes interval and another bolus injection of 2-methyl-5-hydroxytryptamine
(32 ug/kg, iv).

45 Toest Result :

Compound | EDso (ug/kg)
50 o 59
)] 1.8
&) 0.9
% @ 14
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0,9 55 [err] 1.1 12 EP
0 361 317 B1 (B) Inhibition of G Sip glsbN3iFg4ced vonm ting Test Method: 5
Nonf ast ed feral e beagl es wei ghi ng about 10 kg were adm ni stered test
conpound or saline intra- venously twice 10 mnutes prior to and 90 m nutes
aft er G sqB)bhibitiod ofsCispiptif-Bditedrephlitzg i v) . Ci splatin was dissolved in 0.9%
warmsaline with a final concentration of 3 ng/m and used i nmedi ately. The
beagl es wdliest Msithwod: ved f or vom'ting for up to 5 hours following Cisplatin
adm nistration. 10 Test Result: npound [err] (ug/kg) 15

1.1 For 5t her ¥enasted dergple W?'PW %R?H‘i i kg yore |aﬁ'ﬁi"'s’P'ﬁ6t W“’Ef’o?f‘p’@[ﬂ‘?d"’(ar)
of the pré’g?-ﬂ‘ff'y MiFP AMinyfes RiGk tq pod §0 F‘W“‘Pﬁ%ﬂ"f B'Pﬂ?“Bf’%rﬁ/%ﬁ‘ﬂ %ﬁ’él

h o digsoixed D% waurR; sali wilh, a9 v
nar ggfgﬁi'%%ﬁﬂatg e b wire fPpie bl f8’a‘fH‘9 rgbuggﬁ i SN R el

an orgam Crodf r?torganl c solid or liquid excipient V\:hl ch is suitable for
oral, eﬁf’—efgq— and external adm nistration. The pharnaceuti cal
preparatlons may be in solid formsuch as tablet, granule, powder, capsule,
or liquid formsuch as sol uti on—suspersier—sy+p, enul sion, | enbnade and
the like. If needed, there may b eCompetnddb FoEngh@ labove prepar ati ons

auxi | i afgy substances, stabilizi mg a@nt s} 25qyettijng agents and ot her
comonl y used addi t i ves such as™=actoser-—crtriTacid, tartaric aci d,

stearic aCId ITH umsteara e”t SUucCr Cornntar eu'g
e T e
e mgf %s % Eblo G0 ha

ang’ al sm an "EP\{ :gg%
3nu o%eraaa tle 5f'..ql9& form Lﬁh GGl

or conditi
anounts 3 ? rtich s |sggg ,@,{m‘%u he%t. or eveh nore per day nmay be
adm ni st er edy tnged@d Hﬁéré i3l be MeuddtEih Wab%bé"&kﬁhra@&ﬁ%uﬁﬁarﬁ&ﬂ&&nc@s QRwilihg dgents, MU

0.25 ny, QNeﬁlnHEgenas 478 .othéPcoinonly Qséiaddikifdd slidh #8flacidss; cidl Rkl taR&BTAGH, Wibalid cid)f
t he pre¥enhaghdbitnitéanito, 1w albg, susr6ss, tdn Hﬁr&ﬂ&dl&ﬁelﬁhﬁ% a&tm,]aba\uf 6, bIRgVol) @acao
Pr epar at i ajagierpete)ishx gifigel, &% tAd ke gi ven for the purpose of illustrating the
present i nvewhiethe ddsagas thatcompoudd Bomaliorad fivmné aise daperall upon the age, conditions of the
Sﬂﬁhl or op hpettent, laykihd at dissasds pd canditdne,rd kirel of $1es2mppund () to bé epphien, 6t¢.00 geriejal aumquats
ed 2;, rhetweyi 8.91Cing laekaheet-S00 Brgchr even nfdse Per giay ealbel@ibinistaréd o iacpatieot dn @vbfager ) |
and t he’rrisinglerdesanafsabout; 0:05armig, &1 frer ¢35 mar0.3 maotimg, 2Mngeb0 meo100mag of the object
organi c | eep@poupdf) of eareaent tiventianamay e serddn regfiagrdisapess.ext ract ed wi th tol uene.
The organi ¢ TheyellowingBieparatighaAnd Expmples xRapEiar 1 PysPose) efdiysieating e pragent invention.
bi carbonate, water, and brine. After 40 dried over sodiumsulfate, the
or gani cgsl afy@aﬁﬂ%!sl evaporat ed. The residue was recrystallized from nmet hanol

to gi V? 2-C hj't? L guspémsnor(%I o1h 3/ qﬂorop?ienyﬂec}raz}ﬁe W&ocﬂp Ld1'9 (g 5? L) in 90?uene6{1gd_pnl) were a@léed 23

g) mp: | eret ylcyclohexane-1,3-dione (5.0 g) and 40% sulfuric acid (40 ml), and the mixture was stirred at 80-85°C
\‘_‘ for 4 hours. After cooling, the organic layer was soparated. The aqueous layer was extracted with toluene.

The organic layers were combined and washed with aqueous sodium bicarbonate, water, and brine. After
dried over sodium sulfate, the organic layer was evaporated. The residue was recrystallized from methanol
to give 2-chloro-8,9-dihydro-10-methylpyridol1,2-alindol-6(7H)-one (4.63 g).

mp : 102-103°C

IR (Nujol) : 1690, 1675, 1625 cm™'

NMR (CDCls, 8) : 2.08 (2H, quint, J=6Hz), 2.12 (3H, s), 2.75 (2H, t, J=6Hz), 2.88 (2H, t, J=6Hz), 7.21
{1H, dd, J=8.5Hz, J=2Hz), 7.35 (1H, d, J=2Hz), 8.32 (1H, d, J=8.5H2)

40

Preparation 2

8.8-Dihydro-2,10-dimethylpyrido[1,2-alindol-6(7H)-one was prepared in a similar manner to that of
Preparation 1.

mp : 106-107°C

IR (Nujol) : 1705, 1675, 1620 cm™*

NMR (CDCls, 8) : 2.06 (2H, quint, J=6Hz), 2.15 (3H, s), 2.45 (3H, s), 2.74 (2H, t, J=6Hz), 2.88 (2H, 1,
J=B6Hz), 7.10 (1H, d, J=8.5Hz), 7.20 (1H, s), 8.29 (1H, d, J=8.5H2)

50

58

\
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I R NuLoI) : 1690, 1675, 1625 [err] 45 NVR ([err]): 2.08 (2H, quint,
J6Hz) 2.12 (3H,s), 2.75 (2H tgp¢a&itHreid-88 (2H t, J 6Hz), 7.21 (1 H,
dd, J = 8.5Hz, J2Hz),735(1HdJ—2Hz)832(1HdJ 8. 5Hz)
Preparation 2 8, 9-Di hydro-2, 10-di nmet hyl pyri do[ 1, 2-a]i ndol - 6(7H) - one was

pr epar edPrepargtios8m | ar manner to that of Preparation 1. np: [err] IR
(Nujol): 1705, 1675, 1620 [err] NWMR ([err]): 2.06 (2H, quint, J=6Hz), 2.15
(3H, s), 2.™5a (sGidjon f diisdprpylsnidid, (1121 g) =6 kétrphyd@fuB8 (DA &t,-76F JndéiHz )nitrogen] O
(1H, d, J3nRsmhpte)was7addgd (184 Msh-butglitithgn (il Hexage (3 .nH)-After] Being stiald (it 3@ s@te/ Bl
Pr epar @t tegwersturpdor20sminytes, the mifture) wpss igsfed wjth arslption (of 8.9-dihygyo-10-meteinyedeli-alf ur an
(15 mi) #doliBgHi-gne (h9f9) imtefiahygrefyam (A mioyprRomiutoss She Misiute wes gtirefjat -70* C for 30

n- but yl | M arﬂ' ﬁ‘ %seafh!ém W'egeﬂm °“'“95lf 'P‘?é‘?e Gé‘ Wé’f Added dp gre paitions Higpreaption

537 o g e ol .WW i

tet raﬂyé@f uri ed ie ro suu e)ét"\anoi‘ja ne oan 0 rsc;bte?:ne * C
for 30 Myl @%é@% "*‘ﬁm? iL,ﬁd, PZ% Q’ﬁ Adided
in one pOI‘ er at ur y COITE tO

[err] over ﬂmﬁ‘ Is dz 3 §1o&hem)’§6&(m WE)% ‘15 's%ﬁﬂ
vater gnd epp rsa&ﬁ@a?wa Frakt (SFF:?oWEé‘dWQEI dFUiioq\?etﬂy Gaﬁ-nei Bi%ﬁ Mpﬁﬁ&!ﬂﬂhﬁd&lﬁyer
was washegHpnblfr.isgwat er tw ce and brine, dried over anh y rous magnesi um

sul fate, anfpewapeocated in vacuo. The oil obtained was purified by silica
gel col um Rrimgonateayr Hymt'l- 5% net hanol - net hyl ene chloride). The first
ehut.ed fraciMRCDCAN)al.nE2l10 (2H, m), 2.13 (3H, s), 2.23 (6H, s), 2.70-3.10 (5H, m), 7.30 (3H, m), 8.40 (1H,
8,\9/dizhyd1)o- 10- net hyl - 7- met hyl enepyri do[ 1, 2-a] i ndol -6(7H)-one (0.16 g) as

an oil. IR (Nujol): 1680, 1615, 1185 [err] NWVR ([err]): 2.13 (3H, s),
2. 60- 3. 1@reparpionty | 5. 60 ( 1H, s), 6. 36 (1H, s), 7.30 (3H, s), 8.43 (1H m
15 The second eluted fracti on contai ned

8, 9- di hyd 101@59'1@?'11 |S=rpetiyli] Hrigvidazglexhearsidahvee (1)19 i (h&omD insgcsiepi= one
(1 15' ymrl Y s rﬁm e e Saegtimotiyisvion Q#f%- 3 mbr T pochen yor
ter e ra {- tlm me 40

xtung was Q:luml ill
rine, drie over anhydrous magnésium

(2H, grgafl %{ w water and

(1H, 2 "‘F’F P‘?‘%

ed, in hv.~ (2%
g nfﬁ gﬁ?‘*ﬂ ;&3 TR s
dlmethlsu'\| % rae f° olutlon was stirred at [err] for

20 hours ?thﬁ)da%doo{ksﬁnﬁédj 1%5\9@,51 di | ut ed with chilled water and extracted

three ti mesywg sl@%al'ls\/ EVHsA, Qreb@#l ) 7R (I, 900,65 hidpr was washed with
water and brine, dried over anhy rous negnesium sul fate, and evaporated in

vacuo.ss Tieganiphsd due was purified by silica gel columm chromatography (2%
met hanol ~et hyl ene chloride) to give crystals (1.57 g). Recrystallization
f rom t ol ue@p T axspitongéet WilsobropRaniind ¢1.89 g) in tetrahydrofuran (30 ml) at -70°C under a nitrogen
. atmosphere was added 1.64 M n-butyllithium in hexane (11.5 mi). After being stirred at the same
) temperature for 20 minutes, the mixture was treated with a solution of 8,9-dihydro-10-methylpyrido[1,2-
40 ajindol-6(7H)-one (3.39 g) in tetrahydrofuran (39 ml) over 15 minutes. The mixture was stirred at -70°C
for 30 minutes, and a solution of 5-methyl-1-trityl-1H-imidazole-4-carbaldehyde (8.0 g) in tetrahydrofuran
(75 ml) was added dropwise over 20 minutes. After the mixture was stirred at -70°C for further 55
minutes, it was diluted with water and extracted with methylene chioride. The organic layer was washed
with water twice and brine, dried over anhydrous magnesium sulfate, and evaporated in vacuo to give
45 8,9-dihydro-7-[(hydroxy)(5-methyl-1-trityl-1H-imidazol-4-yl)methyl]-10-methylpyrido[1,2-aJindol-6(7H)-one.
The product was a mixture of two diastereoisomers.
{b) The obtained oil contained two products which showed close Rf values (0.5 and 0.4 respectively) by
TLC (2% methanol-chioroform). Separation with silica gel column chromatography (0.8% methanol-
methylene chloride) gave two fractions. The first eluted fraction, being a mixture of two products, was
50 crystallized from chioroform-ethyl acetate-hexane to give one isomer with an upper Rf value of 8,9-
dihydro-7-[(hydroxy){5-methyl-1-trityl-1H-imidazol-4-yl)methyl}-10-methylpyrido[1,2-a}indol-6(7H)-one (3.8
g). which was designated as the isomer A.
mp : 163-169°C
IR (Nujol) : 1680, 1620, 1230 cm™!
55 NMR (DMSO-ds, 3) : 1.40 (3H, s), 2.10 (3H, s), 2.00 (2H, m), 2.60-3.20 (3H, m), 5.00-5.3C (2H, m), 6.70-
7.50 (19H, m), 8.27 (1H, m)
The second eluted fraction and the filtrate of the first eluted one were combined and evaporated in
vacuo, giving predominantly the other isomer with a lower Rf value of 8,8-dihydro-7-[(hydroxy)(5-methyl-1-
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3Q N, N.di net hyl - 5- et hyl - 1H i m dazol e- 1-sul fonam de (1.16 g). np: 100-108 C
IR (Nujol): 1690, 1560, 1190, 1165 EP®'9eh siVB1(DVBO-[err] ) : 2.73 (3H, s),
2.98 (6H, s), 7.91 (1H, s), 10.03 (1H, s) 35 Exanple 1 (a) To a solution of
di i sopropylamne (1.89 g) in tetrahydrofuran (30 m) at [err] under a

ni trogen atitybdimeaml-#pisnetiytietimathBglridd[ h2-LilntioHei7HEdNb (1R g)as rearsonghogsigbwler Which
Af t er bei nwpsslesignated asithe tsbreerBane tenperature for 20 m nutes, the m xture was
treated wi t h NYMRs(EM§Oidord) o14B(38- gli 211PdBId-s1 @-10d2Hh w).AA0:3P0 [(3H, 2n), 5410 (1H, d, J=6Hz),

a] i ndol - 6(339 OB, §29-739 (1PH. R 8L2{Hamydr of uran (39 m) over 15 minutes. The
m xturedwas stirred at [err] for 30 m nutes, and a sol ution of

5- et hyl - 12@PPe2| - 1H i mi dazol e- 4- car bal dehyde (6 0 g) in tetrahydroturan

ol 5[23]“’?3??{??‘1 dr? §' B 5??%‘3 -7-&51»1%@@ ww- i s@g o 9— %
and met &)

W th met hyh Wé? °|- f ﬁfﬁ%‘@a ld- etw | |
glr L2e45 1ot er,%% & o %%t@ r{‘d 5 uor?to Ign ée’eé‘ Yo "ﬁ;[‘tgtg b&li&%’ig ﬁﬂ
Is (0.363 g), which w
H- i ni dazol EL%?LM m%sugx e e ?‘?: s"sva o vd L@?iuct
was a m xt %ean il, W ﬁ 9'fr§r9'me‘ir§no ofCU dllﬁ/al%
product s 1ﬁ-hﬂm &l-4 )ﬂ&ﬁyl Iﬂﬂ‘ﬁ]o -a d@ I-@-oﬁ]e lﬁﬁ&fbﬁ@rﬁ Me y) y TL

nmet hanol - chI prqﬁwfm cSepar at i on with silica gel col um chromat ogr aphy

(0. 8% net han (nupwt To8b,a635, td1b6,a67siey-1gave two fractions. The first el uted
fraction, beiNMR @MSOxkUse 1G80-21002H) M) 2.0 $3H, WR2.28 (8H, s), @B9-34a.l(3H, 29,0540 OF) d,

chl or of or nde4.8tz), 680 Hat) 7 1005A16EH, o) 820 I, BRE.78 gein®r wi t h an upper Rf val ue
of =8, 9- 20

di hydro 7-PempldBoxy) (5- net hyl - 1- tri'ty -1H i m dazol - 4-yl ) net hyl ] - 10- et hyl py
rido[1, 2-a]indol-6(7H)-one (3.8 g), which was designated as the isonmer A
np: [err] | RA(IN'H"'EH the Jigrgr B) g B9-dipcsey7-{(eidroy)§nethyl-1-ijyie! WIWY')@‘MWQ 3H,
s), 2.10 (mehylryyidol !it')d‘("ﬁﬁzl"')‘%‘f (1 9) ig@celic agid-wafpy (411 40 m) wes sfined) ?314 hogrs7().
7.50 (19‘1—! a the'BatZG/o flf° ?’ST %9' S¥RPek EP"e‘P’JP%dd‘feP'aé'tel tSFdusnpas; jluted i &% of

i banatg h Qi hiorid
e st yo,q r%o,nb,%i‘g plughi ﬁji‘:ﬁg *"9 é“” oot autat
.gg’

predom nan uri e fegigue Wi ungmlﬁrog\]ftography (8% methanol-
a

9 di Pﬁﬁgiéi"ﬁﬁf{g sol'n fth 10 treatedg;lg 9
(DVBO-[err )-on il hfgm ]§-| ﬁ?-ﬂgﬁ% ]- - eg@‘% ¢ OI-B

9) as an .&%@P ? -ﬂ\ﬁ;sdro- )

5.10 (1 H, mpJ1§5—|zs)| 059?33 (1H, m, 6./90-7.50 (19H n) 8. 27 (1H n) 5
Exanpl e 2 A woi{Nufol) ©8500:8200/ 118, 36U0ET656) 1850, 1530 cm—'

8, 9- di hygr o- TeMR( Ioweoassy ) (: 2 1eiyd) - Lze 2ol @H,- M t2izaisig ap 2760 e iys 57 @:Q d,
met hyl pyr i gkadHk), 8.08.{2HN€ 4. 106(50 k§H, o B.2¢ O mg)ssouHas)entzlso-mso(dH\w&)er [3.5:1, 45
m) was stirred at [err] for 2.5 10 ours. After evaporation of the
s?l’vent, t Bempledi due was partitioned Hdetween water and nethylene chloride

3

40 Acetic anhydride (5 ml) was added to a solution of 8,9-dihydro-7-[(hydroxy)(5-methyl-1-trityl-1H-
imidazol-4-yl)methyl}-10-methylpyrido[1,2-aJindol-6(7H)-one (4 g, a mixture of the isomers A and B) in
pyridine (50 ml). After being stirred at room temperature for 20 hours, the solution was evaporated in vacuo.
Silica gel column chromatography (1% methangl-methylene chloride) of the oil obtained gave 7-[(acetoxy)-
(5-methyl-1-trityl-1H-imidazol-4-yl)methyl}-8,9-dihydro-10-methylpyrido[1,2-alindol-6(7H)-one (4.30 g) as an

45 amorphous powder.

IR (Nujol) : 1730, 1685, 1625, 1235 cm™

Example 5

50 To a solution of 7-[(acetoxy)(5-methyl-1-trity]-1H-imidazol-4-yl)methyl]-8,9-dihydro-10-methyipyrido[1,2-
aJindol-6(7H)-one (4.30 g) in toluene (60 ml) at foom temperature was added 1,8-diazabicyclo[5.4.0Jundec-
7-ene {5 ml). After being stirred at 55 ° C for 6 holrs, the solution was diluted with chilled water. The organic
layer separated was washed with water three timgs and brine, dried over anhydrous magnesium sulfate, and
evaporated in vacuo. Purification of the oil obtainpd with silica gel column chromatography (0.5% methanol-

55 methylene chlonde) gave 8,9-dihydro-10-methylt7-[(5-methyl-1-trityl-1H-imidazol-4-yl)methylene]pyrido[1,2-
ajindol-6(7H)-one (3.60 g) as an amorphous powder.

IR (Nujol) : 1675, 1625, 1610, 1140 cm™*
NMR (DMSO-ds, 5) : 1.60 (3H, s), 2.17 (3H, §), 2.93 (2H, m), 3.60 (2H, m), 6.90-7.70 (20H, m), 8.40 (1H,
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and neutralized with an aqueous sodi um bi carbonate solution to give a
precipitate. Collection of the pg $itayeq fol l oned by washing with water
and net hyl ene chloride, gave crystals (0.363 g), which was treated with

mal eic acid (0.136 g) in hot nmethanol (20 ml). The sol ution obtai ned was
evaporategl i n vacuo to give an oil, which was crystallized from

nmet hanol -ether to give the isoner A of 8, 9-di hydro-7-[(hydroxy)(5- 15

nmet hyl - E*aniglviedazol 4-yl)met hyl ] -10- rret hyI pyrido[ 1, 2-a]indol -6(7H)-one

mal eate (0.45 : :189-190 C IR I?: 1685, 1635, 1615, 1575 [err]
NMVR ( DNBO Pe °f§9@l@w¢z°~1'@7metm'z-[(5met v -ty (Hgpidazok4- vweﬂfv'ewmﬁﬂd% h2-alipdas@- 3. 40
(3H 31 |q) ang 10% gallgplug]_m carb@nw Q) rHN metl-yylfg_r@arplds-gt Il(§1 %ml) ¥3520 (1
H, , 8“’7’?9 d § angmesph IR!S"SS‘"N%‘ & ey fiteyr fifiration ot thgehatafisty the fiftrate was

i l- - - yl- l- '44’) ¢ W@fﬂﬂ F _
?retg hSI hy #'Hﬂ[sg?“%%\ m"#ﬁ ‘Y'{“i“a‘} repe 'é%!‘jé’m\"c?wﬁg%%a“ﬁmt e? ?4 1, 9[4]; rlno)

was st’ rExad iit [err]for 4 hours 25 and then at [err] for 2 hours. After
evaporatt—mﬁ—e‘f—the solvent, the residue was diluted with water, neutralized

wi th an agy ﬁf%lul&gddflé 9'8%-%9&}9 -mSRyHF B hyﬁﬂﬁtyﬁﬁu%ﬁ%ﬁﬂylﬂé{hgzpyhdoﬁﬁz - th
net hyl ene ; o inl t-é3£cﬂ1a(3b i) dhY SateF ABLAREL SRS HAIS

brine,,sdriggd cQ&Qr ho@8 B SHi5ordtBOM @l sUiNant el redidlie wad dhutSy RROWRdr, eﬂuﬁanzewsw&
PurificatiQpedd sbdifn bae&walhts s¥iltioR, dhit lekifuBted erecCtied With GRRIMGIERE ANBHED The 6:8%6ic
met hanol - gk RyhBiAe wadl REshele WHORMEr @t Brine, GriddAdverdinhydlosOmatinbsiin stifatel BRI Oi |
(0.41 g) i évapordtdcin @hcuf. IFdrifithtlon\oB the lrésiiaé @ith slick [gelIBIumABhrematogrephyl (109. ditang) and
evapor at edmetfiyleme Ghbéde) gabe r &:3diltide-10awthgk 7[5 redthyi- Heithidazab-tay radifiyiipyaitiof €2-bjiatol{ O
gi'vé tehe | &mHrene @.0a) aorstatii hydr o- 7- [ (hydr oxy) (5-m

thyl - 1H i m dawol2264229 ¢ et hyl ] - 10- et hyl pyri do[ 1, 2- am ndol - 6- (7H)-one

mal eate (0. SGB Opiol) N1900,718%. 1WIc I R (Nuj ol ) : 2500-3200, 1715, 1690, 1650,
1620, 1530 (DM§0-ds-5)1\n\#Q2(19|‘@§®ﬂ[)e?r10](9H sh 250348 {5H, @)-7117%(32 mXa7§73141H m,
2.23 (3H, 9)8331Hm.J1800Has, ), 57 (1H, d, J=3 3509 6. 00

7.10- 75 50 331119 ahoye obfained ((rlstals mre trgatgbwktq malelg)acld 1(@3 ) i nggna 0213_9 mlk)rAftg

Exanpl e 4 9gporation of the sojve thanol-et ﬁ%ﬁihydfo
8, Srrgl ﬁydrl?-“?e-“ry '@PB&X})%%‘WD’" )(l]py?q?F 2f]lr’g|_ol-(§[pH)-one maleate( §

i.m dazol - lqzuo ) _2 alJindo -6(7H)-one (4 g, a mxture
€

the i so A & om

terrpe'r%gtt Y ,L Al ffwég D%g(?‘ ?g’ﬁzs\}apo ?@%@ﬁ“s‘@c alélas? |7(r:1§ gel
col um chro#mt oqrap yul%'lg n - et ne chloride) of the 0|I obt ai ned
gave 7-[ epfledy) - (S5-methyl-1-trityl-1Him dazol -4-yl)nmethyl]-8, 9-di
ydr o- 10- methytpyrido[ 1, 2-aj i ndol -6(7H)-one (4.30 g) as an 45 anor phous
powderss | R A Diitigd df 8,9-diRfaro-1hasbmyl-AfgARethyl- L85 {HifidezoRX AidkIeRs i dol 1,2-a]ih6ol-8-
sol ut i on (7@f-one-(0.6 gk bedXy addowata? kdy b6 thi) wks stisked at 60 C for 2.5 hours.
- 1H i m dage|evaboistionoe tha\sbiyent - reldidug dias dillibd ik By hugeusdodidm Bicarbonate solution and
a] i ndol - exirat®a ovitle njethyBOe ghlorida. Tiel organic (afd) wes) washedowitit eatpre aralt brine, Wiedl @velded

N di azaliydrpes rofdhesiunObulfatelcand oVaperated (rbvando) Purififatio of s negjdust with rsilick gel cghern |
f or 6 4noghrematedraphys (&% mpthanokhiorofbrrh)u foliaved\iby rectyistiallidation fyent regthandHeblorgioyairexane] ayer
separ at e @RES-didrpdermgihyit{-[Remethyl- tHimisazol-¢-whimethyleaelpyridal b2-alndql-86dHpe 0-4 why dr ous
magnesi um TR $2&2:8%5°&nd eva or at ed in vacuo. Purification of the oil
obt ai ned W'FI(\N‘E‘H')I |1E5<§ # Fhat o ogr aphX 0. 5% met hanol - 55
met hyl ene s 16 (3H, s),233 (3H, s), 2.96 (2H, 1, J=6Hz), 3.53 (2H, t, J =6Hz), 7.10-7.60 (3H,
8, 9- dl‘ﬁyﬂpgefé"'?'rﬁ)t 0'7 sf(aﬁoﬁlgt MYl -1-trityl - 1Hi ni dazol - 4-yl ) met hyl ene] pyri
do[ 1, 2- %](a %cg 6(7H)-one (3.60 g) as an anor phous powder.

(a) 8,9-Dihydro-7-[(hydroxy){(5-methyl-1-trityl-1H-imidazol-4-yl)methyl]-10-propylpyrido[1,2-alindol-6(7H)-
50 one was prepared in a similar manner to that of Example 1-(a).
IR {Nujol) : 1705, 1610, 1230 cm™*
The product was a mixture of two diasterecisomers and used in the next reaction without separation.
(b) A solution of 8,9-dihydro-7-[(hydroxy)(5-methyl-1-trityl-1H-imidazol-4-yl)methy!}-10-propylpyrido[1,2-
ajindol-8(7H)-one (1.85 g) in a mixture of acetic acid and water (4:1, 90 ml) was stirred at 60°C for 4
55 hours. After evaporation of the solvent, the residue was diluted with as aqueous sodium bicarbonate
solution and extracted three times with methylene chloride. The organic layer was washed with water and
brine, dried over anhydrous magnesium sulfate, and evaporated in vacuo. The crystalline residue was
suspended in a mixture of methanol and chloroform and filtered to give one isomer of 8,9-dihydro-7-[-
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IR (Nujol): 1675, 1625, 1610, 1140 [err] NVR (DVMSO-[err]): 1.60 (311, s),
2.17 (311, s), 2.93 (2H, m, 3. 60 EPbBe1 817 8P 90-7.70 (20H, m, 8.40 (1H,
15 EP0361 317B1 n) Exanple 6 A mxture of

8, 9-di hydro- 10- et hyl - 7- [ (5- rrethyl 1 -trityl-

H i m dazol - 4hy§ir))m5-hpthelnel}qnmazodefl)heﬂlyla]O-pmhylpyrﬁioh (2liHdokB{EH)-olk Waithgh upped RIVAMe
pal | adi um oiin siixe lgeirthig Gayer ajiomiatagrbhhik{TLCHEEAMbthawihlsiotben)g0.Baglowhi¢howak dedighateti )
was hydr ogensathedsaner &n The filtrate ves evepquateds andr mirifiedrbyGsiliea gel colughh tchrométpgrenha t@% n
of the cat almpthanol-mptayidrie|chioddek Thfsactiona stuted tfiesticantaingdy tha dsomer Aypngthe fractions eluted
8, 9- di hydr oJéle.- enisinpr- Pogties . isemery jof 18.9-¢lhydya-Z-iydron)Emetsy - 1kEpIdazet ety 10 dof
1,2- a]i ndoIP’°8('W|)’°[ %@'“ﬂ@ HH)-ese|with g fowerifwalue in Jle whigh Wé'eﬂaf}eted PR e sy B-

wi t hout pur i fRedsaMeBA °°“1‘U‘°E>‘£’é?r‘ﬁF’és‘af"z€da')'°"A’"?Bﬁ“a'tt? gikp 3P Mgy the product.

8, 9-di hydro ﬁ ;Ltrltyl 1H-|mdazol 4y|)rrethy|]pyrido[

kb 'a:'d"@e‘ﬁ“ﬁ G 1700, 3 g I o

evaporat i o %) %laﬁe 'Was?’%f‘f*u éufr | zed

wi th an aque Lk s wth

met hyl ene ch?ﬁs%‘jb%ge'%’?‘g% C a?gﬁéngong{&r?gﬁ %@“mgaiiog%&%?ﬁg&gbg&and

brine, grl ed,n)mg[,,kg@bydg@u%ﬁraggm-um sul fate, and evaporated in vacuo.

Purificationnmi (DeoLdsSs) dw@oVisH, R, $7.51:5 138! (216, 0h) 8104 @M, YR O BAPYY 2.60L 21 t,

et hanol - jeetdmy), 2663.201{28) )l @33 GAVIA), 5.25 (1H, br s), 5.57 (1H, br 5), 7.25 (2H, m), 7.42 (1H, s) 7.50

8, 9- di hydr@H,%8); :38t (iey,Im),/+1[76 Br®t hyl - 1H-i mi dazol - 4-yl ) met hyl ] pyrido[ 1, 2-a]i nd

ol\ 20 6(7H)-one (1.0 g) as crystals. np: [err] IR (Nujol): 1690, 1615,
[ eeor | Eibple AOVSO-[err]): 1.60-2.10 (2H, m, 2.10 (6H, s), 2.50-3.40

(5H, m, 7.17-7.60 (3H, n), 7.37 (1H, s), 8.33 (1H, n), 11.60 (1H, s) 25

(b) The abové&l(&tstaxy)aapthyl-14ityl] Hsimigdazab-4-yiireathyl-6.9wlihy dro-iaprepvipyeddel 1e2-gliadoBE@H)phe i n

met hanol (%8 prapyred infatsismilarcannes tathat ohExgmple Has shamasphous powdery esi due obt ai ned

was cry;ﬁit al | IR HioN ; FA%, r’r@%h ®F1Et her to give 8, 9-di hydro-

10- met h 7-[ (5- et hyl -

H i m dazol EX J“ thyl]pyri do[l 2-:ali ndol--6( 7H)--ene -nal eate (1.06 g). np:

| R ( Nuj 69Q 164 VR
EE{VE] o158 "é‘a,m%?@g: Jiems gagpre*? fp;%“r’ ngg;;gé" ot g g e
, 6.0 77 (1 H, , 11.00-1
4.00 %( 'b' Grg o A sol ution of ( >

8, d i hydrg; ,J,geri@thyl 7-1(5-methyl-1-triyl-1H i m dazol - 4-yl) net hyl ene] pyrid
0[1 2- a]|rfd'01"‘6—(7l—l) one (0.9 g) in acetic acid-water (4:1, 50 m) was

stirred at [ 8pblhydre7-|E-methpattiti-1HAiugol- ewﬁ@mg@iu-mby@&ndohQ-a?m&ovstm)mé»b@ pre-
r esi due35vva§arda|.ﬁ ug.mhrmaﬁ,{ar@rmaa@r@ &odi um bl carbonate sol ution and
extracted with nethyl ene chlori de The organic | ayer was washed with water
and brine,beinpled3 over anhydrous magnesi um sul fate, and evaporated in vacuo.
PLflcatIOI’l of the residue with silica gel colum

The suspension of 8,9-dihydro-10-methyl-7-{(-5-methyl-1H-imidazol-4-yl)methyl]pyridof1,2-alindol-6{7H)-

40 one (2.0 g) in methanol (60 ml) was treated with hydrogen chloride in ethanol and then diluted with hot
aqueous ethanol (water:ethanol, 1:4) o give a clear solution. After filiration of the insoluble materials, the
filtrate was evaporated under reduced pressure to about 40 ml and allowed to stand at room temperature
overnight. Filtration, followed by washing with ethanol, gave 8,9-dihydro-10-methyl-7-[(5-methyl-1H-imidazol-
4-y)methyllpyrido[1,2-ajindol-6(7H)-one hydrochloride (2.10 g) as crystals.

45 mp :>250°C

IR (Nujol) : 1695, 1835, 1520 cm™!
NMR (DMSO-dg, 5) : 1.66-2.10 (2H, m), 2.13 (3H, s), 2.23 (3H, s), 2.60-3.40 (5H, m), 7.27 (2H, m), 7.43
(1H, m), 8.23 (1H, m), 8.90 (1H, s) '

so Example 14

8,9-Dihydro-7-[(5-methyl-1H-imidazol-4-yl)methyl]- 10-propylpyrido[1,2-ajindol-6(7H)-one  hydrochloride
was prepared in a similar manner to that of Example 7-(a), and then Example 13.
mp : 193-199°C
55 IR (Nujol) : 3350, 1690, 1660, 1640, 1615 cm™!
NMR (DMSO-dg, 8) : 0.90 (3H, t, J=7.3Hz), 1.68 (2H, m), 1.70-2.20 (2H, m), 2.27 (3H, s), 2.60 (2H, t,
J=7.3Hz2), 2.865-3.50 (6H, m), 7.26 (2H, m), 7.52 (1H, m), 8.33 (1H, m), 8.98 (1H, s), 14.45 (2H, br s)
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40 chyomat ography (2% net hanol -chloroform, followed by recrystallization
f rom nmet hanol - chl or of or m hexane, epavag13198di hydr o- 10- et hyl - 7-[ ( 5- net hyl -
H i mi dazol - 4-yl ) met hyl ene] pyri do[ 1, 2-a]i ndol -6(7H)-one (0.41 g). np : [err]
IR (Nujol): 1665, 1625, 1595, 1555, 1140 [err] NWMR (DI\/SO[err]) 2.16 (3H,
S), 2.33BeBple18), 2.96 (2H, -t, J = 6Hz), 3.53 (2H t, 6Hz) 7.10-7.60
(3H, 45 m, 7.63 (1 H s), 7.70 (1 H s), 8.40 ( 1Hr12 le 9 (a)

8, 9- Di hydr g,spnly@'ﬁyd(hw( k(tjtnﬁybﬂhyﬂdﬂ@l-t!—yl}megryudQmethylpyndon -a]mdol -6(7H)-one (a mix-

H i m dazWre-oit IHFGBjW‘F 1B simifgTmanger éﬂ "f‘ﬁ&b‘?’@w'?ﬁ)@ 50 one was
preparfed i i} 7|191r16 Fﬁ?@t""‘t 0 that of FExa Hi' _‘B_fzglw ol): 1705,
1610, 1230 C'Tme Spf?adHhEl) S ST, dd stk 2% H't%“'%ﬁ( et T oners and used
in the n xt q ctlon wi t hout separation. (b) A solution of

8, 9-di hy (hydroxy)(5 met hyl -1-trityl-1Hi m dazol - 4-yl ) met hyl ] - 10- prop

\)I’viafglf ' 0[ 1, g\; gﬂﬂ l-m%mzopﬂﬁ')arie&ﬁ@-g 9-?){1¥dr£]163‘rn%%oﬁ é)%jun@o?ﬁs?H)%ngglﬁsdprgnd
iR Mujoh

evaporat 0 $735 Ole¥EM e residue was diluted with as aqueous sodi um

bi car bonat g g@;,;, ey @333,%; Q@p({,ﬁds)t hree tinmes with nethylene chloride. The

organi c layer was washed with water and brine, dried over anhydr ous

magness umaﬁyeﬁate and evaporated in vacuo. The crystalline residue was

suspendea_"n a m xture of methanol and chloroformand filtered to give one

i somer of 8 9MitgidoytcHirathyl-7H[¢1-tdt@-1 H-imilR2o4-B)onbthiBidndpBddol 1,2-alindol-6(7H)-one was prepared

( hydr oxyip(assimitet hanher 1d-thatrok Bbample 54- y| ) met hyl | - 10- propyl pyrido[ 1, 2- a] i ndol - 6( 7
-one Wt mpan7&pB1e€ Rf value in silica gel thin layer chromatography (TLC)

et handi (Nidhor 167G Ao, (@0zZm~Y) , NMR (OMSR=ds. de $i38 it dd. ErbHend=3Hzh FE16.9A,

The fil t eaanhidt @%2pb P a8H) 2&?5&?*&9%“#16@5) B¥ BH9dca gel col um

chr omat ography (6% net hanol - met hyl ene chloride). The fractions eluted first

cont ai ne sonmer A and the fractions eluted 5 | at er cont ai ned

anot her

;8)r gps ﬁ;z? P H’ET%; gg“’gg%%mgt‘m ﬁ%mgg%jl; 'ﬁ%l;%g eagj'wg"%‘g ﬁ:%tﬁscpre\?\:?dc: was

desi gnat B sphe isomer B. The isoner A conbined was recrystallized from
et hanol E>t-go--gv-ve 326 nmg of the product. np : [err] IR (Nujol): 3430, 1690,

1660, 41620 b6/ hikurd G acetic %Rm Lﬂérrdé ml %§9dd(a§ b'e-dthydrcho:m -é:-imy‘ﬂﬂ( 2H,
m, 2. 17"1(1&_%'21)1-4? métyl] mé 2-G)¥inidbl-6E7H)-oh -(Z‘eéé%s,ang s € 460, 2 Mdurs. AréObdingH
m, 4. 80c05|e§0th Jéclpl oS r92 herod ok, THY filtr (n@utﬁhze& )mth 4 u'é&s(sﬂ-‘éodlﬂi}i hy&o (1
H m, 1donfdn, eAdbxirscted MAR chiSromBmi. THd o\GkRicdy6r was wadhbd withthrihé, @Rdd over sodium sulfate,
met hanol arvae;sde&ear M R¥iaudewds @nBialifd 3dah diopRipylt difr-pinyd ditdtite (59 VIV) iegivd 8,35
| R ( Nus obihydro-BR3Eimidafobdyl)nmiethif10-thbtBylpyriao] 1,2-alisidReZBMBO(82rg).] ) : 0.90 (3H, t,
J=7.2Hz), IngG8s¢PA:Cn), 2.04 (2H, nm), 2.19 (3H, s), 2.60 (2H, t, J =
7.2Hz), 2. 6RMBioRO1§88le~ ), 3.33 (1H, m, 5.25 (1 H, br s), 5.57 (1H br s),
7:25 (2H, MR DMBD-4e] 3)H, 8.84 (1H7 d5Q=@lit, J38Hz, 8=HB), (7178 (1hk) 5). 1468 7Pl @d.H =68l 20
E%gmﬂ e 493Hz), 7.4-7.2 (2H, m), 6.94 (1H, s), 3.25 (1H, dd, J=7Hz, J=2Hz), 3.2-3.0 (2H, m), 2.9-2.7 (2H, m), 2.13

40 (3H, s), 2.2-2.0 (1H, m), 1.8-1.6 (1H, m)

MS (m/e) : 279 (M)

Example 20

45 ( +)-Di-p-toluoyl-D-tartaic acid (4.68 g) and 8,9-dihydro-10-methyl-7-[(5-methyl-1H-imidazol-4-yl)methyl]-
pyrido[1,2-ajindol-6(7H)-one (3.55 g) were dissolved in hot methanol (200 ml). After removal of the solvent
(100 ml), the soiution was diluted with ethanol (200 ml) and allowed to stand at 5°C for 3 days. The
precipitates formed was collected and washed with methanol. Recrystallization of the precipitates from
methanol (200 ml) at 5°C gave crystals, which were neutralized with an aqueous sodium bicarbonate

50 solution and exiracted with chioroform. The chioroform layer was washed with water, dried over anhydrous
magnesium sulfate, and evaporated in vacuo. The crystals obtained were purified by silica gel column
chromatography (10% methanol-chloroform) and then recrystallized from methanoi-chloroform-hexane. After
filtration of the crystals, the filtrate was evaporated in vacuo to give (-)-8,9-dihydro-10-methyi-7-[(5-methyl-
1H-imidazol-4-yl)methyllpyrido[1,2-alindol-6(7H)-one (0.4 g) with [«}3® =-56° (C=1.0, 10% msthanol-

§5 chloroform) as crystals. A part of the crystals (200 mg) were treated with hydrochloric acid in methanol and
recrystallized from methanol-ether 1o give (-)-8,8-dihydro-10-methyl-7-[(5-methyl-1H-imidazol-4-yl)methyi}-
pyrido[1,2-ajindol-6(7H)-one hydrochloride (0.2 g).

mp :>250°C
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7-[ (Acetoxy) (5-nethyl -1 -trityl-1Him dazol -4-yl)methyl]-8, 9-di hydro-1

0- propyl pyrido[1l, 2-a]i ndoI 6(7I—D-o§p\9\3@§3wgpar ed in a simlar manner to
that of Exanple 4 as an anor phous po IR (Nujol): 1725, 1695, 1610
[err] 25 Exanple 11 8,9-D hydro-7-[(5-methyl-1 -trityl-1

H-i m dazol Exdmptb et hyl ene] - 10- propyl pyri do[ 1, 2-a] i ndol - 6( 7H) - one was
prepared in a simlar manner to that of Exanple 5 as an anorphous powder.
30 | R ( NU§ )el.9 DihytiS719;mettGHA{(5-restiny- 1 HEiidampdl-d-yiethyllpyrido[1,2-alindol-6(7H)-one hydrochlo-

8, 9- Di hydrrisie a$ (fparest i | sintilart manner| to it ¢f rFixetentep?0. akespit Jhere(tHelinp-joluayt-Ltartesisycidywas do-
[ 1, 2-a] iBnckspd ® fdnbd'\né@uan[étaﬁ%'SGC'ﬁar ed in a simlar manner to that of
Exanpl e 6. h‘%ﬂ %25Qu% ensi on of

8, 9- di hydr o- Ttp FPétbﬁiPI[ T(*GB &Thw%ﬂﬁhi”fﬂmr’“h yl)net hyl ] pyrido[1, 2-a]in
dol - 6( 7H) - _ 40 gge (2.0 g in methanol (60 m) was treated with hydrogen
chl ori de [ and then di I ut ed with hot aqueous et hanol

(wat er : han Itﬂ:)m OE’; %:)%S/ r hyg uba%é fm g &j;;d %nunder njﬂ'o en
éd fte stl (

i nsol ubl e ﬁﬁfllﬁﬁ%a‘j& f‘?
about 40 u"é) n o? %rh doﬂ Zeglln&og H)-o 4 2rl%
fol | oned ﬁfg?gfbrgrgu%ﬁ v§t1 ﬂ@*ﬁmﬂﬁ \9as %ﬁ) for 30 minutes, and a solution of
0- et hyls 75 &!— hyde (2.29 g) in tetrahydrofuran (20 ml) was added dropwise over
4-yl) met hysql miMiéssI Rttet thé- nﬂltur@drgé stibd’ ﬁl’)—ﬂpmo HhoOsU thiRitésOAd GPambfibnBtbmpdrature for 2
crystals. Kbars, it was\Wuted” vt waterlah hderhiRéd wnth]aﬁ%ueoﬁﬁ&ﬁniorﬂ&%%li{: @did. Jsepdididd organic
( DMSO- [ er rihyer wds vedshed. with bfind|tirietbver Znhidious Megnesiim sdifatd3and Brbporated indaéifd-t3givls 4-5H,
my, 7.27 (diydror}i(hydrodR6-tndthiyl-1:ftyl-18-irdiBazOdkyimathyllp@ide 2(alidol-66)H)-o (E2applke ah4
8 Q<D hyed r @norphbysSpowedr b pibtitict waschergigtiire 4 twb HiawtérijdoinertO- pr opy| pyri do[ 1, 2-a] i nd
- 6( 7H) - onemphp8B@rchl ori de was prepared in a simlar manner to that of
Exarrpl e 7-(a)R (Naibl: t68@15%>enTthl e 13. np : 193-199 C 55 IR (Nujol) :
3350, 1690, NMBOCDGIgA);: 1.4& B35, plet-6-R-4NMRM).CAERD (3t m). 4:8-52 Q. mB A28 (1H 9 2074
7.3Hz), 1. @@*mmsﬂﬁ(ﬂﬂm)?o 2.20 (2H, M), 2.27 (3H 's), 2.60 (2H t, J =
7.3Hz),"’52.65 50 (5H m, 7.26 (2H, .n), 7.52 (1H, nm, 8.33 (1 H, n) 8. 96

(1 H 5s), 2H br s) 17 EP 0 361 317 Bl Exarrpl e 15
8, 9- Di hydr o- - | -
HE I, ’éyaﬁqgﬁaog-dw%% i “% e

I
1666?e??]%£z'°9'“ s i %‘f Al
4.66 (1H s .

lum cuo e 0 me amor s p &v&er contamed roducts
r- [ (ncet oyl lgbld ads Hm.ags @59 1 02 VshaZielly by TEG 520‘3, oTolaR Bk o]
2-alin OJnﬂl@fll 4 hel S8MEnnGhFomiafoSraphy (10% methanol-chloroform) gave two fractions. The resldue obtained
35 from the first eluted fraction was dissolved in ethyl acetate and treated with hydrogen chloride in sether to
give one isomer with an upper Rf value of 8,9-dihydro-7-[(hydroxy)(5-methyl-1H-imidazol-4-yl)methyl]pyrido-
[1,2-alindol-6(7H)-one hydrochioride {(86.1 mg), which was designated as the isomer A
4 mp : 180-183°C (dec.)
1 IR (Nujol) : 3300, 1680, 1585 cm™!
40 NMR (DMSO-dg, 8) : 1.6-2.0 (1H, m), 2.32 (3H, s), 2.8-3.6 (5H, m), 5.48 (1H, br s), 6.43 (1H, s), 7.1-7.6
(3H, m), 8.2-8.3 (1H, m), 8.94 (1H, s), 14.3 (1H, s)
MS {m/e) : 295 (MY)
The second sluted fraction was evaporated in vacuo, followed by recrystallization from ethyl acetate to
give the other isomer with a lower Rf value of 8,8-dihydro-7-[(hydroxy)(S-methyl-1H-imidazol-4-yl)methyl}-
45 pyrido[1,2-alindol-6(7H)-one (45 mg), which was designated as the isomer B.
mp : 186-188°C (dec.)
IR {Nujol) : 3400, 1655, 1590 cm™
NMR (DMSO-dg, 8) : 1.8-2.2 (2H, m), 2.20 (3H, s), 2.7-3.3 (3H, m), 5.30 (1H, br s), 5.58 (1H, s), 6.41
(1H, ), 7.2-7.6 (3H, m), 7.43 (1H, s), 8.3-8.4 (1H, m)
50 MS (m/e) : 295 (M*)

Example 24

Acetic anhydride (1.26 g) was added to a solution of 89-dihydro-7-[(hydroxy)(5-methyl-1-trityl-1H-

s5 imidazol-4-ylymethyllpyrido[1,2-alindol-6(7H)-one (1.34 g, a mixturs of the isomers A and B) in pyridine (20
mi). After being stirred at 80° C for 2 hours, the solution was evaporated in vacuo. The residue obtained was
diluted with chloroform and nsutralized with an aqueous sodium hydrogencarbonate solution. The separated
organic layer was dried over anhydrous magnesium sulfate and evaporated in vacuo to give 7-[(acetoxy)(5-
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pared in a simlar manner to that of Exanple 4. IR (Nujol) : 1735, 1680

[err] NMR ([err]): 1.95 (3H, s), ﬁ%olﬁ«al?' 1) 15 Exanple 17

8, 9-Di hydro-10-nmethyl -7-[(1-trity azoI 4-yl ) met hyl ene] pyri do[ 1, 2-a]

i ndol -6(7H)-one was prepared in a simlar manner to that of Exanple 5. np:

[err] 20methyl-1ktityi{INmniahzbi-4-Améfhyi]-4.6difydrob@rido[1 2alitdol-6(7H)-bius( R Grhjck wag dsed & 35

(1H, dd, than6itirsactibr Ritho)t pudiicdtion. O (21H, m), 3.44 (2H, br t, J=6Hz), 2.97 (2H,

br t, J=6Hz), 2.16 (3H, s) Exanple 18 25

8, 9- Di hy @xappe@snet hyl - 7-[ (1-trityl-1Him dazol -4-yl)nethyl]pyrido[1,2-a]ind
-6(7) -one was prepared in a simlar manner to that of Exanple 6, which

vvas used i rFot heolyfien tof r7é(§€eﬁqxﬂ($'mﬁfh!!hbtﬂftvl Primidapot-AiresihyH82didrepyridpl tialindol-6-To g

m xture &Hrenedn jieuepe (39 Pprm) torpreatiya ey aqded 1§idiazabigypiol5lundec-7-ene (762 mg).
8, 9-di hde?S bglog ﬁgpﬁﬂ 55 t{rf hOtll'Fl 'E olu_ﬁLongas evaporated |n vacuo. The residue was diluted with
Bk e ST A

err 0 )
II'he %I | t Ptgtd@ v I't'f'til ﬁ‘%d?zﬂ' eihyiane CEB‘& Pﬁn rS%8 gé’ oI ution, and
extracted "Yh 0{696 %70 cpne1 organi c | ayer was washed with brine, dr| ed
over sodi u nﬁoeas Wﬁa é’ébe\/ Ji‘wﬁzgaéh @R ), Hoom

ac at e

di | sopgo g,t,_h ?

di hydro- 7- (1I'—I-|m azol - 4- yl)nethyl] 10- et hyl pyr|d0[1 2-a]indol -6(7H)-one
(1.84 9) exdipie2el €rr] IR (Nujol): 1685 [err] NWR (DIVSO[err]) 8.34 (1H, dt,
J=6Hz, J=3Fz, J=3Hz), 7.76 (1H, s), 7.46 (1H, dd,- J=6Hz, J 3Hz), 7.4-7.2
(2H rr) 6. wouﬁyhrob#-[(ﬁethy&12Emc(aiol-wkyl)rdahyudynao[?Hapndd-sm-l&lrrla) hydﬁ:cﬂorﬂe Owds2pte- M ,
2.8<2.2d pabl o), 88-dhJdrdO-[(54riBityl-1stityl- 1B-idid@zol4-yl)inettlylent)pyridol 12-2lindbl-§(2Hi)oner)in NS
(me): 23¥imhilgridapndciocthad bicExafpld 36. (+)-Di-p-toluoyl-D-tartaic acid (4.68 g)
and 8, 9- di hymlr2s2-26#-@dddey| - 7- [ ( 5- net hyl - 1H-i m dazol - 4-yl ) et hyl ] -

pyri do[ 1, 2-1B}Nuiallo 1695( 704f).-169%cm("8. 55 g) were di ssol ved i n hot nethanol (200
m). After NMR{RMAO-&F )t h&-2d d2H ent2.27 13 shP-$-341(¥tk M B 48t(1Hh A). idrd-6dlH. M. S84 t h
et han® (B 898 (Mm@} al | oned to stand at [err] for 3 days. The precipitates
formed was MBMAEEBIMAhd washed with methanol . Recrystallization of the
precipitates fromnethanol (200 mM) at [err] gave crystals, which were
neutralized with an aqueous sodi um bi carbonate 50 solution and extracted
wi-vh chl éﬁﬂi’g—% The chl orof orm | ayer was washed with water, dri ed over

anhydrus "PQ”%aunoFPo?‘éuso ! ylaml aade E)’ﬁ%‘)z{nat a‘il drhur r?‘% IP‘% C&){,ﬁ X |t%?£fl ned
Qb

were pur il ethefd u 9 é‘& ©
§,9, aﬁg% b ﬁ’ oPéQ Qgﬁ*ﬂﬁyndﬁf tzeaﬁan:)l (rHh)3hd ON

and then{8gTyold
of the syt rfari Ayt omswm@rﬁ& P s X e A

(-)- 39 | BNt AR b ibazdlo-bleandidhyté! (1.69 g) in tetrahydrofuran (20 mi) was added dropwise
1H- i m daz@r 16 mikuldIBAHRY thb Pabkdrél Qbsl stidred htl - toPluriid} 70 Rfhulel) - itdwas )dilnbd Rt dhiisd
(C=1.0, e, netrbizad Wit anSeRuecl1éolfi6H & loRBiic asid, Ghd/&dradiad. with cRiaroforn fThd Brgani et al s

(200 ny) waewsshéd eiai inide idribd ovay Biigdrblsmidghesiifil lifdtd) antévapunadd inNstus. cRufificatiolof | zed
f nmet lisnesiduat it silic® ge)i colamn chromatography (20% ethyl acetate-chloroform) gave 8,9-dihydro-7-[-

(-) - 8,40- Qiybrprin(@-trid-1 Kebidazbl-2 )i éthy I infestlyipiiridelt Rialiatpied(Z+Hond ().880)Ny | ] -

pyri o[ 1, 2-rap i 208-@10°G((@ad))- one hydrochloride (0.2 g). np: >[err] 18

iR {Nujo!) : 3300, 1660, 1615 cm™*

NMR (CDCls, 3) : 1.1-1.2 (1H, m), 1.9-2.2 (1H, m), 2.08 (3H, s), 2.4-2.7 (2H, m), 3.2-3.4 (1H, m), 4.5-4.7
(2H, m), 6.9-7.3 (20H, m), 8.2-8.4 (1H, m)

MS (m/e) : 519 (M¥)

&

Example 28

A solution of 8,8-dihydro-7-[(hydroxy)(1-trityl-1H-imidazol-2-yl)methyl}-10-methylpyrido[1,2-alindol-6-
so (7Hyone (376 mg) in acetic acid (15 ml) and water (5 mil) was stirred at 60°C for 2.5 hours. After
ovaporation of the solvent, the residue was diluted with water, neutralized with an aqueous solution of
sodium hydrogencarbonate, and extracted three times with chloroform. The organic layer was washed with
brine, dried over anhydrous magnesium sulfate, and evaporated in vacuo. Purification of the residue with
silica gel column chromatography (15% methanol-chioroform), followed by recrystallization from methanol,
55 gave 8,9-dihydro-7-[(hydroxy)(1H-imidazol-2-yl)methylil-1 0-methylpyndo[1 ,2-alindol-6(7H)-one (148 mg).
mp : 199-200°C
IR (Nujol) : 3400, 1668, 1620 cm™1
NMR (CDCls, 8) : 1.8-2.1 (2H, m), 2.15 (3H, s), 2.7-2.9 (1H, s}, 3.0-3.2 (2H, m), 3.61 (2H, br s), 5.24 (1H,
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EP 0 361 317 Bl Exanple 21

(+) 8, 9- Di hydr o- 10- net hyl - 7- [ (5- meé.hhlmithl”mdazol 4-yl)methyl ] pyrido[1,2-a
]indol -6(7H)-one hydrochlo- ride was prepared in a simlar nmanner to that
of Exanple 20 except that (-)-di-p-toluoyl-L-tartaric acid was 5 used in

pl ace of (dry=607Hz), 89S (18lys)-1DOL(EH, BAV.2-Z.548H, ah), Sidhad (oi,m)or i de: np. >250 * C The
free base [ eMS]mlC 285 M*) 10% net hanol -chl orof orm Exanple 22 10 To a

sol ution of diisopropylam ne (658 rrg) in tetrahydrofuran (8 m) at -[err]
under ni t rexgmple 8 nosphere was added 1.64 M butyllithiumin hexane (3.96
m). Affer being stirred at the same terrperature for 20 m nutes, the

m xture was T acstoxy(iditylt] HAimidazpla ymathy}8,9-dihydro-10-methylpyrido[1,2- a]mdol-6(7l-i)-one was pre-

8, 9- di hydrRSfafin eiitar manpey ia digt of Erammje 4 which waspigedjy the fext popctio yitogkpytifictiop.12 )
over 15 mputes, The m xture was stirred at [err] for 30 mnutes, and a

sol ution cPaTele 3y met hyl -1-trityl -1 Him dazol e-4-car bal dehyde (2 29 g) In

tetrahy fr of u 5 Blh (%’0-1 Vl\gﬁéxf q q ?H—lr?léa(%@\y eyﬁm%tgy ene]R{lr{dolg‘z gﬁrgﬁiglsst(ﬂﬁ rré) Clias! g?epared

m xture vva‘ﬁa “r

t enperature Lo |Iuted wi th water and neutrallzed with an

aqueous sol utﬂ@gm,p 16%( géocwggk,qﬁ Separat ed organi c |layer was washed wth

brine, dri ednmasHMBBIAY.%) 0253 r@?@plem It.ﬁts@,w@n ) BRY5RAY MyNe.YAAHOAd,O
y)

give 8,9- mmqigﬁm[)(hydrox 5-methyl -1-trit
H i m dazol - 4-yl ) net hyl ] pyri do[ 1, 2-a] i ndol - 6(7H) one (2.21 g) as an 20

armr phous pamplest The product was a m xture of two diastereoi soners. np
rr] IR (Nujol) : 1690, 1590 [err] NMR ([err]): 1.46 (3H s), 1.6-2.4

( M 20 2. 8BA3mistule3éf, 8,9njihydin- B-rfatiyl-T-[LtHrityrIH-imBlazB2-(Iidthyielpyriddlt. Faliddl-6(7B}4ne 1)

8. 3 8. 5 ( 1(9%9, mg)) anttonkirciorpiate (573 rg) s 1004 palladiuim on carbon (285 mg) in acetic acid (19 ml) was

8, 9- di hydrstirett 4t (118, dx forxly hqub -Aftertfilisation Tof the icatgtyst, e filtratecieas @iapdratedl jacuey THepesidudo[ 1
, 2- a] i ndol wag(diigtyd wiiehlotoform. Tip chigrofere s¢lution whsiwaghadewith (184 hydrodtgprigiagid iaml X €) tor ed

at 65 * C g\Gra mecinitptn whish wasngollected cwaspash withweier. @nd eried (o gives@P-dibydro- 10ty Bl ue

was di | et enidagor FTVW'EHPV"%I&"F]’&PQ"%W app hydroghlorids (W88 &9 ol uti on of sodi um

hydr ogencar - "‘lBoﬁ ec extract ed with chloroform The organic Iayer was

washed with N ' nﬁ%ﬁﬁn gg%[%‘eﬁsdnég] ?%fiig %gua'{]‘% % e ?ﬁgwed

i.n vacuo.

cHse VIF pect ively) by TLC (20%

met hano -chl or ) par at ion with silica gel colum chromatography (10%
met hanol - chl.Q ,gggr m gave two fractions. The residue obtained 35 fromthe
first el ut'E'é_PT?'CtI on was dissolved in ethyl acetate and treated with
hydrogen chl gj 'lé@nzylﬂH@Mﬁeﬁﬁmﬂhﬁ%ﬂﬂﬁdhﬁ&ﬁ@‘yl]ﬁysﬁhr@rﬂ1Mﬂgﬁflpﬁﬁo[t@-k]\ﬁﬁmﬂf6-

8, 9- di hyr @Hylonb Wwhe/shsgared I Hsimiilk Rkitnorlto kitat dPERWpR) 274- Y[ ) met hyl | pyrid
[ 1, 2-a] i ndol mip( 74)}t2@n@ hydrochloride (86.1 ng), which was designated as the

i somer A, npiR (Gjon 1880, Tstodes20 pmt*R (Nuj ol ) : 3300, 1680, 1595 [err] 40
NMR ( DMSO- [ e NMR)(CDG;,3) 21.81.6 12HHm), m)7;2.02(28.2m), 3bb (38) 5), 2195(38.. 5§ 23IBHBH, 8) 2.78.948H,
(M br s)m) 60459 (3H m8.95)1, (2H..m); 772-B5 (BH, m), 8.3-85 (1H, m)

40

Example 33

A mixture of 7-[(1-benzyl-1H-2,5-dimethylimidazol-4-yl)(hydroxy)methyl}-8,9-dihydro-10-methylpyrido-
[1,2-alindol-6(7H)-one (1.70 g), ammoniumformate (7.78 g) and 10% palladium on carbon (0.5 g) in acstic
45 acid (30 ml) was stirred at 120°C for 4 hours. After filiration of the catalyst, the filtrate was evaporated in
vacuo. The residue was diluted with chloroform, washed with 10% agueous solution of sodium hydrogencar-
bonate, and dried over anhydrous magnesium sulfate. After the solvent was evaporated in vacuo, the
residue was subjected to column chromatography on silica gel (10% methanol-chloroform). Fractions
containing the product were combined and evaporated in vacuo. The residue was crystallized from ethyl
50 acsetate to give 8,9-dihydro-10-methyl-7-[(2,5-dimethyl-1H-imidazol-4-yl)methylipyrido[1,2-ajindol-6(7H)-one
(0.36 g).
mp : 219-221°C
IR (Nujol) : 1690, 1620, 1545 cmn™"
NMR (DMSO-ds, 3) : 1.6-1.85 (1H, m), 1.8-2.1 (1H, m), 2.05 (3H, s), 2.13 (3H, s), 2.19 (3H, g), 2.5-2.8
s5 (2H, m), 2.9-3.2 (3H, m), 7.2-7.3 (2H, m), 7.4-7.5 (1H, m), 8.3-84 (1H, m)
MS (m/e) : 307 (M*) ,
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(3H, m, 8.2-8.3 (1 H m, 894 (1 H s), 143 (1H s) MsS (me) @ 295 (M)
The second eluted fraction was e tf£9 g0 vacuo, followed by
recrystallization fromethyl acetate to give the other isomer with a | ower
Rf val ue of 8,9-di hydro-7-[(hydroxy)(5-nmethyl-1 Him dazol-4-yl)nethyl]- 45
pyri do[ 1p&ampleizadol - 6( 7H) -one (45 ng), which was designated as the isoner B.
. [err] (dec.) IR (Nujol) : 3400, 1655, 1590 [err] NVR (DVBSO-[err]):
1.8-2.2 (2Kp) To)g sdutigi) of dishbprapylamifle 7+.8B. g} i Bldahydipfurab .(B0ml} BH:70b¢C uader aitddGen( 1H,
s), 6. 41atnbspherswas Fdd@d 7.66 M(Bhillithivin, in iexd® (6.1 Ir)l). Affer b&8ng3stiBedlat (e $ame fenfperature VS
(me) & 08O ipwips, thoamidire waslirgatad it a selitipe o &Redilfytlro@-mejhylnridlold & @linloltéHirone
sol uti on(1® %'nget@h NS g?h ?Q)R‘ 'gsThﬁem briyre-wes stirfed i -70 1G: fo3) minutes, and a
i mi dazol S4fPy Pﬁﬁ‘ Y’idlﬂéﬂa aldehyde (@b plip vargfyean (20 mikwag added dopyige @etA0 t he
i somers Rinyiey G?‘% £ forp 00'@1“14@3 %’Fﬁ* ?'@He'ét"zr'gé'iaﬁur ff"’o‘fo 2
hours, t ﬁ@“’gdﬁl ﬁ‘qsdﬂ“t ‘g't“e teFFP R’)’é °"F|'Fe oo ?°l9t‘Y1° dmy 5
di | ut d -
hydrogen?{;‘sﬁyﬁI gi%“%g:&drq gﬂmggﬁé oso y& 3 ?ﬂ'&%ﬂ@gg‘@%r was dried over
anhydrous r(% 26&1 oo S pmeau 99?.’ af‘sengwsdncm%@ﬁm.uss Do ko il (5
e-chloroform). ration wuth chromatogr y (2 % ehyl
met hyl, 1 cm.srbfarxb SAGR T OB bah T B bt 5H(7H
--one as gkorfab in am oV hcftd-chidrofo gﬁl@@ﬁ‘ék&ﬁbf‘%tﬁ Uﬁpepﬁf &aiu’e(ba b-on
Exanpl e dydro-Zinydrole MetryByrin-3-yhmethyl}- 10-methylpyr|do}1 2-a]mdol 6(7H)-one hydrochloride (0.45

7-[ (acet gywa.é@mb d ad thé lsdther AL | m dazol - 4-yl ) nmet hyl ] - 8, 9-di hydropyrido[ 1
- a] i ndol -nfp : B3Z-bB3-Cn@schn tol uene (30 m) at room tenperature was added

"dizaiz abiir ynjjon)[: 5260, Bpajnesacteio ene (762 ng). After being stirred at [err]
for 2 hour NMR (DMSOeds LA) t 16 (AH,Ss), 24 (24, Ht)ed.51Hz), 286 (Bbi, s).Th23.0 ¢sf o) 3.1:8a52K8l im)ut ed
wi t h chl 88@{t8rdnd =Ra8Hr: d. 174 S (BH.wat 794, (1 dd. Jeh5i78idz, 8.9%Hz), &ni8\3dTH u. 8RR EHI rim
sul fate. AfM®MmavagedMati on of the 10 solvent, the residue obtained was
purified withe S@P'I'q @W@W‘%Maﬂmp%ﬁﬁﬁnﬂm ¥agted & asimitar eiringrto thek ot pn wrpergi ve
8, 9- di2hy & walup-t oiiqr ispmerr yithy4 lower Rf value of 8,8-dihydro-7-[(hydroxy)(2-methylpyridin-3-yl)-

H i i dazmemlr r)‘%/dﬂxw el SEBone brdeehiprige (74G(mebwrish wes designate as i isomer ¢ |
I R (NUJO B : 1675 1620 1570 [err] NVR (DMBO-[err]): 1.61 (3H, s), 3.03

(ég t, 4%:& 2 _J = 6.87Hz), 6.47 (1H, s), 7.0-7.7 15

( H S U=

i dly :f%ﬁh SRR S R e e
8, 9-di hy rq;, é(ﬁfi ‘lip»'ljl -51;5'1'2 ityl-1Hi m dazol - 4-yl ) net hyl ene] pyri do[ 1, 2-a]i

0
ndol - 6( 7H) - one |n a simlar manner to that of Exanple 36. np: [err] (dec.)
I R (N O}amplb®@85, 1640, 1595 [err]

Acetic anhydride (2.24 g) was added to a solution of 8,9-dihydro-7-[(hydroxy)(2-methylpyridin-3-yl)-
&u methyl}-10-methylpyrido[1,2-alindol-6(7H)-one (1.35 g, a mixture of the isomers A and B) in pyridine (20
' mi). After being stirred at 60 °C for 2 hours, the solution was evaporated in vacuo. The residue was diluted
40 with chloroform, washed with brine, dried over anhydrous magnesium sulfate, and evaporated in vacuo. The
residue and 1,8-diazabicyclo[5.4.0Jundec-7-ene {1.27 g) were dissolved in toluene (30 ml). The solution was
stirred at 60* C for 2 hours and evaporated in vacuo. The residue was crystallized from ethyl acetate to give
8,9-dihydro-~10-methyl-7-[(2-methylpyridin-3-ylimethylene]pyrido[1,2-ajindol-6(7H)-one (0.92 g).
mp : 182-183°C
45 IR {Nujol) : 1675, 1630, 1610 cm™
NMR (DMSO-ds, &) : 2.17 (3H, s), 251 (3H, s), 2.6-3.0 (4H, m), 7.2-7.4 (3H, m), 7.4-7.6 (1H, m), 7.70
(1H, d, J=7.4Hz), 7.88 (1H, s), 8.3-8.6 (2H, m)
MS (m/e) : 302 (M)

50 Example 36

A mixture 8,9-dihydro-10-methyl-7-[(2-methylpyridin-3-yl)methylenelpyrido[1,2-alindole-6(7H)-one (820
mg), ammonium formate (854 mg) and 10% palladium on carbon (0.3 g) in acetic acid (30 mi)was stirred at
110°C for 1 hour. After filtration of the catalyst, the filtrate was evaporated in vacuo. The residue was

ss diluted with 5% methanol in chloroform, washed with §% aqueous solution of sodium hydrogencarbonate
and brine, dried over anhydrous magnesium sulfate, and evaporated in vacuo. Purification of the residue
with silica gel column chromatography (5% methanol-chloroform) gave 0.7 g of crystals, which were
dissolved in a mixture of chloroform and ethyl acetate and treated with hydrogen chiloride in ether to give
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NVR (DVBSO-[err ]): 1.7-2.1 (2H, m, 2.27 (3H, s), 2.8-3.4 (5H m, 6.45 (1H,
s) 7.2-7.6 (3H m, 8.2-8.4 25 (lgdp 3B 3188P8 (1H s) Ms (me) @ 279 (M)
Exanpl e 27 30 To a sol ution of dii sopropy1 amne (557 ng) in tetrahydrofuran
(15 m) at -[err] under a nitrogen atnosphere was added 1.64 M butyllithium
I N hexane g@ditybrosTh-methfiFA[@mdtipR@irs3-yiJetglpgiidol 1Bealindd &7 H)@nPRdRichisrigle {0013 gf O

m nut es, t hempt 2&37nese ONaec)t reated with a sol ution of

8, 9- di hydr o- IRANujul) :HeeQ 818 dGREe®"a] | ndol - 6( 7H) -one (995 ng) in

t et r ahydr of UNMR (PMSD-gd, §) :0\8eRr1 (218 mihi 115 (8K, 5), PI§R (Ik Nt 29-37 (s M} 7i21713d8H. am), 7.4-66 1 |
for 30 @i rtH.e®), 7.8MH380, J£586| GA7HOIN8.&B.4 11H. M)t §46 (1B} d. Wi=@&7HlR). B.68- (t'arﬁailﬂb‘??yde
(1.69 9) |q‘ﬁ7ﬂétrahydrofuran (20 M) was added- dropw se over 10 m nutes.
After the nmi ¥MBUPB WEMYirred at -[err] for further 70 minutes, it was
diluted with chilled water, neutralized with an agueous sol ution of oxalic
aci d, andfém%\aed with chl oroform The organic |ayer was washed with

brlne Bried ro ul fate ated in va
Purificatig np? %%‘E’(ﬁ E:gg n?ﬁ%\‘"}\'&f"%ﬁ ﬁHm oY Epc‘f%qoﬁ%'la]'ﬁ%%'o%r %ﬁfp?r%% 2
et hyl acetat ve 8, 9-di hydro-7-[- 40

(hydroxy) ( 1 i? Lhgsdpzol - 2-yl ) met hyl ] - 10- met hyl pyri do[ 1, 2-a] i ndol - 6(7
H) - one soﬁ rﬂe—éij?éﬁ ), |2R4Q$\|PJdOJQ124H§ﬁQQ-a1J(§r5% é%](élzﬁfﬁrs %‘W
([e”]) 3(1/'241 ézé (1/2 . §-5%8041/8H. ), 78074 (4, B (1|$ 3"34- é7 &H/m( |'?

3.2-3.4 (1 2H, ), 6.9-7.3(20 rr), (1 H, n)45

VS (n1e) Exﬁa,gesa\m) Exarrple 28 A solution of

8% 9- di hydr o- 7-T(hydroxy) (1-trityl-1H i m dazol - 2-yl ) net hyl ] - 10- et hyl pyni do]
1,.\2< a] i adol - &9-Dibhtiro-(0Adthyd PHpYriain B-yiymgdthylene Jpgrisiblit 2-aieioleb(1H)-bnenwas praperotiirt ©simifeh

m ) was strannezdb thét of BampleB®r 2.5 hours. After evaporation of the solvent,

t he residue mas1@108t®d with water, neutralized with an aqueous sol ution of
sodi um hydr otfeNdiely 1367 1€30, WitTicre}t racted three times with chloroform The
organic | a eNMRABMGQRrddr 8 240 (K1, B 2881 (4 b d 207RaldH. M/ tT 8 (141, h g9 LMy ph 8.4-86

sul f at 2 a ﬁdﬂ'&p@d’ﬂ1ﬁo’\ﬂ6§§t|ﬁ 88{H.10i $283H8h of the residue with silica
gel col um cMPénEL:38% 8bhy (15% net hanol - chl oroform, followed by

recrystall | zat Il on from net hanol, 55 gave -

8, 9-di hydr ydroxy) ( 1H-| m dazoI yI ) met hyI 10- et hyl pyri do[ 1, 2- a] i ndo

\‘5( 7H) - One A |o |hyd in- -y 9&1 -%l@\ NNR
o A e e S R
Ez(é 7. 00 ( u wﬁf) flO i&'c fth h: zl io O%Zg‘ﬁg\g solu oo

encarbonate and brine, drled over anhydrous magnesium sulfate and evaporated in vacuo. Purlflca-
] (hc e;soytasa rogoncarbone wm.aomgd.mumagammﬁaataan@caoretw ClaweeDby TebacRitioh o[
, 2- a] | NdGlomb bthil) addRf-olRE §ive -8,9-dihydro-10-methyl-7-[(pyridin-3-yl)methyllpyrido[1,2-alindol-6(7H)-one
(273 mg).
L mp : 158-160°C
Yt IR (Nujof) : 1690, 1675, 1620 cm™"
% NMR (CDCls, 5) : 0.9-2.0 (2H, m), 2.13 (3H, s), 2.4-3.6 (5H, m), 7.0-7.7 (6H, m), 8.3-8.6 (3H, m)
MS (m/e) : 290 (M*)

0

Example 40

45 To a solution of diisopropylamine (557 mg) in tetrahydrofuran (7.5 mil) at -70°C under a nitrogen
atmosphere was added 1.64 M butyllithium in hexane (3.35 ml). After being stirred at the same temperature
for 20 minutes, the mixture was treated with a solution of 8,9-dihydro-10-methylpyrido[1,2-alindol-6(7H)-one
(995 mg) in tetrahydrofuran (10 ml) over 15 minutes. The mixture was stirred at -70°C for 40 minutes, and
a solution of 2-methyi-1-trityl-1H-imidazole-4-carbaldehyde (1.76 g) in tetrahydrofuran (20 ml) was added

s0 dropwise over 15 minutes. After the mixture was stirred at -70° C for 1 hour and at ambient temperature for
1 hour, it was diluted with water and neuiralized with a aqueous solution of oxalic acid. The organic layer
was separated and the aqueous layer was extracted with chloroform. The organic layers were combined
and washed with brine and dried over anhydrous magnesium sulfate. After the solvent was evaporated in
vacuo, the residue was subjected to a column chromatography on silica gel (20% ethyl acetate-chloroform).

55 The fractions containing the product were combined and evaporated in vacuo. The residue was crystallized
from n-hexane-ether to give 8,9-dihydro-7-[(hydroxy)(2-methyl-1-trityl-1H-imidazol-4-yl)methyl]-10-
methylpyrido[1,2-alindol-8(7H)-one (2.06 g).

mp : 135-136*C
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pared in a simlar nmanner to that of Exarrple 4, which was used in the next

reaction without purification. E@?@w

8,9-Di hydro-10-nmethyl -7-[(1-trit g zoI 2-yl ) nmet hyl ene] pyrido[ 1, 2-a]
i ndol -6(7H)-one was prepared in a simlar manner to that of Exanple 5. np:
[err] (dec.ix (Ndidh(hegopieyo, 1888 eh— 1620, 1600 [err] 15 NVR ([err]): 2.13
(3H, s), 2.NMR(CDCL2#,: 0B1.0 GHZ2mE 141 (3is), NP5 (36, §; V8-22 (M M), 2aW}-3.4 BHLh), @bi8,1 dd,
J = 2. 93KH, mp 585.6HtH), nfea8{1/2H, 3)16.210(1/2H, s), X051 8H, @).Bf3-8.5 (1H, m) _

8, 9-di hydro-10-nethyl -7-[(1-trityl-1H i m dazol - 2-yl ) met hyl ene] pyri do[ 1, 2- a]
i ndol -6( Examplerdd (950 ng), ammni um for mate (573 ng) and 10% pal | adi um on
carbon (285 rrg%”qln acetic acid m) was stirred at [err] for 1 hour.
After filt rBfiygrogtitydrexyimalyld t'"m'f'iﬁe' yimethy10- 'Wéty'%ﬂfiaaé’raa'ﬁdehﬁ(?ﬂi R  The
resi due REBaef 'f‘g }@Ua’\MaPPP’MP%Pfo‘?"E'P ?&he chl orof orm sol uti on was washed

i

col | edfed,

H-25i' Aol

(445.6 )" :

1821%%59)309](@)(3H s), 2838(6H) 7.2-7.3 (2H ' m), 7.4-7.5 (1H,
2

. 7.61 ( 8.2-8.3 (1H, n), 14.6 (1H, br s) 30 MS (me) : 279
( M) Exaﬁmnﬁ)le:?@ Pz:etic(a%hydﬁﬁ’d‘ﬁ.‘ﬂ }lwas added to a solution of 8,9-dihydro-7- (hydrox )(2-methyl- trityl-
M2, 5- di ARG TREBAL 10maty by PAIDELFE A (154200)0h Myekine- &5 -iF LARS] Bateg o[ 1

, 2-a] i ndehred abroon Tempéréithe-16HBEhoWS, StheD$ofisH i eldporited inladud! meuaé whsOdillstBdivittO f
EXarrpl e 2hforofoi, washed fwith 1588 §diibigue |spiution Bft G6Hiuml byddagericadbhatecand ] brihdyRang [deedr dvpr
1.%<1.26 @uiblytirows) maghesiun® sulkate 2Adter M, solerfd Gra Btdporstdd inNadid, 8 irbsided wad sibctedld S) |
2.7-2.9 ¢dirn chrgmalogfaplly. & sfliddigel 1% méthénoFchborafdid). The fracfon® cahtdiningGivd, produet vre3- 8. 5
(1 H, m evkporgird implacuo3IBd Kystallicedifram orhexand-gtier totgqu7y{(acaoxy)(2-methyl- ~trityl-1H-imidazol-

H 2, 5-di Mmgtmnllrﬁm@‘p-mnpthyl?ﬂydi SRYrpohS(7Hyorp-(83 @- di hydr o- 10- met hyl pyri do-

[1,2-a]i nddFPG'@m&(é?@ 1.70 q), ammnl um‘ ormate (7.78 g) and 10% pal | adi um
on car®on (I8 (Much)y: 1739, 168 t‘P@CJ‘S aC| d was stirred at [err] for 4
hours. Aft MR (OMSOds; B 148 G4tk sk 4 s)' 32 #)r 20%((7H<9) ddath
vacuo. T F‘é 7Pt 1) (U 3 @H rﬁ"’cﬁr%‘ﬁ'&r’?hs%éﬁéﬁ W 1184 68 Byueous

sol uti on ofM d'ﬁ?ah(yd)r ogencar- bonate, and dried over anhydrous magnesi um

Sw'f at e. ﬁft?r!;t he sol vent was evaporated in vacuo, the residue was
subj efe | utm chr omat ogr aphy on silica gel (10% nethanol -chloroformn.

Fracti ons g . b ’ C The
Fractio %ﬁmar i dtrf ‘%f,?:t‘;ﬁs,f ;gslwn . &3@3{} teetﬁ,{melgyrfaa? SrR-elh-YAC Whs
8, 9- di hydr Opgl O3BV (@t ) dllTE?l -1H i m dazol -4-yl ) met hyl ] pyrido[ 1, 2-a
]i ndoI356(7I-|h1|Qm; (1&03{3251)161%-1 [err] TR (Nujol): 1690, 1620, 1545 [err]

NMR (DMSO-ds, &) : 1.60 (3H, s), 2.18 (3H, s), 2.9-3.1 (2H, m), 3.4-3.6 (2H, m), 7.0-7.6 (20H, m), 8.3-8.4
{1H, m)

MS (m/s) : 533 (M*)

40 Examplo 44

8,9-Dihydro-10-methyl-7-[(2-methyl-1H-imidazol-4-yl)methyllpyrido[1,2-ajindol-6(7H)-one hydrochloride
was prepared in a similar manner to that of Example 31.
mp : >250°C
45 IR (Nujol) : 3260, 1680, 1630 cm™1
NMR (DMSO-ds, 8) : 1.7-1.9 (1H, m), 2.0-2.2 (1H, m), 2.14 (3H, s), 2.56 (3H, s), 2.7-3.5 (6H, m), 7.2-7.3
(2H, m), 7.31 (1H, s), 7.4-7.5 (1H, m), 8.3-8.4 (1H, m), 14.39 (1H, br s)
- MS {m/e) : 293 (M%)

so Example 45

To a solution of 8,2-dihydro-7-[(1H-imidazol-4-yl)methyl]-10-methylpyrido[1,2-ajindol-6(7H)-one (1.4 g)
in N,N-dimethylformamide (14 ml) at 5°C was added sodium hydride {60% in mineral oil) (220 mg). After
stirring for 1 hour at 5° C, methyl iodide (852 mg) in dimethylformamide (5 ml) was added dropwise at 5°C

s6 for 10 minutes. The mixture was stirred at 5°C for 1 hour and at 20°C for 2 hours. After evaporation of the
solvent, the residue was diluted with 5% methanol-chloroform. The organic layer was washed twice with
brine, dried over anhydrous magnesium sulfate, and evaporated in vacuo. The obtained residue contained
two products which showed close Rf values (0.5 and 0.4 respectively) by TLC (20% methanol-chioroform).
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NVR (DVBO-[err]): 1.6-1.85 (1H, , 1.9-2.1 (1H m, 2.05 (3H, s), 2.13
(3H, s) 2.19 (3H, s), 2.5-2. 855 Eﬁﬁ_ﬁel\/gl B} 93 2 (3H, m, 7.2-7.3 (2H,
m, 7.4-7.5 (1 H m, 83-8.4 (1 H Z p 307 (M+) 21 EP 0 361
317 Bl Exanple 34 (a) To a solution of dllsopropyl amne (1.01 g) in

t et r ahydr o$apaation(with silitg gehicolurhre EHrdmatogehply G% hbthapgienlodioni) Jaemwe fiagtidnsa ankefitst
1. 64 M but giltbd tirhdtion) dontaiisgy anaixtue. di twb )prodddis, ewas oehdagtraedi Mhee drystéllind hesiduaneas

t enper at ur ecrystalifzed fréhd ethylraastas fo givecs,Faihydiwr10-mettgl-72-[(1epdtidt1 Kvintidazak4yrhethyillpynido f
8, 9- di hydr b2%Padokb(TH)Hopey/OM@d[ 1, 2-al i ndol -6(7H)-one (1.99 g) in

t et rahydr of umeri 802®°@ ) over 20 minutes. The mixture was stirred at -[err]
for 30 m nut d¥{Nuigh¢/1685.96T816166MOT 2- net hyl - 3- pyri di necar bal deh 1.21 9g)
in tetrahydr &MR GRCE %) : A %"ad%l&j@ﬂ’r%;ﬁ/ﬁ% w} 339 (1 Ae s A?Ist7 Z)'tw
m xt ure vva@"'s“’c)'lsr"f“é é)t"z'f 4™ or further 60 ninutes and at anbient

wih ondl o gg’ e el ol B R ot
grig_egi ﬁ;g:‘(’) 'a and evapor at ed In vacuo, to give

-one. Thg t ai ned
oi | con'?al ﬁeqt,, m:_}%\?ggqﬁ) t's Whl cﬁ shovve ose RT vaI ues (0.3 and 0.4

respectively) by TLC (20% et hyl acet at e- chI oroform. Separation with silica
gel col umeghpeadt ogr aphy (20% ethyl acetate- 15 chloroform gave two
fr\ac*tl ons. The solid obtained fromthe first eluted fraction was treated
wi'tH hyds 0ge 8 9ditlyaroi7el@ Sidimethy R Heitnidagol-0-4)nexititylH 0-melyipytridol CabInti@-E O HFone t fand 89
gi ve one | gibyder-7-§d,4-dimethyl-tiintidazoris-yabtbyd-1@etByl®rido[1,2-alindol-6(7H)-one were prepared in a
di hydr o- 7- ifnitey chamey fo(that ofdxémleods: | di n- 3-yl ) met hyl ] - 10- net hyl pyri do[ 1, 2-a]i nd
-6( 7H) - one BIQ;mwdmﬁ[(bﬁ-ﬂimethtlﬂHztﬁidgyl+mﬂ]-1nasettu@sliidgh@tadicﬂc'!a@ﬂﬂ)hee-i soner A
mp : [ err] mpeéag:1yo o | R ) 3260, 2500, 1690, 1610 [err] NWR
(DI\/SO[é?r]): 2'RIBUJ<(')3H6865 63 2J£03° t, J =5 51Hz), 2.85 (3H s) 2.7-3
(1H, m, 3. 1 "‘3’"‘&1(0;3 7H, @#1%(3'*?1:?128%)5) 2423 (1. m) my; 3832
(1H, dd J ’Waﬁf (16' ?;?ws ‘8‘5TZ)83§‘ @H49): 7173 @H, 6")87%3Q'2ﬁ) 8%*7'81% nf‘é)e""8§20
(I\/Hr) The s# % M1‘_ract|on was evaporated in vacuo, and treated in a

M | ar _mann |h 0_ z éf(f,,ge?,yﬂpﬁy/c{ﬁoigyﬁfre(twg dbj mﬁé}ﬁf‘g'dﬂ'é? ﬁf)ﬂ? %ngo"ﬁl 3 o;r:a;

W|th a IFdwer
nmet hyl ] - 10- m;ﬁ 57l | ndol - 6( 7H) - one hydrochloride (74.3 ng),

whi ch was degj gé 83 (170 551 @n, B-28 (SR rrhy, MLt

2500, 169036% L), %6 3)0726}132'\(%%%%6 zg;) 3867(476(gj Eésé&;\(zﬂ*ﬁg ?'H T)?H
M, 2.15(3 ,M§an,e) ad7-(H H, (1
H s), 7.2-7.4 (3H m, 795(1H dd, . J—544Hz 7.42Hz) 8384(1H rr),
8.57 (1H, Ekampled77.42Hz), 8.71 (1H. d, J = 5.45Hz) MS (mie): 320 (M+) 35

7. [ (hydr oxy) @%m“ 16?8.;:,6@2‘;52,%@;4%3 D ikt et U L L

npl e 35
Ei-" To a solution of diisopropylamine (263 mg) in tetrahydrofuran (3 ml) at -70°C under a nitrogen
40 atmosphere was added 1.64 M butyllithium in hexane (1.75 mi). After being stirred at the same temperature
for 20 minutes, the mixture was treated with a solution of 8,9-dihydro-10-methyl-7-[(5-methyl-1-trityl-1H-
imidazol-4-yl)methyllpyrido[1,2-alindol-6(7H)-one (1.07 g) in tetrahydrofuran (6 ml) over 15 minutes. The
mixture was stirred at -65°C for 30 minutes and at -25°C for 40 minutes and a solution of methyl iodide
(282 mg) in tetrahydrofuran (3 ml) was added dropwise at -65°C over 10 minutes. After the mixture was
45 stirred at -65°C for 30 minutes and at -20°C for 1 hour, it was diluted with water and neutralized with an
aqueous solution of oxalic acid. The resultant mixture was extracted with ethyl acetate. The organic layer
was washed with brine, dried over anhydrous magnesium sulfate, and evaporated in vacuo. Purification of
the residue with silica gel column chromatography (5% ethyl acetate-chloroform) gave 8,9-dihydro-7,10-
dimethyl-7-{(5-methyl-1-trityl-1 H-imidazol-4-y[)methyl]pyrido[1,2-alindol-6(7H)-one (0.73 g).
50 mp : 116-118°C
IR (Nujol) : 1680, 1625, 1580 cm™!
NMR (CDCls, 8) : 1.30 (3H, s), 1.36 (3H, s), 1.9-2.1 (1H, m), 2.17 (3H, s), 2.3-2.5 (1H, m), 2.93 (2H, ABq,
J=14.3Hz), 2.8-3.3 (2H, m), 7-7.4 (19H, m), 8.4-8.5 (1H, m)
MS (m/e) : 549 (M*)
55
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Agetic _anhydride (2.24 g) was added to a sol ution of

8, 9-di hydro-7-[ (hydr oxy) ( 2- net hyi?)g 7;;17%1yl ) -

nmet hyl ] - 10- net hyl pyri do[ 1, 2- a] i ndol H)-one (1.35 g, a mxture of the
isomers A and B) in pyridine (20 m). After being stirred at [err] for 2
hours, t Bampbl48ti on was evaporated in vacuo. The residue was diluted 40
with chloroform washed with brine, dried over anhydrous nagnesi um sul f at e,
and evapor ®i9eihyidr-Madimethy Hi5-metini-thirimideral-4-y|)Betiajllpyricdil 2 glindoHeF H¥on@ ] wasiewe-7- ene
(1.27 Q) paedtie agimigohapes td that vOFxampie2§.30 nl ). The solution was stirred at
[err] %or 2ny0@3-3644Rd eva orated in vacuo. The residue was crystallized
from et hyl Bbiolt @89016 e85 cm™

8, 9- di hydr MMHGREAR) | 1 9 QS)nb%Fr (3hl . R 1A (3L 9 $-HLCHYIATE (B i do47Hek 284 ndol

-6(7H) - of’ré( '"b?"’g} é’i’%’]”? -MBHER(H M 1675, 1630, 1610 [err] NWR
(DVBO- [ err] Smp) 3 ("é‘H s) 251(3H s), 2.6-3.0 (4H, m), 7.2-7.4 (3H, m,
7.4-71 1H o, 7.70 (1 H J = 7.4Hz), 7.88 (1H. s), 8.3-8.6 (2H m M
(mMe) : ) 50 Exanple 36Amxture

8, 9-di hydr g, L‘gé o Yok dﬁso naweh '&W i g éﬂ)f elsdwh { }:ftiofen NO!
e-6( 7H) - AfiGsph ﬂ,ﬁ dad .Hﬁé ne( Eé&tl Hed &l%'s% pgllamrear bon
(0.3 g} #oF‘:i@ﬁuﬁrhieE 1R iy émthsa dolufidn f§1ch| ihydtb- 1d-m9rﬂ}i;§ynd %fndol—
filtrati g@Hyne (2 @gpﬁ.ttairas%rmrm@s rhng\;eaﬁ@ s MRS Gfls Isfired A U+ b2
resi due VighteSundlial soibd onsimdmpRtipL1Rambzol-4canialdonyad @32g) Wastmpbrobird) (45 %41)
agqueous w8l atidbd BropiiseS&@ BUTMINMIEE. FeNAS MD@URAWES SRed BY 70T fofl fultRedl 20n666, it was
atg hy dr ougilufe g4ih Siatem (BU inf) @hé diclBrimeéthiaap QToainf.dAfleN nat@aliddtion WMith infdrédhlbofic &cid) fthet he
r est due wighric iayek ivasosegiahted; @ashith with watermticecnd ping, drib&oviee sddiumodulfad) land @berald gave
0.7 g of incvapst Jhes obtwitiedcéil wasr tetuldied wvith \dieblorometbansriand iiseprodyl ethbrofi S ¥W)rioagic
et hyl acediaiess rawder.t whish tcendaing tvddidsjerRoisoaers oft2-ablofochd-dihydit7Hydrog)(Gmethyl-2-Rityl-  EP
0 361 31 7TH-pidazol-4-yl)methyl]-10-methylpyrido[1,2-alindol-6(7H)-one (2.24 g).
8, 9- di hydr d8 (uofe {751 1675, 1$9.cmst hy| pyri di n-3-yl ) met hyl ] pyri do[ 1, 2- a] i ndol - 6(
7H) - orfe hydrochl oride (0.43 g). rrp: [err] (dec ) IR (Nujol): 1690, 1615,
1545[er (DIVBO[err]) 1.8-2.1 (2H, , 215(3H s), 282(3H s)
2.9-3. %H 7476 ﬁ:a'j Jg&%%ﬂ

. TeRIS0 hior. 7- r tr
352, 66§ *‘Gfﬁ a2 "g;g@ﬁg 5 giﬁf:. it e aites mnv@a@ )
8 9- Dla?] rred

( 7H) hy %%fer j (Nm/r oV :Fo_li‘g-_s \ |!:I e E oned§ ?E er?;v and

IR (Nuj oﬁ}v, : " i _f:, 8.0y '"; ki hég}éf,]_ > 14
(3H, d, ynd&n 1'%)»6(#0—55&(063 "Ls 6&wely3 76 (1/°2H, s), 5 0 (1/

J=8. 7HZ), iSonfbft A ppdriRF & TLcisu gélLéndtdiormi-methdnole:7 vﬂ) (4H m, 7.7-7.9 (1H, m,

8.4-8.7 (3H, mp): 1éxmeRtE 3
IR (Nujol) : 1660, 1630 cm'1
L NMR (DMSO-dg, 8) : 1.8-2.1 (2H, m), 2.10 (3H, s), 2.17 (3H, s), 2.6-3.2 (3H, m), 5.26 (2H, br s), 7.25
bt (1H, dd, J=2Hz, J=9Hz), 7.36 (1H, §), 7.52 (1H, d, J=2Hz2), 8.24 (1H, d, J=9Hz), 11.70 (1H, br s)
40 MS (m/z) : 343 (M*)
isomer B : (Jower Rf on TLC)
mp : 185-188°C
IR {Nujol) : 1680, 1620 cm™!
NMR (DMSO-dg, 8) : 1.9-2.1 (2H, m), 2.13 (3H, s), 2.19 (3H, s), 2.6-3.3 (3H, m), 5.28 (1H, br s), 5.54
45 (1H, s), 7.28 (1H, dd, J=2Hz, J=8.5Hz), 7.45 (1H, s), 7.55 (1H, d, J=2Hz), 8.32 (1H, d, J=8.5Hz), 11.80
{1H, br s)
MS (m/z) : 343 (M%)

Example 51
50
To a solution of 2-chloro-8,9-dihydro-7-[(hydroxy)(5-methyl-1-trityl-1H-imidazol-4-yl)methyl]-10-
methylpyrido[1,2-a]indol-6(7H)-one (1.64 g) in dichioromethane (32 ml) were added pyridine (0.83 ml) and
acetic anhydride (0.53 mil). The solution was refluxed for 24 hours. After being cooled, the solution was
washed with water twice and brine, dried over sodium sulfate, and evaporated, to give 7-[(acetoxy)(5-
55 methyl-1-trityl-1H-imidazol-4-yl)methyl]-2-chloro-8,9-dihydro-10-methylpyrido[1,2-ajindol-6(7H)-one (1.49 g).
IR (Nujol) : 1725, 1690, 1615 cm™!
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2Q
8, 9- Di hydr o- 10- met hyl - 7- [ (pyri di N- 2p ¥l3k{B{7 4 ene] pyrido[ 1, 2-a] i ndol -6(7H) -0
ne was prepared in a simlar manner to that of Exanple 35. np: [err] IR
(Nujol): 1670, 1630, 1615 [err] NWR (DVBO-[err] ) : 2.20 (3H, s), 2.9-3.1
(4H, m, TEdwpled8 (4H, m, 7.7-7.8 (1 H m, 7.96 (1 H s), 8.4-8.6 25 (1H,
8.60 (1H, dd, J = 1.60, 4.83Hz), 8.69 (1 H, d, J = 2.2Hz) M5 (nfe): 288
(M+) Exanpl eT@9 a30solution Aofs oF-{{detoxy)Gmethyl-1-trityl-1H-imidazol-4-yl)methyl]-2-chloro-8,9-dihydro-10-
8, 9- di hydrrostivpyride{1:A4lindol-G(THyoné (fi-49-0-1 F uaes: (15 Irdnegspadded) bp-diazabigyclofieillundge?H) - o
ne (520 5ng® @dfdhiatdine Gibrkie way siBe Boves. Attarcbpiag peglerl. i %ﬂ'Pﬂe'hMid’rFS'(eﬂomh ng)
in acetic ¥arad ‘Zﬂe-rﬂ"j’d W8§s°§l“'i“rsf‘"@6? ayaporged, pn fiurated indiisepropprather. tg give 3-ehjorqg
of the cat%ﬁ %Vf’m"t"m@ H[t(sr LA LA 5:53??%{1“@&"?%'*\99!%@“ FRindplEETHEENS (1ibls9)-

-chl oroform The sol ution was vvashed wth 5%

aqueous. So 'Jmi% o LB S S, A SB8 et hEEe s o,
anhydrod’s g ghté‘?ﬁb gel c% apo i'n vac Bu |ca 5%

t he residue”w rorrat ography (5% net hanol - chI oroform,

fol |l oned @ stallization from ethyl acetate-ether, gave

8, 9-di hydlr%(-aﬁ‘ gg:yt hyl -7-[ (pyri di n-3-yl) et hyl ] pyridoJ 1, 2 a] i ndol - 6(7H) - one
(273 nU)s  NPTo b&blution! dR 2(chioBlo)dinydrEI6 methP-73¢5-miefty O -t Eftbimfiol 4-y)AiRiohd]SHibd-) -
0.9-2. 0 ( Zlr2-afdol-6¢7H}-ene(0Bs)g) ﬁl)aceté aBid 7% rhipivhs ddlied zihc Povidef (1(081d) ard the RixidreSva
(3H M Miefusdceidi 2.8 Hélrs, Wig reSuringpleipithtds Nere filtered 6F, andSthb Fitrat® WasDdvaporated in vacuo.

di i sopr opyihanasivee wabdiluts®ih chibrofor4, wasnipdl it aguédds éotlivin bidajbore, sqiaib, Jwatei) éheX brife,
nl\t rogen adriet syshsadizmventiate) eatcahroinatodrapietd aib yilidaigbihaluteah biy chikvefoammethahol38-5% WV), to
Aft-Er bei rgives2-chiare8|o-ditydrdvto-raaine7-{(S: mpibyld tHimidazblatey)@ethytpyridbld £;alidles(TH)-rrel 0S0 Wa s
treated wiglh a sol ution of

8, 9- di hydr o- Q- AEA2M4G! Py r|d0[1 2-a] i ndol - 6(7H) -one (995 nmg) in
tetrahydrofui"a(-‘l'“ '1015ﬁ$)16Q9\F@r 15 minutes. The mixture was stirred at -[err]
for 40 m nut MR (QM80-gs.db 1iF-2-bfRHom): 210 (3H, s), 212 (3H, s), 2.6-3.5 (5H, m), 7.28 (1H, dd, J=2Hz,

2- et hy 5. 1979Hh 741 (1F’P°1)rﬁ%é‘i‘bf’e"&"”&’a‘?%@'&é’hfrd@"zl 119%55)breh t et r ahydr of ur an
(20 M) was Nidem 587 ﬂ‘“)pwl se over 15 minutes. After the m xture was
stirred at; I[nelrgl for 1 hour and at anbient tenperature for 1 hour, it was
di luted w r and neut ralized with a aqueous sol ution of oxalic acid.

The organic g r th
The or¢ gbpnam ém 8330870 %}@%r&?% m% ﬁra&a%ﬁ-ﬁr WHERBhORS o
dried over a grqg{},ecﬁ{-um sul'fate. r the sol vent was evaporated in
vacuo, the resi d]ue was subjected to a col urm chromat ography on silica gel
(20% et hyl g.@mpb 8§ e-chl oroform). 55 The fractions containing the product
wer e copbined and evaporated in vacuo. The residue was crystallized from
n- hexane- et hep-Dihydro-2g0-dithethyl-7-[(5-methyl-1H-imidazol-4-yl)methyllpyrido[1,2-ajindol-8(7H)-one was pre-

8, 9- di hydr gared-ir) 4 kisiler evapjef D-tiaebilBydmple 6r i t yl - 1H-i mi dazol - 4-yl ) net hyl | - 10-
rr%hyl pyri dopp,:28%358nelol - 6( 7H)-one (2.06 g). nmp : 135-136 C 23 EP 0 361
B1 IR ( N ®lijph) ; 16769620 cf570, 1620 [err]
NMR (CDCls, MeOH-ds, 8) : 1.6-2.3 (2H, m), 2.13 (3H, s), 2.17 (3H, ), 2.43 (3H, s), 2.5-3.1 (5H, m),
7.08 (1H, d, J=9Hz), 7.19 (1H, s), 7.39 (1H, s), 8.28 (1H, d, J=9Hz)
M/S (miz) : 307 (M¥)

Example 56

To a solution of 8,9-dihydro-7-{thydroxy)(5-methyl-1-trityl-1H-imidazol-4-yl)methyl}-10-methylpyrido[1,2-
alindol-6(7H)-one (4.8 ¢g) in acetic acid (92 ml) were added 10% palladium on carbon (2.3 g) and
ammonium formate (7.89 g), and the mixture was refluxed gently for 3 hours. After being cooled, the
catalyst was filtered off. The filtrate was evaporated, and diluted with water (50 ml) and diisopropyl ether (50

so0 mil). Aqueous sodium hydroxide was added to neutralized the solution. Resulted precipitates were collected,
and washed with water and diisopropyl ether successively, to give 8,9-dihydro-10-methyl-7-[(5-methyl-1H-
imidazol-4-yl)methyllpyrido[1,2-alindol-6(7H)-one (1.87 g).

mp : 225-227°C

IR (Nujol) : 1615, 1690 cm™!

65 NMR (DMSO-ds, 8) : 1.5-2.2 (2H, m), 2.12 (6H, s), 2.5-3.3 (5H, m), 7.2-7.3 (2H, m), 7.39 (1H, s), 7.45
(1H, m), 8.34 (1H, m)
MS (m/z) : 293 (M*)



NVR ([err]): 0.8-1.0 (1H, m, 1.61 (3H, s), 1.65 (3H, s), 1.8-2.2 (1H m,
2.7-3.4 (3H, m, 4.9-5.1 (1 H, n)E 633&5317@1(1H m, 6.66 (1/2H, s), 6.71
(1/2H, s), 7.0-7.5 (18H m, .5 (1H, 5 Example 41

8, 9- D hydro-7-[ (hydr oxy) ( 2- rret hyI 1H-| m dazol 4-yl ) met hyl ] - 10- net hyl pyri do[
1, 2-a] i néemp®(57H) - one was prepared in a simlar manner to that of Exanple
28. np: [err] 10 IR (Nujol) : 3200, 1660, 1630, 1575, 1530 [err] NI\/R

(

DIVSO- [ ef r [Py{Acaioxp)methylaityhtyimidezaia-yhpihylS-dipydeps Oty z-am'-e@:ga |
3. 0- 3. 2 paseonpgried o389 eimqu* etiy}-7-[(Ssmothyl( H-imidazgj-4-yhmethy{lpgiipli P-alimlobBf7H)-on9  br
s), 6578'"(31Wi'a§ anngrtothat cBExample 8, 7.4-7.5 (1 H m), 8.3-8.4 (1H, m M
(me) : 30dR{MNwp" 1%15593%1'(3 42 Acetic anhydride (1.31 g) was added to a

sol uti on _of -di hydro- 7-[ (hydroxy) ( 2- rrethyl 1-trityl -
1H—|mda%—£§l)mathyl] 10- net hyl pyrido[l a]indol 6(7H)-one (1.42 g) in

pyr| di ne (?8%6(1 ro-1'(A)‘- e(tahrI'P n&hﬂ !tr -|m| azc' o metﬁ"rg% td l'; -alin I-6§7 %r% S the
sol uti'dn § 'ytm d E’)&' -oQJR orm
washed Wlsﬁg A GRS B@hsIE 52N o |um ydrogen bohat rirne, and
dried over u@n% %(‘gy&,;pggney um suI fate. After the sol vent was

evapor at ed |n vacuo, the residue was subjected to colum chromat ography on

si I'i cas gekanfp%onet hanol -chl oroform. The fractions containing the product

were evaporated in vacuo and crystallized from n-hexane-ether to give

7- [ (acet oxyr§-Birprolubiy-D-aktarid rfatiél y4s.80Hg) rend ag®bihydro-10-methyl-7-[(5-methyl-1H-imidazol-4-yl)-

4-y| ) met mgth]ipyidopiidalicdobe(2H)-one (30.55 hweraldifshivétt ia pimbdwé oftdhibidjorm-methéribl 3:702.35 np:

183 188 (& @0)C.abe solutiorl was(alldwed ko)stand #F0 C idr&3fays tb GG criysals (31.00bRTHeRSEIS[(30:8 | ) :

1.3 (28/ 8Hwere Yissolved ih N, B/dinidthyldrmanide8 B9 (nB) @180 ° € ) The 2esGifing( Blufidd, was )djlutet] sudces3H,

s), 1. 9- sivaly yifh-g¢hiorgform 2697mip arl rqglpqnol r§23 nd) @d tifeh aligwed Yo staid 3BS (CLforH days to gvel- 6. 6
1 H, n) thed+pdi-p-tojuoyhiBiartarigjpcid galtX14754).(1 H, m) M5 (me) : 593 (M+) 30 Exanple

S B D e m i [ £y ”Ete“ ifémr%é&%@ewocﬁ@hm ?fafr'é*adv'ﬂ"
Him dazol '
i 5?Zamfhaw§wm )

3

(27 re ére ed3 th
1680, 167 '°: 8 ?J ‘”"NR/R“% °’9T1:c ?T asgg Sv% _d -%ened

2.9-3.1 I y|do[12-anol (7 )one(7

] i

yar s | a i . 2] i nd
of -6(7 e %QQE;?{ 4{', jls %h %w}ﬂ%ﬁ gzgdﬂqg A s 'LQXVE ié{% f
Exanpl e gddys. T8 crystalsverd coft ed and d tNdvak )-8.9- .10 |..7 |—% nh

DVSO- i -alin r : 2 %8, 5.0 |
(9 Lefhmdgishigapenaeb ey 12 SR TS U8

(1H, m) 14&@%&)1&7001)@3&)15%51:{1%:6‘)1 : 293 ( IVH)
NMR (DMSO-ds, 3) : 1.75-2.20 (2H, m), 2.14 (3H, s), 2.26 (3H, s), 2.73-3.40 (5H, m), 7.26 (2H, m), 7.49
(1H, m), 8.32 (1H, m), 8.98 (1H, s), 14.55 (2H, br s)
Q& [« = + 14.1 (C=2, methanol)

40 Example 60

10-Allyl-8,9-dihydro-7-[(hydroxy)(5-methyl-1-trityl-1H-imidazol-4-yl)methyl]pyrido[1,2-aJindoi-6(7H)-one
was prepared in a similar manner to that of Example 64 as an amorphous powder.
IR (Nujol) : 1685, 1615, 1225 cm™!

Example 61

7-[(Acetoxy)(5-methyl-1-trityl-1H-imidazol-4-yl)methyl]-10-allyl-8,9-dihydropyrido[1,2-alindol-6(7H)-one
was prepared in a similar manner to that of Example 85 as an amorphous powder.
50 IR (Nujol) : 1730, 1685, 1610 cm™

Example 62

10-Allyl-8,9-dihydro-7-[(5-methyl-1-trityl-1H-imidazol-4-yl)methylene]pyrido[1,2-alindol-6(7H)-one was
55 prepared in a similar manner to that of Example 66. '

mp : 211-214°C

IR {Nujol) : 1685, 1620, 1350, 1140 cm™

NMR (DMSO-dg, 8) : 1.61 (3H, s), 3.00 (2H, m), 3.43 (2H, d, J=7Hz), 3.57 (2H, m), 5.00-5.15 (2H, m),
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sq Exanple 45 To a sol ution of

8, 9-di hydro 7-[1(H i m dazol - 4- yI)rr?B EJ,:”’I,O?{mt hyl pyri do[ 1, 2-a] i ndol - 6( 7H) -
one (1.4 g) in N Ndinethylformm ? at [err] was added sodi um
hydride (60%in mneral oil) (220 ng). After stirring for 1 hour at [err],
met hyl i odi.ede1H, @H.Z.109)59 (20Hdn@8hyhH,imyr mam de (5 m ) was added dropw se at
[err] 55 for 10 mnutes. The m xture was stirred at [err] for 1 hour and
at [err] fExamgle8burs. After evaporation of the solvent, the residue was

di luted with 5% net hanol -chl oroform The organic | ayer was washed tw ce
with briene, Armixdreo ol 10-givhEetdibyseo-friggmetbyl-intritd-tit-migagol-4yhretexjeaployrideld g-alingol-6-
vacuo. The7kepe riderincrroyiiel (&0 a)in eedtie aeld Qe iyas streadvioarsbhat S A RTr & heysse Zins
val ues (0.Pwdasd1-p gk wpe 'éta'l‘q/B‘P "‘t't'f&a‘%’ﬁ@e f% H‘B{‘%dn'éﬂ“’ @ﬁ?’o‘?"!ﬂ'ﬂ d toprgom

EP0361 31781P PH&E *'°" of the
) gll gshe cevKr §o[lueg @%ﬁ aﬁy ke extracted
Cont ai nl né’?@‘ﬁ iﬁ‘ ¢ afﬂbﬁﬁm o i faﬁrﬁfya B eﬁ;gﬁﬁg?m o

resi due V\qélc?ie %aT extra Itd ﬂiﬁ\ o, m va\é: Chromat raphy (srhca
el A 9%% R
2 oo ”"’ A G xR T

H o dd, J = 3Rujon3 63&&5’3%;16356295(0%#‘1 s) 6. 73 <1H s), 22075 <4H n) VB
(me): 293 ( NMR (BMSO-ds, 5)-RBO TS M D.08 (1, mf12.1045H, 6260 .801L(2H4)] i) /29630 E @H, M), Bisg e
8, 9- di hydrn,1d)usekid)yd.eon.12(@H, M} 5190 ¢ lHn), M2a g2H) Im),57.40 (1H, s), 7.50 (1H, m), 8.35 (1H, m),
yN) fret hyl J1gokeippeds) 2- a] i ndol - 6( 7H)-one (0.03 g). np: [err] IR (Nujol)
1688, 1868, 1620 [err] NVR (DMSO-[err]): 1.7-2.2 (2H, m, 2.14 (3H, s),
2.7-2.9 (2iampi643.0-3.3 (3H, m, 3.33 (3H, s), 6.72 15 (1 H s), 7.2-7.3
(2H m, 7.4-7.4 (1 H m, 7.52 (1 H s), 83-8.4(1H m M (me) : 293
(|\/|+) Exanpl eTai@ soiytion of dusopropylamme (1.85 g) in tetrahydrofuran (15 ml) at -70°C under a nitrogen

, 9- Di hy dramasphere was._addedel4qyM butyliithiyp ihewne ﬂWIWnﬁﬁ%?ﬁ]Qs}!mﬁ%#ﬁ AP lemarsgtye .- g

] , ndol - @( jp%asornlgutesam mngur ‘was treated with a solut|on of 10-ethyl-8,9 hydropyndo[1 a]mdol-6(7H)-one
di hydr o- 7-@-¢ 8) in-tefrafpydrgiyran @H“]"rﬂ"%fa?z'ﬁ‘f‘“‘%s as fU’ (1 minytes and By o
| I—6{7H) o %P’% i é’&y"‘ 5 P‘d 3% B\; oo

9- Di hy dr Sp pv I fter:ll o mnxture was stirre -70°C for hours end |en room temperature
K dagol®© g s Y41 il wpt '?“H%'f:f i g ‘1"“"6@ ey i"d pac diw 70
C 25
(2i—| 2”)15 \(?E &y:l-.ELe al ? giva1 ' } (jnf ro-7-I(h d%)% I | l-ru I:II% e %2
7.33 (1 H, meaeyrls a]' s ?)8.4-8.5 (1H rr) |vs f’m‘r’e§ bass "("?vrr)tw 30

8, 9- Di hydr o- Kfr(i\lﬁjal)-‘l'redsmhﬂzsém" _ .
H i m dazol - 5-yl ) net hyl ] - 10- net hyl pyri do[ 1, 2-a] i ndol - 6( 7H) - one.
Example 65 :

k*-" Acetic anhydride (2.0 ml) was added fo a solution of 10-ethyl-8,9-dihydro-7-[(hydroxy)(5-methyl-1-trityl-
40 1H-imidazol-4-ylimethyllpyrido[1,2-alindol-6(7H)-one (2.15 g) in pyridine (10 ml). After being stirred at room
temperature for 20 hours, the solution was evaporated in vacuo. The residue was dissolved in toluene (30
mi) and the solution was evaporated in vacuo to remove pyridine and acetic anhydride. This operation was
repeated further three times to give 7-[(acetoxy)(5-methyl-1-trityl-1H-imidazol-4-yl)methyi}-10-sthyi-8,9-
dihydropyrido[1,2-ajindol-6(7H)-one as. an amorphous powder. This crude product was used in the next

45 reaction without further purification.

IR (Nujol) : 1730, 1690, 1615, 1230 cm™

Example 66

50 To a solution of 7-[(acetoxy)(5-methyl-1-trityl-1H-imidazol-4-yl)methyl]-10-ethyl-8,8-dihydropyrido[1,2-a]-
indol-6(7H)-one (2.06 g) in toluene (30 mi) at room temperature was added 1,8-diazabicyclo[5.4.0Jundec-7-
ene (1.2 ml). After being stirred at 75 ° C for 3 hours, the solution was diluted with chilled water. The organic
layer separated was washed with aqueous oxalic acid solution, water, and brine, dried over anhydrous

sodium sulfate, and evaporated in vacuo. The residue was triturated with methanol and filtered to give 10-

55  ethyl-8,9-dihydro-7-[(5-methyl-1-trityl-1H-imidazol-4-y)methylene]pyrido[1,2-alindol- 6(7H)-one (1.41 g).

mp : 217-220°C
IR (Nujol) : 1680, 1620, 1340 cm™!
NMR (DMSO-ds, 8) : 1.18 (3H, t, J=7.5Hz2), 1.81 (3H, s), 2.67 (2H, m), 2.98 (2H, m), 3.58 (2H, m), 7.10-
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mp; [err] IR (Nujol): 1688, 1636, 1570 NNR([err]): 1.7-1.83 (1H m),
202 5 (2H, 2.17 (6H, s 3.0-3.2 (1H, m), 3.4- 3.6
(1 H, r‘r),(S eon%sH, s),(7.26 ) .32 (3%&%73#‘17 35 (1 H. s),(7.38[r)7.43 (1H,

m, 8.39-8.43 (1 H m 35 I\/S(rrle) : 307 (Mt) Exanple 47 To a solution
of di i someo3oHam), BA7 (1BRG@) ngy) in tetrahydrofuran (3 mM) at -[err] under a
nitrogen 40 atnosphere was added 1.64 Mbutyllithiumin hexane (1.75 m).
After beiBxgn@¢6%red at the same tenperature for 20 minutes, the mxture was
treated w tg a SOlhfsl;th i on ?é%gny%;_}aﬁydrgw 10- m;{;hyl -ZASS-@h]yI -d1[-1t2r]i tdylle-lH-

i m dazel - 4 |ry-m Ocpphyl-81@rfli S-mefoyl-1 -imigaeol m&thyipnelpyyido[1,2-ajindol-6-

t et r ahy dr(@thepaf- pafiadiym anocapbiop (25<9). ane @mmpniyny formain(@-5<a) fry acalie agid (J4emp |

for 30 miYgsheed (90 3 fqrelr b 'P’Ei’r 4%0""H‘i°ﬁﬂ'ﬂ"e§°°!§ﬁd° ‘a°°§‘o"P'E]P"1’§5‘|“i° difterfiltration of *Bﬂl de
(282 ny) ‘?ﬁ'yfte‘{‘?%{ Y’??fﬁ!?&& ?ﬂf'@%lwﬁﬁggw "b‘l5 '@’F “'?5\9@?"’ Tbe

ni nut es 51?8 °"°§ i with I?é% A "8 Eg"m&
[err] For® an rae d‘"aﬁ 14 wa?agz QL ous
sol ution '_ Fb r%%‘

acet at e. %’%’ a" rd"?m g'd' ySr 7 ;gig‘ %I&OS%YF:S& 3JadokS

nmagnesi u ﬁc and evaporat ed |n vacuo Purification of the residue

W th sjl |,ﬁ§N gyalw@@rp,@gtg,ggr aphy (5% ethyl acetate-chloroform gave
8, 9-di hyCNMh d‘% -t7.r47(55rz)”ﬁ§1¢(h ", 1.97 (1H, m),210(3H s), 2.50-2.84 (4H, m), 2.95-
-trityl - Jdoisn, o, Zicésﬂh 0 fhy ] 23T (11 18,38 (4, Innduelez@ﬁ 7bi)sy one (0. 73°g). 50
np: [err] IR(NUJO|) 1680, 1625, 1580 [err] NWMR ([err]): 1.30 (3H, s),
1.A36. (3HExappleds 9-2.1 (1H m, 2.17 (3H s), 2.3-2.5 (1H m, 2.93 (2H,
ABq-J Joo=14.3Hz), 2.8-3.3 (2H, m, 7-7.4 (19H, n), 8.4-8.5 (1 H m M
(me): 549 Tdvie)sofion2& diisopkcigylamiad 1398 Img) B tdivabydpfueand@ ml) at -70°C under a nitrogen
8,9-D hychtrmsﬁheimaﬂan@dhﬁ-wmp;(llmmmmyﬁanq_(z 62 ml). After being stirred at the same temperature
H i m dazder-20- lnymttnwmm r\Vaﬁd oated wil) iaredlotion @f BiSdingere-1umsthyl7dG-metivleidtriyii Hy
simlar rinidere *Y'lﬂ'eihbi'd&y" p(EH)zge (K61 g) in teighydgBrandd n) vy 1S\mjnetes::Tha 680,
- 1625, F5guxipama SNW P]f?’ 307 migdes ayy at 530 ~ 1409020']?0 'U_’PI"GS d 323% nHalivis)
2.19 (3H, brenyide trﬂ\ydrgfurfq [EA Y was?dged teﬂ A thg -
14. 7HZ) IE Ul’ at fOr eff 1

ble

14.7h2) |d‘g0%5‘a a:‘gﬂ , ] c‘f"'é BIWBF’E

(E‘Vg] undag? é T{ "%gavexw*ﬂgs geeg*ggatmr;;g re Isaz?'Oly %3
1 "{"s %afdvé)’thasolutlon of

the m xt
2- chl or.o- 8 ﬁr@ﬁ%\yd‘%ﬂ, 180yl pyrido[ 1, 2-a] i ndol -
NMR (CDCls, 8) : 1.32 (3H, s), 2.22 (3H, s), 2.0-2.4 (4H, m), 2.7-3.2 (4H, m), 5.0-5.2 (2H, m), 5.7-6.0
35 (1H, m), 7.0-7.5 (19H, m), 8.3-8.5 (1H, m)

Example 69

k"“ 7-Allyl-8,9-dihydro-10-methyl-7-[(6-methyl-1H-imidazol-4-yl)methyl]pyrido[1,2-alindol-6(7H)-one was pre-
40 pared in a similar manner to that of Example 71.
mp : 208-210°C
IR {Nujol) : 1680, 1640, 1590 cm™! _
NMR (DMSO-ds, 8) : 1.8-2.4 (4H, m), 2.03 (3H, s), 2.13 (3H, s), 2.6-3.1 (4H, m), 5.0-5.2 (2H, m), 4.7-6.0
(1H, m), 7.2-7.5 (3H, m), 7.38 (1H, s), 8.2-8.4 (1H, m), 11.6 (1H, br s)
45 MS (m/e) : 333 (M%)

Example 70

7-Ethyl-8,9-dihydro-10-methyl-7-[(5-methyl-1-trityl-1 H-imidazol-4-y)methyl]pyrido[1,2-a]indol-6(7H)-one
50 was prepared in a similar manner to that of Example 68.
mp : 83-98°C
IR {(Nujol) : 1680, 1630 cm™
NMR (CDCls, 3) : 0.96 (3H, t, J=7.38Hz), 1.33 (3H, s), 1.4-1 7 (1H, m), 1.9-2.4 (4H, m), 2.2 (3H, s), 2.83,
3.04 (2H, ABq, J=14.3Hz), 2.8-3.1 (1H, m), 7.0-7.5 (19H, m), 8.4-8.5 (1H, m)
55
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6(7H) -one (2.0 g) in tetrahydrofuran (25 m) over 10 m nutes. The m xture
was stirred at [err] for 20 ninutegpgagflafy gp! uti on of

5-methyl -1-trityl-1H i m dazol - 4- car bal deﬁyde (3.32 g) in tetrahydroruran
(45 m) was added dropw se over 30 mnutes. After the m xture was stirred
at -70 C fexamplairt her 2 hours, it was diluted with water (70 m) and

di chl oronethane (70 m). After neutralization with hydrochloric acid, the
20 organi c A aglation pigethy-f.8dihydrct] 0-methyhrE{S-methil- Ividityid H-imidizolet-Wirmdthiipyridel 1.2¢41 ined
over sodi et&TH) oea @45 ahih eoptippanida{1Bdnl) and\watand2.5 Tiewag Istiddras 0T ffor \Rahours. After
tritul afedvagortondy el soivenicihateridusawrs ciiiteds withy ey (10amihand ap paupous, golyfion; ¢f sedivpe:
col orl ess 'Mfﬂﬂf@?ﬂfb%? €8 "(','b ﬂ’t‘?ﬂeﬁé‘aﬁtmmu? ¥3% %‘ff f°§ ghingtegypt ambient temperature. The

2- chl or o- dnsglubje fl dried to give crystaliine 7-ethyl-8,9-
1H i m dazdivd ’°'9 15'"1 mm% Y‘?’Qf&%’ﬂ Vﬂd"&‘l%ﬂ %‘*’%‘("ﬂﬂﬁ O (2.24 g). IR
?a%% 1686 rﬂ]|_,25 Exanpl e 50 A solution of the mixture of

(Nujol): 170 ( g.
tz‘“ﬁhf’{)?ffere_ E{B égd si 87 3H ¢ J)Z(Z Hf#jjt g Zﬁm) 2.07 (3H, 8), 2.13 (3H, s),
2 ontono- S Shd R L T B G L APIZN P
acetic aci water (5 2, 7 n1) was 30 strrred at [err] for 2 hours. After
evapor alsi Gafifie 1€ SOl vent the residue was partitioned between water and
chl orof ormand neutrali zed with an aqueous sodi um hydroxide, to give

preci pi t at esg g-Bifkpar@?-BriRdxgmétay er-matal74(B-tefayiaaiitpi THahREzoMBY e ATl Rio e2¢hliadad

chr omat ogrefpipech w3 Beépale dn g Simile | nikinfel td0hatcdh IERntpleOsaNaxtapt o sy fakbioldidenydé)in t O
gi\ve t WO i pleéreiratlyl ®fomide.

2t or ®- 8, 9mgi: 85/886- 10- et hyl - 7[ (hydr oxy(5- met hyl - 1Hi mi dazol - 4-yl ) met hyl ]
- pyrido[ 1, 2iRNujoiploies® (g28ecmohe (0. 037 g), respectively. 35 i soner A
(upper Rf onNWMBECRG, P)i:d£6 ¢, 5). 20rR.0(25E o). B16:8Hh S RA5-3019 12H/NBa, piyF 14.8H2p 3,00 (AHRL,
(Nuj ol ) : 1+EE@H2) B0 402 (2H] ABRAE 1ENBOZ-[-¢6 (19H; my 8884 (*H. mPH, ), 2.10 (3H, s),
2.17 (3H, s), 2.6-3.2 (3H, mM, 5.26 (2H, br s), 7.25 (1 H dd, J = 2Hz, J =
OHz), 72¢3cEemRle8 ) 7.52 (1H, d, J = 2Hz), 8 24 (1 H d J = 9Hz) 11 70
(1 H br s) 40 S

err _tuti , i e - |- tn I- - oI-
[ H ]S; A (NU& 1l%£?§ solent; M oM gth ::r:, it %:?EF s rla‘ﬂr
gy 7.28 (fH° rﬁ‘? g 32
el e ﬁ ﬁg %%??.:t
T 10- {mg‘t hglslg?)yrr do‘kwl%z‘Z a |n {J? 3l Edl_ ) e y-

(1H, d, "J=
solutron dro
H-i m dazol g, hMJ@eQ@t -one
di chl or onet ha,geg;{o?gaorﬁ dedyer € added pyridine (0.83 rrt) and aceti c anhydrr de
(0.53 ns) . Tireneial: Bis001bsya820c~ uxed for 24 hours. After being cooled, the
sol uti on wasnNMRSbRg0-a, 5N: NSR.82H, Yi), 21436H] )/ 2.88.5 (BH, i CB.SBY 877 @adAwusuﬂr&t e,
and evaporzd-esl(3Hi o), §2-88 (1H. nj, Boe (161 3)) 142- (118 Dr 5)
met hyl -1-trityl-1Hi m dazol - 4-yl ) net hyl ] -2-chl oro-8, 9-di hydr o- 10- et hyl pyri
dofl, 2- a] iExaople &4 7H) - one (1.49 g). IR (Nujol): 1725, 1690, 1615 [err] 26

40

A mixture of 8,9-dihydro-10-methyl-7-(dimethylaminomethyl)pyrido[1,2-aJindol-6(7H)-one (0.65 g), 2-
methylimidazole (0.76 g), 2N hydrochloric acid (1.27 ml), and isopropyl alcohol (4 ml) was heated at 100°C
for 3 hours and 15 minutes. After evaporation of the solvent, the residue obtained was dissolved in
methylene chloride. The methylene chloride solution was washed with water and brine, dried over

45 anhydrous magnesium sulfate, and evaporated in vacuo. Purification with neutral alumina column
chromatography (0.5% methanocl-methylene chloride), followed by recrystallization with ethyl acstate-
hexane, gave 8,9-dihydro-10-methyl-7-[(2-methyl-1H-imidazoi-1-yl)methyl]pyrido[1,2-ajindol-6(7H)-one (0.40
g).

mp : 120-121°C

50 IR (Nujol) : 1665, 1615, 1520, 1280 cm™"

NMR (DMSO-ds, &) : 1.60-1.90 (2H, m), 2.10 (3H, s), 2.30 (3H, s), 2.66-3.40 (3H, m), 4.13 (1H, dd, J=8,
15Hz), 4.50 (1H, dd, J =5, 15Hz2), 6.73 (1H, s), 7.03 (1H, s), 7.10-7.50 (3H, m), 8.30 (1H, m)

Example 75
A  mixture of 88-dihydro-10-methyl-7-methylenepyrido[1,2-ajindol-6(7H)-one {142 mg), 2-

~ methylimidazole (180 mg), isopropy! alcohol (1 ml) and water (0.4 ml) was heated at 100°C for 3 hours.
The reaction mixture was purified by a procedure analogous to that of Example 74 to give 8,9-dihydro-10-
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EP 0 361 317 Bl Exanple 52 To a sol ution of

7-[ (acetoxy) (5-nethyl -1-trityl - 1gp p¥gflafost 4-y! ) net hyl ] - 2-chl or o- 8, 9-di hydr
0-10- nethyl pyrido[1, 2-a]indol-6(7H)-one (1.40 g) in toluene (15 M) was
added 1. 8-di azabicycl 0o[5.4.0]Jundec-7- 5 ene (0.37 m), and the m xture was
r ef | ux ednethyl-7-R2-inethyl-dH-ididlazelr1-yiymetmdipyidolit 2dlindbitegHp-oleu(®d rog). was washed with
wat er and i #9;1281G ed over sodium sul fate, evaporated, and triturated in
dii soprogyl ether, to give 2-chloro- 8, 9-di hydro- 10- et hyl - 7-[ ( 5- et hyl -
-trityl L% azol 4-yl ) met hyl ene] pyri do[ 1, 2-a] i ndol -6(7H)-one (1.11 Qg).

np: érr g 1685, 1620 rr]): 1.67 (3H, s),
2 17 D' VS I-metfiyls! -} g'mﬂg\"se@"{"z'ﬁ “'F"'daa‘*[l&ym vk 1?"‘2“'!7'935"1? 19H,

. 7. 7§1f g )'° %"' areq '"ﬂs"“ﬂ )L vet m%ﬂrﬁx@“ agana °’ﬁ'l?"%p‘§”8F tion of
2 chi or o- 8TgNgp! 93 Q0T - 7-[(5-methyl - 1-trityl - 1Hi ni dazol - 4-yl ) met hy

| ene] Byréxglgple# a]lndol 6(7H)-one(0.95 g) in acetic acid (47.5 m) was
added zifrc—powder (1.09 g) and the mxture was refluxed for 2.5 hours. The

resul ting ﬂ (Rstokl) ﬁél-whﬁda eth fidntbyiR{H- -A,ﬁ}ﬁeﬂtyk}sb oG tﬁmme&at ed
i N Vacugy »d3os ‘%ﬂt Msaﬁuar%‘éﬁrfifmﬁﬁ et Sodi um
bi car bonatm(cﬁ@ 173@n169yva5@r117@ ibrine, dri ed over SOdI um sul fat e, and

chr ongt ogr aphed on silica gel el uted by chl oroformrret hanol (0-5%V/V), to
20 gi VeExample 78

2-chl oro-8, 9-di hydr o- 10- net hyl - 7-[ (5- met hyl - 1H-i mi dazol - 4-yl ) met hyl ] pyri do[
1, 2- a] i ndo8,9-Bihyirl)-1(methyi-2-{[SOethyi-1 -(N;pl-du{:myts]nfahﬂ/lxNim@hjol—+ﬁ|ﬁ&&yleﬂé§®ﬂdc{['ez-a]] NVR
(\DIVBO [ @mdo}6(7H)-bnerwd@. plepéradn arsjmilarinahfer tBthit obfxample 8@ (3H, s), 2.6-3.5 (5H, m,
748 P1H, od;20W=208C 25 J = 9Hz), 741(1H s), 7.55 (1 H d, J:2Hz)
8. 30 (1H @(Ngolb@ﬂ%)b'%l@%m PmFI‘ br s) M5 (mz) : 327 (M) Exarrple 54 30
8, 9- Di hydr NMB (AMSQtayg) - I'%ﬂl9( amx L%@ﬁﬁt% 198 12H, 1.jJ=yH2);13.51 (2H, t, J=THz),

H i mdaz7€ﬁ9(%ﬂ-m))7r§ét(%r“}5)¢i‘i( %”H‘l"ns 8% (§.m) 7H) - one was prepared in a
simlar ranner to that of Exarrple 49. IR (Nujol): 1675, 1615 [err] Exanple

55 3528 Bampiedy ro 2, 10- di net hyI 7-[ (5- met hyI
w“\%ﬁn&i ol yﬁrgigylengl
e

o T : Esg}% iR g
1677, 16 i 17
%3 ’ca %;E gév VAPO e&é%;u JZB 1?2% é

H |ﬂlca nat n(a”irext cte wtm ra & three i %rg £93 \é]as%‘:%sh g with

water and brine, dried over anhydrous magnesium sulfate, and evaporated in vacuo. Chromatography of the
obtained oil (silica gel, 0.5% methanol-chloroform) gave thres fractions. The first eluted fractions contained
the starting material (166 mg). The second eluted fractions contained 8,9-dihydro-10-methyl-7-[[5-methyl-1-
35 (N,N-dimethyisuifamoyl)-1H-imidazol-4-yllmethyl]pyrido[1,2-alindol-6(7H)-one (130 mg) as an oil.
IR (CHCl3) : 1685, 1625, 1165, 970 cm™!
NMR (CDCls, &) : 1.85 (1H, m), 2.16 (3H, s), 2.16 (1H, m), 2.36 (3H, s), 2.70-2.90 (2H, m), 2.88 (6H, s),
co 3.02-3.13 (2H, m), 3.35 (1H, dd, J=4.5, 15Hz), 7.28 (2H, m), 7.41 (1H, m), 7.85 (1H, s), 8.44 (1H, m)
St The third eluted fractions gave 8,9-dihydro-10-methyl-7-[(5-methyl-1H-imidazol-4-y)methyllpyrido [1,2-
40 alindol-6(7H)-one (90 mg) which was recrystallized from methanol to give crystals (40 mg).
mp : 224-226°C
IR (Nujol) : 1690, 1620, 1325, 1300 cm™

oom

Example 80

A mixture of 89-dihydro-10-methyl-7-[[5-methyl-1-(N,N-dimethylsulfamoyl)-1H-imidazol-4-yljmethyl}-
pyrido[1,2-ajindol-6(7H)-one(83 mg), 3N hydrochloric acid (3 ml), and ethano! (2 ml) was heated at 90°C for
2.5 hours. After evaporation of the solvent, the residue was neutralized with agueous sodium bicarbonate
solution and extracted thres times with chloroform. The organic layer was washed with water and brine,
50 dried over anhydrous magnesium sulfate, and evaporated in vacuo. Chromatography of the residue (solvent,
4% methanol-chloroform) gave 8,9-dihydro-10-methyl-7-[(5-methyl-1H-imidazol-4-yl)methyl]pyrido[1,2-a]-
indol-6(7H)-one (42 mg).
mp : 224-226°C
IR (Nujol) : 1690, 1620, 1325, 1300 cm™!
65
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Tp a solution of _

8, 9-di hydro 7-[ (hydr oxy) (5- net hyl Ebﬂgmt:”bg’hl—l-l m dazol -4-yl )nmet hyl ] -10-neth
yl pyrido[1,2- a]indol-6(7H) -one (4.6 g) In acetic acid (92 mM) were added
10% pal | adi um on carbon (2.3 g) and ammonium formate (7.89 g), and the

m xt ure wlmspargiohbxed gently for 3 hours. After being cooled, the catal yst
was filtered off. The filtrate was evaporated, and diluted with water (50
m) and diis £ ejspansion Pc-meti1Einidazele-4-casppldsbude (ogiiny MN-gimetowtiornemide 108 delke d

t 0 neut r aweg eaded tethyariog 26 9) Réﬁp'ﬂwuﬁ?%whﬁwea@%s) \eer Rixtugg| wag lireed under, ipe-
washed % €opliggfpiivo a?ms Eﬁ‘q '8 ?’Up%"eé‘taﬁé‘ ted itk water (GQ|m)) and gengraipd organic layer was

8, 9-di hy dfll&l’efo TH%t" in methanol (100 mi). After being stirred at ambient

';'d‘Bf f‘"ﬁ‘"@]”f‘%&%’fed 'S orshie qve Sgmety)- 1ol 1 thimidgzplp-4 R

i m dazol - 4=
e 5‘%& o 20 PO i 51 & Sl 4
(1H, MM (M) 27 EP 0 361 317 Bl Exanple 57

7- [ (Acet oxy) yl - 1tr|tyI _
H-i m dazolggy Q'rret hyl ] - 8, 9-di hydro 10- et hyl pyrido[ 1, 2-a] i ndol - 6(7H) one
was conve

8 9-di hydro aldb.ﬁgakotwlknyami (GmBRYINMbsyllir:imidhRAAZ Ajnothylyh 0-FBthYINidoPid-d1Red - éﬁvﬁr a] i nd
- 6( 7H) - efewds prepitediin 3l siilacrhanfidt ¥Rt of Exainple84.0f Exanpl e 56. IR (Nujo

1615 1690 [mnwR [DMSCSdPS) e 258 (3HDs), 2.29 (3H, s), 1.90-2.10 (2H, m), 2.39 (3H, s), 2.70 (1H, m), 3.05 (1H,

8, 9- Di hy dm),-320-(1r trd)yd.22 11, L. =8I §.85 AHLd, lJt=§3l-lz),ZI7.2 (2H, m), 7.4 (1H, m), 7.45 (2H, d, J=8Hz),

H—l m dazol7.88 4l 9, heBHa)] &ATd 1 Hhg) BAGHLmR- a] | ndol - 6( 7H) - one was converted into
8*9’- di ydr o-M® et KA (M7)- [ ( 5- met hyl.- 1H-i m dazol - 4-yl ) met hyl ] pyrido[ 1, 2-a]ind
-6(7H -one in a simlar manner to that of Exanple 67. IR (Nujol): 1615,
1690 [ err Example 8y anple 59 (+ )-Di-p-toluoyl-D-tartaric acid (45.50 g) and

8, 9-di hydro-_10- et hyl - 7 [|5rrethyl-1l—|-|mdazol- - (%I\ . ]
net hyl | ?yrl ddfreotov -ty @!!‘93‘5']'?7"“&\)&'%1 %&HW‘E’H 2raiindohTHt ur e

of chl & oP'(‘Pr [a sfmilar ;" ' % he s( 1,98 Was 'II ) d
s B T AT
LﬁSlﬁ;‘l ng sg\é H@ % S CC s- sively with chloroform (69 nl) and

then a Iovved to stand at 5 Cfor 5 days to give the
(+)-di- p %g#gygs D-tartaric acid salt (17.75 g). np: [err] The crystals

were diss n N, Ndinethylformamde (53 m) at [err]. The solution was
di | uted wi t hggSinyddlfnetiylAIE hethyih-RIsAf1 Alimdz8180) Jmet)mynamymhQrapﬁd%m?mio).e wie
m xture \A@Qparaqeiaheﬂ“w;ﬁalanéeutaaue@aaplsedl um hydroxi de solution (14 m) to
neutralssze tNMR ©MSO-dsd)e 207 N E)C2.50(BE) s)VER (31 ) 295 @H; 1) J Rtz r3.452He € J=7ABS,
dri ed over.2enby@HOou)s 7.60@QHSE U 580z, 7148 gt s), B000(2ie \doy-o8Ha), 840 (1H, MRBBO(1HDs)gi ve
crystal | i ne NS-hm/@,: 945dMH)y dr o- 10- net hyl -
-[(5-nmet hyl - 1H-i m dazol - 4-yl ) et hyl ] pyri do[ 1, 2-a]i ndol -6(7H)-one (7.1 Q)
Wt h [err Exampled® (C=1.0, 10% net hanol - chl orofornj.
40

To a solution of 8,9-dihydro-10-methyl-7-{(5-methyl-1-tosyl-1H-imidazol-4-yl)methylenejpyrido[1,2-a)-
indol-6(7H)-one (1.0 g) in the mixture of tetrahydrofuran (10 ml) and methanol (10 ml) was added 2N-
sodium hydroxide. The mixture was heated at 80°C for 5 hours. After being cooled, the reaction mixture
was neutralized with acetic acid, and added water (40 ml). The precipitates were filtered to give 8,9-dihydro-

45 10-methyl-7-[(5-methyl-1H-imidazol-4-yl)methylene]pyrido[1,2-alindol-8(7H)-one (0.5 g).

NMR (DMSO-ds, 5) : 2.18 (3H, s), 236 (3H, s), 2.95 (2H, t, J=6.0Hz), 3.58 (2H, t, J=6.0Hz), 7.64 (1H,
s}, 7.74 (1H, s}, 7.20-7.30 (2H, m), 7.50-7.60 (1H, m), 8.30-8.40 (1H, m), 12.34 (1H, s)

MS (m/e) : 291 (M*)

CT"\

so0 Example 85

8,9-Dihydro-10-methyl-7-[(5-methyl-1H-imidazol-4-y)methyl]pyrido[1,2-alindol-8(7H)-one was prepared
in a similar manner to that of Example 39.
NMR {DMSO-ds, 8) : 1.60-2.10 (2H, m), 2.13 (3H, s), 2.18 (3H, s), 2.70-3.30 (5H, m), 7.20-7.30 (3H, m),
66 7.44-7.51 (1H, m), 8.21 (1H, s), 8.28-8.34 (1H, m)
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30, JThe crystals were dissolved in hot net hanol. g 12N
hydrochloric acid (4.5 ). Af t ergry 5ﬁt¢pn of th II I Ii ﬂlﬂ)ﬂ t he
solution was diluted with ether and allowed to stan The

crystals were collected and dried to give

(+)-8.9- didmslr o- 10- et hyl - 7-[ (5- et hyl - 1H—|mdazol

yl ) met hy|Gigkms Foit tiielfoBowdig OcldiactBig/Sthtes naT, mmwmmsaar,(u.w.gg,.ssrrp: >[err] 35
IR (Nujol): 1700, 1635, 1520, 1310 [err] NWR (DVWBO-[err]): 1.75-2.20 (2H,
n, 2. 14 1( 3hjcompoundpf thg fqrpela: s), 2.73-3.40 (5H, m), 7.26 (2H, n), 7.49 (1H,
m, 8.82 (1H, m, 8.98 (1H, s), 14.55 (2H, br s) [err] =+ 14.1 (C = 2,

nmet hanol ) 40 Exanpl e 60 5

10- Al l yl -8, 9-di hydro- 7- [(hydroxy)(5 methyl 1-t®tyl -

H-i mi dazol - 4-yl ) met hyl ] pyri do[ 1, 2-a] i ndol - 64 7} one was prepared in a
simlar manner to that of Exanple 64 as an hO%IS powder. IR (Nujol):
1685, P615, 1225 [err] 45 Exanple y)tRznethyl-1-trityl -

Hi mi dazol -4-yl)methyl | -1 0-alByT= yri do[1 2-a]indol -6(7H)-one
was prepared in a simlar manner to“hafl of "Exanple 65 as an anorphous
powder. so IR (Nujol): 1730, 1685, 1§10 [err] Exanple 62

10- Al | ¥l - 8, 9-di hydro-7-[(5-nmet hyl - 1-tri Ryl -

H i mi dazol - 4-yl ) met hyl ene] pyrido[ 1, 2-a]i ndol -6(7H)-one was 55 prepared in
a simlar nakwear to that of Exanple 66. np : [err] IR (Nujol): 1685, 1620,
1350, 1140 [enrr] idiarogEBOC))akyt driCo-Cl)alldny( 3H, "s), 3.00 (2H, m), 3.43 (2H, d,
J27Hz), 3. 57 R22H,is hydrogén,(0-CHaliybor(hdbbgenr) , 28 EP 0 361 317 Bl 5.95 (1 H,
r’r)":--\f-"7.2120- 7. ST 20%Imidapqlyl 8r [Fiidy(, badH, of whictEranrplecsulidleSubstituent(shri xt ur e of

10-al l yl -8, @lemehydnmﬁcs[a[kﬂ-an@mfpmeqwelqrqnbr 1H i m dazol - 4-yl ) met hyl ene] pyri d
o[1,2-a]i ndolang R 7H) - ohedr@qqm(cucn)e'kﬂo(w&s) girorgl g hydroxgEetilalkvh@ndl F° 39 vt )
was stirred VI gorousl y &rogene pydroxy prracglogyofir s.  Zi nc powder (1.5 g) was added
and the mi xt U¥e8saReatl P&?‘q"ﬁf’rf?'ﬁefﬁ“aﬂdq‘ﬂﬂﬂrm“d/\fter bei ng cooled to room
t enpert ur ea“th’H%"“F??gYS’P'Utﬂc%apﬁﬁ'Pé?“Pﬁpf%s filtered and washed with acetic

aci d. Aftéereevlwg)o otfllgn of%:he sol vent the residue was diluted with wat er
and washéd he t ene laye e

0. 5N hydrochl ors gétl T?Igc man%" lfeg'ﬂl F"&fg\rlgg‘ meed?'gmﬁ%u(fe‘%'kﬁagde' "Wlth
a‘qt:feou sodi um bi car- bo ate sol utlon and extracted three tines with

chl or of orgm 4 M@Emncgm,érglyer was washed with water tw ce and brine,

dried over gn d?lﬁ)aﬂmn%ﬁ.h&mﬁWﬁ%%azaﬂél SUACOE MG H-ifhid¥RER; 1-ar(Cr-Cs)
Chr onat ogr agky.s (ﬁld\—,}a 185thidazB 4y TBS- @B ki AN REA1L), 106(Cl-D8alkyRfH-FhikBzol-4-y),
fol | owed by1H-Ridaxig, i@ at)dna--Cre - hamﬁdazahlypﬁeﬂ@nmm@@ecs)wﬁ Heim-
10- al 1yl - 8, faaﬁl-bydlzqeﬁesbeﬁ@_rfmmyim«ﬂ-yl_ 1+(C1 -Cs Jalkyl-1H-imidazol-4-yl, 1-(C;-Cs)alkyl-5-(C1-Cs)-
H- i m dazol - diky-t B-iedaboiady W +di(CiogsJaligtaminbsaionl-56(C- ED)aliyh fH-KkriiakoB 4-91) 1-(C1-Ce)alkyl-1H-

imidazol-5-yl or 1-(C1-Cs )alkyl-4-(C1-Cs)alkyl-1H-imidazol-5-yl.

S 4. A compound of claim 3, wherein
40 R'is (C1-Cs )alkyl,

R2is hydrogen,

R3is 1-mono or di or triphenylC; -Cg)atkyl-6+(C1-Cs) alkyl-1H-imidazol-4-yl, 5-(C1-Ce)-
alkyl-1H-imidazol-4-yl or 1-di{(C1-Ce )alkylaminosulfonyl-5-(C1 -Cs )alkyl-1H-imidazol-
4-yl, and

45 Rt is hydrogen and R® is hydrogen, hydroxy or {C1-Cs) alkanoyloxy, or

R* and R° are  linked together to form an additional bond.

5. A compound of claim 4, wherein
R3 is 5-(C1 -Cs )alkyl-1H-imidazol-4-yl, and
50 R* and R® are each hydrogen.

6. A compound of claim 5, which is
8.9-dihydro-10-methyl-7-[(5-methyl-1H-imidazol-4-y()methyllpyrido[1,2-alindol-6(7H)-one or its acid ad-
dition salt. .
55
7. A compound of claim 6, which is
( +)8,9-dihydro-10-methyl-7-[(6-methyl-1H-imidazol-4-y)methyl]pyrido[1,2-alindo}-6(7H)-one or its hy-
drochloride or its maleate.
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15, nmp: [err] IR (Nujol): 1690, 1635, 1615, 1295 [err] NNR(DIVBO[er

1.80 (1H, m, 2.00 (1H, m, 2.10 (.o %61 1;35@0 2. 80 (Zml m"ﬂmﬁ“ ﬂ
m, 3.38 (2H, d, J = 6Hz), 499512(2H , 5.90 (1 I‘I n),
7.40 (1 H s), 7.50 (1 H m, 835 (1 H, rr), 11.60 (1 H b ¢) 2 ahpl e
64 To a soB.utA mocesd fochrepsdaracjombant pighe(formB@ :g) i n tetrahydrof uran (15 m) at
-[err] under a nitrogen atnosphere was added 1.49 M butyllithiumin hexane
(11.5 m). After being stirred at the sane tenperature 25 for 35 m nutes,
the m xture was treated with a solution of .5
10- et hyl® 8, 9-di hydr opyri do[ 1, 2- aj i ndol - 6(7H) d (3.2 g) in tetrahydrofuran
(20 M) over 5 mnutes. The m xture at -Jerr] for 40 m nutes,
and a solution of 5-nethyl-21-trig - 4-dar bal dehyde (5.81 g) in
tetrahydrofuran (65 m) was added 2 30 mnutes. After the
m xture s stirred at -[err] for 2 hour and then at roomtenperature for
1 hour, 1t was diluted with chilled wate neutralized with aqueous oxalic
acid sol uti on, and extracted with 30 me?‘hyl ene chloride three tines. The
organi c | ayer was washed with water and brine, dried over anhydrous
magnesi um suld@iem, and evaporated in vacuo. The oil obtained was purified
by siliga gel @olsunmhygbgen/l-0alkd TG alkéayret hanol -chl oroform to give
10- et hyl - 8, 9- diRARAr Qiydrogen(EOCOHM) brmalbginny! -1 -trityl -1 Him dazol -4-yl)-
met hyl | pyri do[ B2 &- alimiaabolyt & pyridyl; @R of(vhicB n@y héve sasable sibstideakss, powder . The
product was acselttad feame(CoCs hikyd arli imbiv-prowotve groey s. . 35 IR (Nujol): 1685,
1615, 1225 [ er eihd Bxianpl e BSrogeret(CcCaakyl diCi-GgalkeRyl Oornhydrowe€: -Gsdidieyld ando Ra is hy-
sokdt i om0 of 10- et hyl - 8, 9- diogepchydroFy ¢r @twaty.oky) ( 5- et hyl - 1- trityl- 40
1H-| m dazol - 4- ﬂ)awblﬁ‘w@Lpynkmeqelheetoécrrmnueﬂdut@(rarpgndone (2.15 g) in pyridine
(10 ml). Aft e ajseli theyood whieh eompgses r oom t enperature for 20 hours, the sol ution
was evapor at ed (1) fpagtiig asompemed of dheiflatvas di ssol ved in toluene (30 M) and
the solution was evaporated in vacuo to renove pyridine and acetic
anhydri d. This operation was repeated further t Y ee times to give
7-[ (acetoxy) (5-nmethyl-1-trityl-1H1im daz 4- g hyl ] - 10- et hyl - 8, 9-
di hydropyrido[ 1, 2-al i ndol - 6( 7H) - one §§ powder. This crude
product was used in the next 45 reaCti ORuw e urther purification. IR
(Nu'j ol ):,,1730, 1690, 1615, 1230 [err] Exanple|f6 50 To a sol ution of
7-[ (acetoxy) (5-met hyl -1-trityl-1H i m dazol - 4-¥I) nmet hyl } - 10- et hyl - 8, 9- di hydr
opyrido[1l,2-a]- indol-6(7H)-one (2.06 g) in toluene (30 mM) at room
t enper at ure wagnasered 1, 8-di azabi cycl o[ 5. 4. 0Jundec-7- ene (1.2 nl). After
being stirred atR{#amp  afe edchiedbfed sdags, SOl ution was diluted with chilled
wat er. Bhe or gath & cdnipperid s BpBmalled was washed with aqueous oxalic acid
solution, water, and brine, dried over anhydrous sodium sulfate, and
evaporated in ocu®® The residue was triturated with nethanol and filtered
give 10- 55
et | -8, 9-di hywhersif- [ (5-net hyl -1-trityl-1Him dazol -4-yl) et hyl ene] pyrido[1
, 2-al i nd®l - 6( 7H) Rbime @ddefinedgbovenp: 217-220 C IR (Nujol): 1680, 1620, 1340
[err] NVR ([ er [°] 3 salt fheregt, fogiye acompound of thaipnulay 61 (3H, s), 2.67 (2H m,
2.98 (2H, m, 3.58 (2H, m, 7.10- 29

H
® N
R2 R
o
1
. R

wherein
R', R?and R®are  each as defined above,
or a salt thereof, or
55
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EP 0 361 317 B1 7.60 (20H, n), 8.37 (1H, m) Exanple 67 5 A mixture of
10- et hyl - 8, 9- di hydr o- 7- [ ( 5- net hylgplg g1 41¢!gelH | m da I] ln“a&m e] pyrid
o[ 1, 2-a]indol-6- (7H)-one (1.0 g), 10% pal |l adi um onmlllmu | . il and

ammonium formate (0.5 g) in acetic acid (14 m) was Stifred at [serr]___Cfor
1 hour and 4%2)maniinge@sompuiinddfdiedatmila: r oom t enperature. After filtration of
the catalyst, the filtrate was evaporated in vacuo and the residue was
suspended in 0.5N hydrochloric acid. The aqueous |ayer was washed tw ce
wi th toluene, made basic wth aqueous sodi umfpi cgbonate sol ution, and 10
extracted three tines with chl or@f orgs yefprm |l ayer was washed with
water twi ce and brine, dried ovd =T jnesi um sul fate, and
evaporated to give crystals. Recryst from chl orof orm net hanol
gave 10-ethyl -8, 9-di hydro-7-[(5-nmethyl -1
Him d,gzol -4-yl)methyl ] pyrido[ 1, 2-ali ndoIR]B(7H)-one (0.319 g). np: [err] 15
IR (Nujol): 1690, 1618, 1300, 1185 [err] NWR (DMSO-[err]): 1.15 (3H, t, J =
7.5Hz), 1. 75%%“ m, 1.97 (1 H m, 2.10 (3H, s), 2.50-2.84 (4H, m, 2.95-
3.19 (3H M, ¢ , - 7.51 (1H, m, 8.35 (1H, m, 11.62
(1H br s) Exa e%éﬁzoﬁﬁd?z?%ﬁmﬁh%ﬂnhsopropyI amne (395 ng) in
tetrahydrofurapidd nl) athyardddnler ¥RREE aR coimbinAISRmMAMBIRAGBEN € Was added 1. 64
M but yl li t hi Wﬂhhﬁod%KWtrz&’orﬁaam ). After being stirred at the sane
tenperature for 20 mnutes, the mxture was treated with a solution of

8, 9-di hydro-10-net hyl -7-[ (5-nmethyl -1-trityl - 1H

i i dazol -4-yl)nmethyl]pyrido[1,2-a]indol-6 -one (1.61 g) in
téf*f‘arwdrofuran (5 M) over 15 m nutes. 25 mxture was stirred at
[err] for 30 mnutes and at -30 - [err].for 30 mnutes and a sol ution of
allyl bromide (363 ng) in tetrahydrofuran~5 nm) was added dropwi se at
-[err] over 10 mnutes. After the mxture was stirred at -[err] for 1 hour,
at -[err] foMM®Rour and at anbient tenperature for 1 hour. The resultant
m xtur® was waShéq W’Pﬂ%i@f' W¥mi x 2) and brine, dried over anhydrous
magnesi um sulCf &8 VERGh ANS STy ff Redetl'a  Puri fi cation of the residue with
silica gel colum chronmatography (5% ethyl 30 acetate-chloroform gave
7-allyl-8,9-di hydro-10-nmethyl -7-[(5-nmethyl -1-tri tyﬁﬁlH-i m dazol - 4-yl ) net hyl
]\-|5yri3go- [1,2-a]indol-6(7H) -one (1.15 g). gp : 833485 C IR (Nujol): 1670,

1610 [err] NMR ([err]): 1.32 (3H, s), 2.22{(3H, =©.0-2.4 (4H m,
NH’/ , 7.0-7.5 (19H, m,

2.7-3.2 (4H, m), 5.0-5.2 (2H, m,

8.3-8.5 (1 H n) Exanple 69

7-Allyl - i m dazol -4-yl)nethyl]pyrido[1
] isedol - 6( 7H) - one was pre- 40 pared I'p a simlar nmanner to that of

8, 9-di hydr o- 10- et hyl - 7-[ ( 5-

a e 71. np: [err] IR (Nujol): 1680, R1640, 1590 [err] NVR (DVSO-[err]):

1.8-2.4 (44 m, 2.03 (3H, s), 2.13 (3H, s), 2.6-3.1 (4H m, 5.0-5.2 (2H,
7

n‘Lx 4. 7-6.0 wherein
R', R?2 and R¢ are

40 or a salt thereof, or
(3) subjecting a compound of the formula :

each as defined above,

® W&
O R 8
. Rz N
2 N
50 1 9;4) \R7
R R a
wherein
55 R, R2, R* and R® are  each as defined above,
R] is imino-protective group, and
R® and R® are each hydrogen or {C1-Cg alkyl,

or a salt thereof, to removal reaction of the imino-protective group, to give a compound of the
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(LH n), 7.2-7.5 (34, m, 7.38 (1 H, s), 8.2
M5 (

45 me) : 333 (M) Exanpl e gflp 381 317 B1 i!r '! “
7- Et hyl - 8, 9-di hydr o- 10- et hyl - 7-[ ( 5- rret% -1l-trityl- II l ”rrethyl

] pyrido[ 1, 2-a]indol-6(7H)-one 50 was prepared ina'simlar rranner to that
of Exanple 68. fampula: [err] IR (Nujol): 1680, 1630 [err] NWVR ([err]) : 0.96
(3H, t, J=7.38Hz), 1.33 (3H, s), 1.4-1.7 (1H m, 1. 9 2.4 (4H, m, 2.2 (3H,
s), 2.83, 3.04 (2H, ABqg, J = 14.3Hz), 2831(1I—[5 , 7.0-7.5 (19H, m,
8.4-8.5 (1 H m 55 30 EP 0 361 317 B1 Exarrpl 71 sol ution of

7-ethyl -8, 9-di hydr o- 10- et hyl - 7- [ ( 5- met hyl - lotrn i m dazol - 4-yl) nmet hyl
]pyrido[1l,2-a] in- dol-6(7H)-one (0.45 g) i dei\i C crd(lO m ) and water
(2.5 M) was stirred at [err] fq2 2 #0 : S[—FWapor ation of the

solvent, the residue was diluted w tl d an aqueous sol ution
of sodi um hydr ogencar bonate (10 m). T Wxture was stirred for

30 minut'®s at anbi ent tenperature. The in pl ubl e ghterial was col | ected,
washed with water and et her, and dried toRgl ve crystalline 7-ethyl-8,9-
di hydr o- 10- et hyl - 7- [ ( 5- et hyI
H-i m dazol - 4- ylhemhhy! 1 pyri do[l, 2-alindol-6(7H)-one (0.20 g). np : 202-204
* C 10 45 | R (NURQR), e B0 and 250 1GQA ok Bétba MR, (DVBO- [err]): 0.87 (3H, t,
J=7.8Hz), 1.4- % BseitMdreofibs 1.7-2.2 (3H m, 2.07 (3H, s), 2.13 (3H, s),
2.71, 2.90 (2H4) AGisbcting a<bfhpetild dt the2foduRd:2 (2H, m, 7.2-7.5 (3H m, 7.36
(lH s), 8.3-8.4 (1 H mM, 11.61 (1 H s) 15 Exanple 72

8,19-Di hydr o- 7- hydr oxynet hyl -1 0- net hyl - 7- [(5-
-t\ﬂ*tyl 24H i m dazol -4-yl ) met hyl ] pyrido[ 1,2 |
in asimlar manner to that of Exanplg 8e
in place of allyl brom de. 20 RTB:
NVR ([err]): 1.26 (3H, s), 2.0-2.1 (2R~ ¥6 (3H, s), 2.85-3.19 (2H,
ABg, J =14.8Hz), 3.00 (2H, t, J = 6.3Hz), B, 71, 4.07 (2H, ABg, J = 11.8Hz),
7.1-7.5%19H ), 8.3-8.4 (1H, m 25 Exargle 73 A solution of
8, 9-di hydr o- 7- hydr oxynet hyl - 10- et hyl - 7-[ (5-nmet hyl -1-trityl - 1H i m dazol - 4-y
| ) met hyl ] pyrld?\Ll 2- a]lndol 6(7H) one (0.6 g) in acetic acid (15 m) and

[- 6(7H)-one was prepared
Qr psi ng paraf or mal dehyde
(Nuj &) : 1680, 1620 [err]

water (3 m) vvas Lg'rdq:g pour After evaporation of the
ssivent , ot he r glgangrof W th an aqueous
sol ution' 30 i um genca ona e an rine, dried over anhydrous

magnesi um sul fate, and evaporat ed in vacuo. The residue was dissolved with
ethyl acetate and treated with hydrogen chl ori deR'g—,n ether to give 8,9-

o a
35
)j\ 3
. 2 N R
. : R
A
0 Rl
wherein
R, R2and R®are  each as defined above, and
45 RS is acyloxy,
or a salt thereof, or
{5) subjecting a compound of the formula :
§0 5
a
2 N 3
R
- R
55
Rl

37



dihydr o- 7- hydr oxynet hyl - 10- net hyl - 7- [ (5- met hyl - 1H-i'midazol - 4-yl ) met hyl ] pyri
do[1, 2-'a]i ndol -6(7H)-one  hy- dr 0.18 g). “ mmi) 35

IR (Nujol : 3350, 1680, 1620 [err?ﬂkﬁ%%{c}[err]) H“\“m E‘“E 2. 14
(6H nm, 2.9-3.5 (6H, m, 3.56, 3.77 (2H, ABg, J=10.7Hz)rc 7-2-%

8.2-8.3 (1 Hwhapin 8.91 (1H, s), 14.2 (1H br s) Exanple 74 40 A mxture of
8, 9- di hydr o- 10RMEE, IR} lard/RY( el et hedcmas detimsitabgve) pyri do[ 1, 2- a] i ndol - 6( 7H) - one

(0.65 g), 2- onesdiytheravi, theeliminatiop Geadi®n gl H-R2 No biyela camipoandiotthaformaulg:1. 27 nl ), and

i sopropyl alcohol (4 m) was heated at [err] for 3 hours and 15 m nutes.

After ®vaporation of the solvent, the resi due obtained was dissolved in

nmet hyl ene chl ori de. The net hyl ene chl« ol yikon, was washed with water

and brine, dried over 45 anhydrssi—maf um] sulgate, and evaporated in

vacuo. Purification with neutral™al S An chr omat ography (0. 5%

met hanol - net hyl ene chloride), followed b lrecrystal lization with ethyl

acet at’®- hexane, gave R

8, 9-di hydro-10-net hyl - 7-[ (2- et hyl - 1H-i mi dazol - 1-yl ) met hyl ] pyrido[ 1, 2-a]i nd
-6(7|—|)-on§)|\‘}é%:5 O0g). mp: [err] so IR (Nujol): 1665, 1615, 1520, 1280

[err] NWR ( b Rstarel - eégc,,las%g,,,gggbovm 2.10 (3H, s), 2.30 (3H, s),
2. 66- 3640 ( 3k o Bt thefook 3r ( 1H, J=8, 1BHz), 4.50 (1 H dd, J = 5, 15Hz),

2 73 (1tH 5)(6)3 bj&ang(alédmp&)ndoithéem?méo (3H m, 830 (1 H m Exanple 75 55
m xt ure

8, 9- di hydr o- 10 met hyl - 7- met hyl enepyri do[ 1, 2-a] i ndol -6(7H)-one (142 ng),

2-\ met hyl i m dazol e (180 ng), isopropyl alcoholy (8 M) and water (0.4 nl)

was heat ed at [err] for 3 hours. The reactlombrﬁB(ture was purified by a

procedure anal ogous to that of Exanple 74 tp gi 8, 9-di hydro-10- 31 EP

0 361 317 B1

met hyl - 7-[ (2-met hyl - 1H-i mi dazol g4

(60 mg). np :120-121 C Exanple 76

8, 9- Di#iydr o- 7- [ ( hydr oxy) [ 5- net hyl - di met hyl sul fanmoyl ) -1

Hi m dazol - 4-yl [ met hyl ] - 10- et hyl pyr| do- 1[ 1, 2-a] i ndol - 6(7H) - one was

prepared in a simlar manner to that of RExarrpI e 64 as an anor phous powder.

IR (Nujol) : 1685, 1620, 1170 [err] 10 Exanple 77

7\—[’(Ac t oxy) [peaRt hyl - 1- (N, N-di met hyl sul fanoyl ) -1

1 m dzol - 4- yﬁ{?ﬁ Ll O o Q%gggae}m agg‘;ah% pyrido- [1,2-a]indol -6(7H)-one

was prepared iRegssimlar manpeg,bdadgiHalis 8'R)i6ySr @S an anorphous
powder. IR ([ehﬁ]a}ldRE 1630, 16 edt&é\b"ﬁQrto Qm Sditlohal bond,

or a salt thereof, to reduction, to give a compound of the formula :

ri do‘[ll, 2-a] i ndol - 6(7H) - one

35
: 0
N 3
2 ,
40 R P Ra
R1
45
wherein
R', R? and R} are each as defined above,
or a salt thereof, or '
50
665

38



15,Exanple 78 8,9-D hydro-1

O-nethyl-7-[[5-met hyl - 1- (N, N-di nmet hpd ¢4é( 74 ) - 1H i m dazal
pyrido[1l,2-a]- indol-6(7H)-one was prepared In a simlar mm lgm
Exanmpl e 66. 20 np : [err] IR (Nujol) :1680, 1625, 1350,* 1X60L[ekr]s _
(DVBO-[err]): 27)iéacting ld compoundof Hid fgrdbla: s) , 2. 93 (6H, s), 2.98 (2H, t, J = .
7Hz), 3.51 (2H, t, J =7Hz), 7.29 (2H, m, 7.51 (1H, m, 7.61 (1H, s), 8.27
(1H, s), 8.39 (1H, m 25 Exanple 79 A m xture of

8, 9-di hydr o- 10- net hyl - 7-[ [ 5- met hyl - 1- (NN- di net hykSuI fanmoyl ) - 1H i m dazol -4-y
| ] met hyl®ne] - pyrido[ 1, 2-a]indol-6(7H)-one (QJ 38 g),Rarrrmni um formate (0.75
g), and 10% pal | adium on carbon (0.1 g) in agpet acid (10 mM) was stirred
at 90 * C for 3 hours and cooled,to S e—after filtration of
the 30 catalyst, the filtrate Vis—e 0. | The residue was nmade

basi c with aqueous sodi um bi car bonat 1 OF tracted wi th nethyl ene
ds washed #fth water and brine,
agpd evaporag®ed in vacuo.

chloridé’three tines. The or gani c | ayer
dried over anhydrous nagnesi um sul f at e,

Chr omat ogr aphy of the obtained oil (silica gel, 0.5% nethanol-chl oroform
gave three fraghimps. The first eluted fractions contained the starting

mat eri al,s (166 nOp, pdlke, peRONE ReLidL €dadnla8 Bbinadilsbote? Nt ai ned

8, 9- di hydr o- 10oPRtdi¥herebt, wiiPa 8IpBIKIofthe oRnula : _ _

(N, N-di net hyl sul fanoyl ) - 1H-i mi dazol -4-yl ] met hyl ] pyri do[ 1, 2-a] i ndol - 6( 7H) - on
e (130 ng) as @xoil. IR ([err]) :1685, 1625, 1165, 970 cm' NWR ([err]) :
1.85. (1H, m, 2.16 (3H, s), 2.16 (1H, m, 2.36 (3H, s), 2.70-2.90 (2H, m,
2.88 (6Hp s), 3h@Bn3.13 (2H, n), 3.35 (1H, dd, J=4.5, 15Hz), 7.28 (2H, m,
7.41 (1H, m, 7.Bbig1H, (6)yCs)8kyaand 1H, m) The third eluted fractions gave

8, 9- di hydr o- 10- n¥fshy| - 7-FidBesigpe.hy| - 1H i mi dazol - 4-yl ) net hyl ] pyrido [1,2- 40
a] i ndol - 6( 7H) - @h@saltdipreef Jo giyeiaccampayad efdkeforawlal:| i zed from et hanol to give
crystals (40 ng). np: [err] IR (Nujol):1690, 1620, 1325,1300 [err] Exanple
80 45 A% xture of 4R

8, 9-di hydr o- 10- net hyl - 7- [ [ 5- met hyl - 1- (N, N- di Re hylp§ul fanoyl ) - 1Hi m dazol - 4-
yl ] methyl ] - pyrido[ 1, 2-a]i ndol - 6( 7Hx; one( 98 _ny IN hydrochloric acid (3
nL)a, and ethanol (2 m) was hgated j hours. After

ewgpor atjon of the solvent, the res . p fzed with aqueous sodi um
bi carbonate solution and extracted threp tines WSQ:_%O‘: orm The organic
e

| ayer was washed with water and brine, D dri over a drous magnesi um
sul fate, and evaporated in vacuo. Chronatography of th esi due (sol vent,
4% et hanol - chl orof orm gave

8, 9- di hyslr o- 10-wagbiRy! - 7-[ (5- met hyl - 1H-i mi dazol -4-yl ) met hyl ] pyri do[ 1, 2-a] -
i ndol -6(7H) -one &Y R2 mY,)R5, R, R® ahERY dre | R (eith 3ldbfined 8, 1620, 1325, 1300
[err] 55 32 or a salt thereof, or

K./ (8) subjecting a compound of the formula :
o 0
N 3
R2 R
Z

45

Rl

wherein
' R',R?and R®are  each as defined above,

50 or a salt thereof, to introduction of R} , to give a compound of the formula :

56
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EP. 0 361 317 Bl Preparation 5 To a suspension of '
5-net hyl - 1Hi m dazol e- 4- car bal delpgglg 368471 i 1 N, N-di net hyl f or mam de (100
? and p
5

1) ves adced {1 etbylanne 20, ol STt o enesul o) pURIUERIY

The m xture was stirred under ice-
mxture was diluted with water (600 m) and sepgrated organic f ay'er "was
filtered. The residue obtai ned was suspended iRanet hanol (100 m). After
being stirred at anbient tenperature for twojhqurs, the m xture was cool ed
and filtered to give 5-nethyl-1-tps N - carbal dehyde (40.3
g). NWR ([err]): 2.47 (3H, s), 2w H d, J=8Hz), 7.87 (2H,
d, J=8Hz), 8.14 (1H, s), 10 9.94 (1 R . 264 (M) Exanple 81 15
8, 9- D hydro-7-[ (hydr oxy) (5- net hyl - 1-t osyl }{lH i mi dazol - 4-yl ) et hyl ] - 10- et hy
| pyrido[1,2-a]indol-6(7H) - one was prepar®d in a sinilar nmanner to that of
Example 64. NWVR (DMSO-[err]): 2.11 (3H, s), 2.29 (3H, s), 1.90-2.10 (2H,

m, 2.%9 (3H’v(hsﬁgfn 2.70 (1H m, 3.05 (1H mM, 3.20 (1H mM, 5.22 (1 H t, J
= 5Hz), 5.35 ] 2q fiSHZ%c aﬁjﬁglag vg)ad7.4 (1 H m, 7.45 (2H, d, J =
8Hz), 7.85 (2Hpidy ok 1_“@5%51 s oyt Porhiy 1,-@0utt, VB (M €) 463
(M) Exanpl eﬁf;altthereof. .y _

7-[ (Acgt oxy) (5-nmet hyl - 1-t osy- 1H i m dazol - 4-yl ) met hyl ] - 8. 9- di hydr o- 10- net hyl
pyri do{ 1,g2- Alph&slgdentlehl othposition BdMrisiRSa BénfiRaraad claifh PlorSihBivassutiddatesptdol sainat

of Exanpl e fbreof\3sdcialifnith @phdrhacowticllfy atebtabis, substantdily abndddic(catter oibxcipntl 1 ( 3H,
s), 2.28 (3H, s), 2.39 (3H, s), 2.80 (1H m, 3.00 (1 H m, 3.50 (1H, m,
6.329 (1 Hp. Use of a=coripaynd of cldir ¥ oS phatniickutically actepiébid da), thendof for thémenidbtturel of d =
8Hxy, 26. 87 thiditament i use SHiydrofytriantide drfagorjst. 8. 27 (1H, s) MS (mle): 445
([err]) 30 Exanple 83

8, 9- Di hy dfloA tampeeadyy claifh- 1 ¢ B-pharmpgphticallytagepplablg bl theraphiootise 4s g mpdieaniept ene] pyri d
o[ 1, 2-a]indol -6(7H)-one was prepared in a siml|ar nmanner to that of Exanple
66. 35 12 Aopmpe claisy 1 prya pharmppeuically acggptable saitherged foryise asya Shydroxylryptamine o g5
(2H, t25 J =9mggpnist3 45 (2H, t, J = 7Hz), 7.20-7.30 (2H, m), 7.52 (2H d, J =

8Hz), 7.49 (1H 8.00 (2H .d._J = 8Hz), 8.30 (1H n), 8.54 (1 H, NG
(mZa) : zPi%%W)‘%@?HﬂﬂP‘é &B“%“‘&‘E& u%ion of (h-m ( °)

8, 9-di hydro;10-nethyl - 7- [ (5-nmet hyl - 1.t osyl - 1Hi m dazol - 4-yl ) net hyl ene] pyrid
OH“, 2-1%] fjl'i’r‘n E'F‘?s%%“?ﬁbe‘-’%'ﬁégprﬁunlé)&fhﬁ“’t"H‘gX'm xture of tetrahydrofuran (10 m)
and nethanol (10 m) was added 2N sodi um hydroxi de. The m xture was heat ed
at [err] for 5 hours. After being cooled, the rgaction m xture was
neutralized with acetic acid, and added wat e£{4 O mM). The precipitates
were filtered to give 8,9-di hydro- 45
10- met &yl - 7-[ (5- nmet hyl - 1H-i m dazol _A4 R 3 kﬁayri do[ 1, 2-a] i ndol - 6( 7H) -
one (0.5 g). NVR (DVBO-[err]):Rr% 2.367(3H, s), 2.95 (2H, t, J
6.0Hz), 3.58 (2H, t, J = 6.0Hz), 7RG ‘ ), 7.74 (1 H s), 7.20-7.30
(QI—/I, m, 7.50-7.60 (1 H n), 8.30-8.40 ll H m, 12.34 (1H, s)

R

[V

40

wherein
R'is  hydrogen, (C1-Cs)alkyl or{C2-Cs) alkenyl,
R2is  hydrogen, (C1-Cs)alkyl or halogen,
45 R¥is  imidazolyl or pyridyl, each of which may have suitable substituent(s),
selected from (C1-Cs)alkyl and imino-protective group
and Rt is hydrogen, (C1-Cs)alkyl, (C2-Cs)alkenyl or hydroxy(Ci1-Cs)alkyl and R® is hydrogen,
hydroxy or acyloxy, or
R*and R°  are linked together to form an additional bond,
50 or a salt thereof which comprises

56

40



M5 (me) : 291 (M+) 50 Exanple 85

8 9- Di hydro 10- met hyl - 7- [ (5- met hyl | - 4- yl)net
-6(7H)-one was prepared in a si mEﬁH-dG%ﬁﬁgﬁ) to that' I“”!%II@%’EI
(DNBC)[err]) 1.60-2.10 (2H, m, 2.13 (3H, s), 2.18 (3H s)e (5H,
m, 7.20-7.30 (1$Jdactrﬁaacdi@ounﬁofltﬁe7onﬁﬂa(lH m, 8.21 (1°"H, s), 8.28-8.34 (1H
m 33 * C * Clainmse Clains for the follow ng Contracting
States: AT, BE, CH, DE, FR GB, IT, LI, LU N, oE 1. A conpound of the
formula: 5 10 [err] 15 wherein [err] i s_hydrodgen, ([err])al kyl

or([err]s)al kenyl [err] i s hydrogeny or hal ogen, 20

[err] is imdazolyl or pyridyl, e&ch have suitable
substituent(s), selected from ([err])alky i m no-protective group, and
R4 is hydrogen, ([err])al kyl, ([err]) kenyl or hydroxy([err])alkyl
and [err is hy- drogen, hydroxy or acyloxy, or [err] are | i nked toget her
to formGn addrtronal bond, 25 and pharmaceutically acceptable salts
thereof. 2. A ¥ ; &ﬁewﬂe%eln R3 is i m dazol yl which may
have one to thr é@_ r&tpﬁg? ected from[err])al kyl and i m no-
protective group R'C ound of claim?2, wherein [err] is
2-([err]gal kyl g ﬂ§+ n1dazo| 1 yI 1H i m dazol - 2-yl,

l-ar([err])al kyl-1H i m dazol - 2-y|, 1- ar([err]) aIkyI 5-([err])a | -1

H i m dazol - 4- Ylyherem ([ €rr]) al kyl - 1Hi m dazol - 4-yl, 1- ar([err])a -1

H i m dazol - 4-yl , pslis H kddethwa@bovd- ! .

23([err])al kyl ofxdalt Sirebr) Blgly b cpount dl@e@rmda y! , 1-ar([err])al kyl-2-([err])
alkyl - 14+im 35 i dazol -4-yl, 2-([err])al kyl -1Hi m dazol -4-yl,
1-([err])al kyl -1H i m dazol -4-yl, 1- ([err])alk I-"-([err])- al kyl -

H i m dazol - 4-yl, 1 dr([err])alkylanlnosulfo pl---([err])alkyl-

H i m dazol - 4-yl, -([err])al kyl - dazON Ty
-([err])alkyl-4-([err])alkyI 1H R#

wher ei n 230 [err] is S a kyl, [err] is
hydr ogen,
R
W
30 wherein
R', R2and R®are  each as defined above,
or a sait thereof, or
(2) reacting a compound of the formula :
36
Z
N
. R® Y
L P
0
1
R
wherein
45 R'and R2are  each as defined above, and
Yis N,N-di(C1 -Cs )alkylaminomethyl and
Zis hydrogen, or Y and Z are combined to form methylene,
with a compound of the formula :
50 ' 6
[
HN 2N

wherein
R¢ is  hydrogen or (C1-Cs)alkyl,
or a salt thereof, to give a compound of the formula :

4



Ho: En[g?f]m) al4k§: amSnE)[sﬁer)nyl al5k3(/l[ errﬁaﬂf?‘zl Hfll )r/nl daz LMM”’IHW H”

A conmpound of claim4, wherein R3 is

8 9- di hydr 0- 10- net hyl - 7- [ ( 5- megRy

(+) 8, 9-di hydro- 10- net hyl - 7- [ (5- net hyl - 1@31‘ m dazol - 4-yl ) net hyl ] pyri do[ 1, 2-a]
f ormul a: [err"]h;lgprzad [err] is hydrogen, ([err])al kyl.
sel ectg dfro and I mno-protective group and R4 is

| i nked together to forman additional boM r agal t thereof which

[err] is 1-nono or di or trlphenyl([err])al kaS ([err
R4 is hydrogen and [err] is hydrogen, hydroxy or ([efr
al kanoyl oxy, or [err] are | i nked together to for nkan addi ti onal bond 5.
5-([err])al kyl -1H i m dazol -4-yl, and 50 o [ er are each hydrogen.
6. A conmpound of claimb5, which is -1
| et hyl | pyrido[ 1, 2-a]ind

-6(7H)-one or its acid ad- ditio A Tonpound of claim 6,
vvhi chis
i ndol - 6( 7H) - one or its hy- drochloride or its nmaleate. 34 EP 0 361 317
B1 * ™C S * 8. A process for preparing a conpound of the
or([err]) al koo g;m '%srol %eac#'ﬂi/%e?'oeaéﬁwe'([err])al kyl or hal ogen, [err] is
i m dazol yl or ey have suitabl e substituent(s),

)&F{é&c i( aﬂ‘i(%f%ﬁ&hd% S R -

hydrogen, ([err])al kyl, ([err])al kenyl or hydgoxy([err])alkyl and [err] is
hy- 20 dr ogen, hydroﬂl or acyloxy, or [err] are
conprises (1) reacting a conpound_qQ 25 [err] 30 wherein [err]
are-eaph as defined above, 3!%2 pund of the formul a:

R R a
25
wherein
R, R2, R* and R®  are each as defined above,
R] is imino-protective group, and R® and R® are each hydrogen or (Ci-Cs)
U alkyl, )
30 or a salt thereof, to removal reaction of the imino-protective group, to give a compound of the
formula :
5
35 0 R4 R8
2 N
R
o ~ %5 NH
40
21 24
wherein
45 R, R%, R*" R°,R® and R*  are each as defined above,
or a salt thereof, or
(4) subjecting a compound of the formula :
50 ] H
R R
.
86 Rl

wherein

42



OHC- [err] wherein 40 [err] is as deflned sal t
thereof, to give a conpound of theghggpbfipfS [err] mmﬂﬂ"&ﬂmmﬂnare
each as defined above, or a salt thereof, or 55 35

* C L M S* (2) reactlngacorrpound of the formula: 5

[err] R, R2and R®are  each evdefineti@bavcr ein [err] are  each as defined
above, and Y i asalt thereof, to ad\ationdeacfionr tp pivelh kgrhpawnidrod te fdmpdla and 15 Z
S hydrogen, or Y and Z are conbined to formnethylene, with a
conmpound of the fornmula: 20 ' 5

[err] [&rr] wherein 25 [err] is hydrogen or ([err])al kyl, or a
salt thereof, to give a corrpound of the for"ﬁi 30 éerr] 35 V\/nereln [err]
are each as defined above, or (3) subjecting
a conmpound of the formula: [err]RZ 5 [err] are each
as defi1r‘1,ed above,

l
R
wherein
15 R, R2and R® are  each as defined above, and
RS is acyloxy,
or a salt thereof, or
( (5) subjecting a compound of the formula :
S 20
5
a
2 N 3
R
25 - R
Rl
30 wherein
RY, R2, R® and RS are each as defined above,
or a salt thereof, to elimination reaction of H-R} , to give'a compound of the formula :
35 0]
o 1% N R3
o =
40 1l
R
wherein
R, R?2and R®are  each as defined above,
45 or a salt thereof, or
(6) subjecting a compound of the formula :
4.5
5 %
3
RZ R
~Z
55
1
R



[err] is I m no-protective group, and [err] are each

hydrogen or ([err])alkyl, or a sadqsées v tor ﬂgf t he
i m no-protective group, to give c%rrpou of the mm“g ‘ 17 B1 * C

L M S* formula: 5

[err] R2 [ermherdi@ wherein 15 [err] are each as defrned
above, or a saRt Rt hwerRéafe, oOr éa&basddﬂjrad@bévagpna conpound of the fornula: 20
[err] 25 whereRhi§err] ar e hydegerhand &5 dehyidresylorsaodexe, or 30 or a salt
t hereof, to ac®f and Biﬂweactrowkedbgeglev@fqm@OMGnﬁﬂbwﬂ the formula: [err]
[err] a0 wheroe# paltftkarqof, tarpductiongly give a sorenofndrpt the fdypwe: and 45 [err]
IS acyl oxy, or a salt thereof, or (5) subj ecting a corrpound of
the formula: 50 [err] 55 37 EP 0 361 317081 C L M S
2 3
70 R / Ra
P‘l
15
whersin
R!, R2and R? are each as defined above,
, or a salt thereof, or
5; (7) reacting a compound of the formula :
W

20

25

—
30
wherein :
R, R, R*, R®, R® and R® are  each as defined abovs,
or a salt thereof, with a compound of the formula :
35 RI X
] wherein
U RY is (C1-Cs) alkyl, and
= Xis acid residue,
40 or a satt thereof, to give a compound of the formula :
5
4R
o ¥ &®
45 N
=S
Rr? r\g
N
7
Rl RQ b
50
wherein
R, R?, R*, R°, R} R® and R® are each as defined above,

or a salt thereof, or
55



wherein [err] are each as defined above, or a salt Thereof, to

elimnation reaction of [err] to f@@pound of th :
O [err] 10 wherein [err] are eac Fy‘?';l:s‘!él‘defi ned above, milwmn]mlbmlH,,'ﬂlt
thereof, or (6) subjecting a conpound of the fornula: 268 [erry w s '«

R3 25 30 (8)whisjgctinga doapound af the formusach as defi ned above, and [err] is
hydrogen and [err] is hydroxy or acyloxy, or [err]and [err] are

| i nked together to forman additional bond, oo a salt thereof, to

reduction, to give a conpound of the f arr] 40
R 45 wherein [err] are each g2 det ekt g, a salt thereof, or 50
55 38 (7) reacting a conpound™o / [err] wherein 15

[err] are each as defined above, or t thereof, with a conpound of
the formula: [err] 20 wherein [errR7i s ([err]) alkyl, and X is
acid re%idue, or a salt thereof, to give a conmpound of the formula:

wherein
R, R2and R3.are  each as defined above,"
or a salt thereof, to introduction of R , to give a compound of the formula :

15

R4
a
E.: W 2 N 3
Rl
25 wherein
R, R2and R®are  each as defined above, and
R: is {C1-Cs)alkyl, (C2-Cs) alkenyl or hydroxy (C1-Cs)alkyl,
or a salt thereof.
“ . .
30 2. A process of claim 1, wherein
R3is  imidazolyl which may have one to three substituent(s) selected from lower alkyl and imino-
protective group.
8. A process of claim 2, wherein
35 R® is 2-lower alkyl-1H-imidazol-1-yl, 1H-imidazol-2-yl, 1-ar(lower)alkyl-1H-imidazol-2-yl, 1-ar{lower)alkyl-
5-lower alkyl-1H-imidazol-4-yl, 5-lower alkyl-1H-imidazol-4-yl, 1-ar(lower)alkyl-1H-imidazol-4-yl, 1H-im-
. idazol-4-yl, 2-lower alkyl-5-lower alkyl-1H-imidazol-4-yl, 1-ar{lower)alkyl-2-lower alkyl-1H-imidazol-4-yl,
\.; 2-lower alkyl-1H-imidazol-4-yl, 1-lower alkyl-1H-imidazoi-4-yi, 1-lower alkyl-5-lower alkyl-1H-imidazol-4~
: yl, 1-di(lower)alkylaminosulfonyl-S-lower alkyl-1H-imidazol-4-yl, 1-lower alkyl-1H-imidazol-5-yl or 1-lower
40 alkyl-4-lower alkyl-1H-imidazol-5-yl.
4. A process of claim 3, wherein
Rlis lower alkyl,
R2is hydrogen,

45 R3is 1-mono or di or triphenyl(lower)alkyl-5-lower alkyl-1H-imidazol-4-yl, S5-lower alkyl-
1H-imidazol-4-yl or 1-di{lower)alkylaminosulfonyl-5-lower alkyl-1H-imidazol-4-yl,
and

Rt is hydrogen and R® is hydrogen, hydroxy or lower alkanoyloxy, or

R* and R® are linked together to form an additional bond.

5. A process of claim 4, wherein
Riis . S-lower alkyl-1H-imidazol-4-yl, and
R* and R® ate  each hydrogen.

85 6. A process of claim 5, for preparing
8,9-dihydro-10-methyi-7-[(S-methyl-1H-imidazol-4-yl)methyl)pyridof1,2-a)indol-6(7H)-one or its acid ad-
dition salt.



25, R 30, 35 wherein [err]are each as defined above, or a s

al t
thereof, or (8) subjecting a conmg f or mul [m Rll M!I[err]
are each as defined above, 50 aggf;“a?téslglt theril“‘“” W ul’ \i on of
[err], to give a conpound of the fornula: 55 39 : EP 0°361 317 BL * C L
M S 7. [ Rprobesd O cide B dbriprdpaing] are  each as defined above, and [err] is
([err]) al kg8 p-einydro-eo-keiiyy-F-[(Bmethyid Hanigaz6if4a)imbthylplridgit 2-afidols(Birbe bhas agf . 15
9. A phar nadreehlorideedr its mafpasi t i on conpri sing a conpound of claim1 or
pharmaceutically acceptable salt thereof in association with a
phar mae e fidivs FdrfhefotiewingiGontractingMtatanGRal | y non-toxic carrier or excipient.
10. Use of a conpound of claim1 or Phar maceutically acceptable salt
t her eof flor APieeeshiohprpeasing ¢ eomppung opthe formulgyedi cament for use as
5- hydr oxyt rypt am ne antagoni st. 11. A conmpound of claim1l or a
pharmaceutical |y acceptable salt thereof fog use as a nedicament. 12. A
compoufd of claim 1 or a pharmaceuti cal Ii(‘l cceptable salt thereof for use
as a 5-hydroxytryptam ne 25 ant ago§ji st} C ains for.ythe foll ow ng
Contracting State: ES 1. A prog Spay (Ag a ((orfrp)aund of the fornula:
30 35 R - R 3 40
whereip [err] is hydr ogen,
hydrogen, ([err])al kyl or hal ogen,

or([err]) alkenyl, R2 is

wherein :
>~ 20 R'is  hydrogen, (C1-Cs)alkyl or(C2-Cs) alkenyl,
R2is  hydrogen, (Ci-Cs) alkyl or halogen,
R3is  imidazolyl or pyridyl, each of which may have suitable substituent(s),
selected from (C1-Cg)alkyl and imino-protective group
and R is hydrogen, (Ci1-Cs)alkyl, (C2-Cs)alkenyl or hydroxy(Ci-Cs)alkyl and R® is hy-
25 ' drogen, hydroxy or acyloxy, or
R* and R® are linked together to form an additional bond,
or a salt thereof which comprises
(1) reacting a compound of the formula :

30

[ e

35 R

\,/ wherein _
i R'and R2are  each as defined above,
40 with a compound of the formula :
OHC - R3
wherein

45 Re%is  as defined above,
or a salt thereof, to give a compound of the formula :

50

55

wherein
R, R2and R®are  each as defined above,
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45, R3 is imdazolyl or pyridyl, each of which may have suitable

substltuent(s) selected from ([er dim p and
R4 is hydrogen, ([err])alkyl, ([éﬂ)ﬁagﬁ_’e%@l or Hmﬁﬂmmmmlm and
[efr] is hydrogen, hydroxy or acyl oxy, or [err] ar®e 19 nked"toget*her to
form an addi ti erasalt theeét, orSO or a salt thereof which conprises 55740
EP O 361 317 B{) eadling a bompblinG of thé fomute:act i ng a conpound of the formula: 0 5
[err] 10 wherein [err] are each as defined above, with a conpound of the
formula: 15 OHC - [err] wherein R3 is asydefined above, or a salt
thereof 5 to give a conpound of the formula: 20 {[erpf 25 30 wherein
[err] are each as defined above,R20r Y or (2) reacting a
conpound of the formula: 35 40
[err] wherein 45 [err] are efi ned above, and Y is

N, N-di ([err])al kyl am nonethyl and Z is hydrogen, or Y and Z are
conbi ne? to form nethylene, with a conpound®of the formula: 50 [err] 55

wherein
R'and R2are  each as defined above, and
5 Yis N,N-di(C; -Cs )alkylaminomethy| and
Zis hydrogen, or Y and Z are combined to form methylene,
with a compound of the formula :
v 6
e 20
HN N
25 wherein
Réis  hydrogen or (Ci-Cs)alkyl,
or a salt thereof, to give a compound of the formula :
(% 6
30 . R
2 1 N\/Bl
A
R ~
35 1
R
et wherein
40 R, R2and R® are  each as defined above,

or a salt thereof, or
(3) subjecting a compound of the formula :

_ S
45 4 R
O R 8
R2 N
Z N.
50 : 1 SM \_7
R R Ra
wherein

§5 R!, R2, R* and R® are  each as defined above,

R] is imino-protective group, and

Re and R® are each hydrogen or (C1-Cg)alkyl,

or a salt thereof, to removal reaction of the imino-protective group, fo give a compound of the

47



wherein [err] is hydrogen or ([err])al kyl, or -asatt—thereof; 10 give a

id of the f la: 41 E 344 B1 * C L
('\:/Iorrgoug Rg . 5e ornmul a Br® k7B . uwnﬂ“&“!%‘lm”“he”]

are each as defined above, or a salt thereof, I'a’g & conpound
of the fornukmuldS 20 [err] 25 wherein [err] are each as defined above,
IS imno-protective group, and [err] are each hydrogen or ([err]) alkyl, 30
or a salt thereof, to renoval reaction of the ign' no- protective group, to .
gi ve a conpound of the formula: 40 wherein 45 . [err] are each as
defi nedd above, or a salt thereof, or (4) sgbk‘e ti qz? a conmpound of the
formul a: 50

[err] [err] 55 wherein 42 ng ] are each as defi ned
above, _
10 \ .
. Rl R9

wherein

15 R', R% R*, R°, R® and R? are  each as defined above,
or a salt thereof, or
{4) subjecting a compound of the formula :

A 20 . H '
R2 P g3
Rl

25

wherein
U R', RZand R®are  each as defined above,
30 or a salt thereof, to acylation reaction, to give a compound of the formula :
. Rg
0
% N A 3
: N R
@2 ‘@Q\f‘\
) ~
\v 1
R
40
wherein
R, R?and R®are  each as defined above, and
R is acyloxy,
45 or a salt thereof, or

(5) subjecting a compound of the formula :

5
50 fa
2 N 3
R
0 / R
Rl

wherein



or,a saJt thereof, to acylation reaction, to give a c
formula: 5 _ EP 0 361 317 Bf "mn m", I!!e”]
€

[err] 10 wherein 15 [err] are each as defin avep as

S acyloxy, or a salt thereof, or (5) subjecting a conmpound of
the fornul a: 20 FS, B5R3 and RS are each as defined above,

R3 R 30 onafselt thernot] te plinjinationgreactianaot H-R3 s tochivk ia cardpanitibaf ¢he fomula: sal t
thereof, to elimnation reaction of [err] , to glve a conpound of the
formula: 35 0 40
wherein®err] are each as deflned above 4% or a salt thereof, or
(6) subjecting a conpound of the for J L M S *

wherein [err] are each as defi
hydrogen and [err] is hydroxy or v r] are | i nked
togethe% to forman additional bond, 5 or a salt thereof, to
reducti on, to give a conpound of the fornn}a 10

[err] 15 wherein [err] are each as defined above, or a salt thereof, or
(7) reacting agueppound of the fornula: 20

R\, R2and R®are  each as defined above,
15 or a salt thereof, or
(6) subjecting a compound of the formula

3
RZ R
~
25
1
R
\_ wherein
30 R', R2 and R® are each as defined above, and
RS : is hydrogen and RS is hydroxy or acyloxy, or
Rt and R} are linked together to form an additional bond,
or a salt thereof, to reduction, to give a compound of the formula :
35
0
o R2 R3
40 = a
Rl
45 wherein
R, R2 and R are each as defined above,

or a salt thereof, or
(7) reacting a compound of the formula :

50

55




[err] 25 30 wherein [err] are each as defined above a salt there

wth & compound of the formila: ¥ oye sl ") m;eg;ill!IllIJ%J!.lllLlJllHllllcul Ls”a“

corrpound of the fornmula: [err] [err] R "Rb "50° wher ei n
[err] are eamdreins defined above, or a salt thereof or 55 44 EP 0 361
317 B1L * C B, Ry, R anli Rf 8p saimjhestiomg:abo!aorrpound of the fornmula: 5
[err] 10 whewea saltftereo], wittr &compeund lof the fockefa :ned above, or a salt thereof, to

i ntroduction of [err] , to give a conpound of the fornula: 15 20 25
wherein [errPi¥re each as defined above, and [err] is

([err])alkyl, ([err]) alkenyl or hydroxy ([err])alkyl, or a salt thereof.

30 2. A procé‘@%’e't‘)f claim1, wherein R3 is inidazolyl which nay have one to
three substi tu@tnﬂs( s) dEredelkdapd om | oner al kyl and imino- protective group.

acid residue,
10 ora salt thereof, to give a compound of the formula :
5
4 R
R RS
15
R2 - bl]
N
k 1 g 7
M g R R Ry,
wherein
R', R2, R*, R®, R , R® and R® are each as defined above,
25 or a salt thersof, or
{(8) subjecting a compound of the formula :
¢ 0
— N. 3
30
R? R
Z
Rl
35
wherein
R', R2and R® are  each as defined above,
\_,( or a salt thereof, to introduction of R} , to give a compound of the formula :
40
R4
a
Rz N 3
45 P
R1
50 wherein
R, R?and R®are  each as defined above, and
R: is (C1-Cg )alkyl, (C2-Cs) alkeny! or hydroxy(C1-Cs )alkyl,

or a salt thereof.
55 2. A process of claim 1, wherein

R®is  imidazolyl which may have one to three substituent(s) selected from lower alkyl and imino-
protective group.

50



3. A process of claim2, wherein 35 R3 is 2-1ower

al kyI 1H i mi dazol - 1-yl, 1H i m dazo

1-ar (1 ower)al kyl - 1k i m dazol - 2-yI , Eri’%éeals(‘)-\,/veBF) al kU"I"H |||c|||lH|||| |”|||

al kyl - 1Hi m dazol -4-yl, 5-1ower aI kyl - Him dazol -

-ar (1 ower) &l ydrocddd-of Btk wheredr I, 1 Him idazol - 4 yI '2- I ower ~

al kyl - 5- 1 owerrs & &igwer hiryli1 Firdidazol -y, - tyiHimiddzora-¥i) mmw)mdluyyiu-iaﬁdhmw. 1-ar(lower)alkyl-

al kyl - 1H i m damet altyiy H-imidazblawy rs-iewer aliyld HHimigazgioazy, | 1-aktoper)alid/i-1 Hoivtazofli-iety I H-In-

H- i mi dazol - 44idakqgl-441, [2daver algylEydwetalkyb-te-imidezdtyHyt, 1 -afoiveriatikpi2abwed alkyit H-imidazol-4-yl,

1-di (| ower ) al2Kgen ptkykod-imidazotytyl, 3-lowevakyl-sit-aydazd-4tyl, ilakae gkyi-Gloyer, alkyl-1Hgmigazol-4-

al kyl - 1H i mi dhzdi(logngpikylaminosultoyietowdialkyl-1H-imigazol4-ylA1-lowanalkyld Hiridazol-5-yl or 1-lower

H-i m dazol - 5-alkyt-4awer glophil riidzolSiyl. c| ai m 3, wherein [err] is | ower

al kyl, [err] is hydr ogen, 45 [err]is 1- nono or

di or tri pﬁerfyﬂ "I"MF')“QIQ( 'I‘°’“3‘ | ower al kyl -1 Himidazol -4-yl, 5-1ower alkyl -

1H i m d&%ol - :Por 1-di ( aI kyl am nosul fonyl 5-1 ower

al kyl - 1H-|mda 4-yl, a

hydr ogen, hydr xS? or Iomega& y&’éﬂk_g 335\2"““8?’9' '°"%I?F "(‘)ﬂ%l'"f"ﬂ‘?féﬁ":'}’hg% S ?"‘
rr

form an additional bond SloygralyiamingsyionyRione; daz°'4

5-1 over @l kyl - g | 1 a2l ana BIE b, h%rsxyorﬁ,asmae/&m,gsm 55 6. A

process of cla m”é Ay p“ydr%%‘gq
Ref f d d.
8 9- di hydr o- 10- met hyl-7 ﬁy|° o e nel o yI)rret hyl ] pyri do 1, 2-a] i nd

6(7H) ogleAggodegs%fag,hd; Afbreigli T1 0N salt 45 P 0 361 317 Bl
2 Pr oces ss-River @li@i1Mikidazbiofkyl, ke par I ng

(+\)-6 9- dd hydr orghdretahey | - elchh Ryarog@t hyl - 1H-i m dazol - 4-yl ) met hyl ] pyri do[ 1, 2- a]
i ndol -6(7H)-one or its hy- drochloride or its nmaleate. 5 Clains for the
fol | ow ng €omkpraess o faistSatoepreiaiingl. A process for preparing a conpound of
t he fornul a: sPalifydmonP-mbHyhik GSmesthyl-RBimidazol-4-yhnfethyligyridabi,2-alingaitB@d)eme or its acid ad-
([err])al kyl ddief$alrr]) al kenyl, [err] is hydrogen, ([err]) al kyl or
hal ogen# [err] is imdazolyl or pyridyl, each of which may have suitable
substltuen?(@PmOﬂﬂ‘%é‘F'@cﬁ for eyapayi {'Qarrl al kyl and i mi no- &’ot ective group and

[err] is iy el @ﬂO-rr?[hélﬂr[]s)r%ﬁtqw -mﬂa;gl #yimathyBRyidolba-alngokB@HANp corr 19) AY-ky |
and [err] i g d onde or its maleate
N

30 8. Modification of the processes according to any of the claims 1 to 7, wherein the compound of the
formula (1) is brought into a pharmaceutically acceptable form by admixture or presentation of said
compound with at least one pharmaceutically acceptable carrier or diluent.

Patentanspriiche
35 Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

1. Eine Verbindung der Formel:

worin R! Wasserstoff, (C1-Cs)Alkyl oder (C2-Cs)Alkenyl ist, R? Wasserstoff, (C1-Cs )Alkyl oder Halogen
50 ist, R® Imidazolyl oder Pyridyl ist, wovon jedes gesignete Substituent(en), ausgewXhit aus (C;-Cs)Alkyl
und einer Imino-Schutzgruppe, aufweisen kann, und R* Wasserstoff, (C1-Cs)Alkyl, (C2-Cs)Alkeny) oder
Hydroxy-(C1-Cs)alkyl ist, und R® Wasserstoff, Hydroxy oder Acyloxy ist, oder R* und R® mitsinander
verbunden sind, um sine zus#tzliche Bindung zu bilden, und pharmazeutisch vertriigliche Salze davon.

556 2. Eine Verbindung nach Anspruch 1, worin R? Imidazol ist, das einen bis drei Substituent(en), ausgewahit
aus (G1-Gs )Alkyl und einer Imino-Schutzgruppe, aufweisen kann.
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25, drogen hydroxy or acylo I | | i nked
toget hef to form an additional 38{? It t heamﬂMijmHmllses (D

reacting a conpound of the formJI a: 35 wh ate = each as
defi ned above, 40 wi th a conpound of the forrmula: OHC -[err] -wherein
45 3. EihiBVérindundifackl BAspier2, Moa/RE, 2-(C1-Ca)- Akl TH-iinlag2oR Y1, 1HIRIdBoVByIAI -&{0TPouNnd

of the f or nodyakyl-{HeimidazdbO-yi> 3-ANBE CHalKY-5-(0; #Ck )aliyla H-imi@xolki-yh S5- (et yakyl-1 Eiimivol- 46
EP 0 361 31%yiBI-A{C:-GS)alkylkiH-imithzoBi-1, th:-imilazobd-yl, 2-{0210e)Afkyl-56(C1 -Ceikyl-Brhioidaruiy4-gl,
conmpound of 1-Ad@-Gemtmie 2 (81 -Cf yalleyi-1 H-itridardiré-yle RC1 [ Ga JAIKY |- hkimidazobdayg i -(05-Cebakyl Bdmi-
above, s and d&Bol-4-yl, 1-(C1-Ce)Alkyjl-§-(C1-Ce Jalkyl-1H-imipipzi-4elil, (T-Ri{Ch 10 JalkWanimpsutioaurB(GryGs Jalivid  Z

i's TH-imjdaralrérgin, 1-(Gr-CeyAllgyhrtH-midaeak-Syb oter nb(ﬂh CoAky e nesiH h'wl'é'rkénldam'ﬁfvl

compound ofisthe fornula: 20 [err] 25 vvherel nflerr] is hydr ogen or

([err] )aI kg or. a salt thereof, to giv rTRound of the fornmula: [err]
ine Verbindung nach Anspruch 3, worin R (C1 -Cs)Alkyllst 2 Wasserstoff ist, R® 1-Mono- oder Di-

err
[ ] oder Triphenyl-(C4-Cs)alkyl-5-(Cs -Cg Jalkyl-1H-imidazol-4-yl, 5-(C4-Cg)Alkyl-1H-imidazol-4-yl oder 1-Di-

(C1-Cs )Jalkylaminosulfonyl-5-(C1 -Cs )-alkyl-1H-imidazol-4-yl ist, und R* Wasserstoff ist, und R® Wasser-
stoff, Hydroxy oder (Ci-Cs)Alkanoyloxy ist, oder R* und R° miteinander verbunden sind, um eine
zusitzliche Bindung zu bilden.

15 5. Eine Verbindung nach Anspruch 4, worin R3 5-(C-C; )Alkyl-1H-imidazol-4-yl ist und R* und R® joweils
Wasserstoff sind.

6. Eine Verbindung nach Anspruch 5, die 8,9-Dihydro-10-methyl-7-[(5-methyl-1H-imidazol-4-yl)methyl]-
\ o pyrido[1,2-ajindol-6{7H)-on oder ihr SZureadditionssalz ist.

7. Eine Verbindung nach Anspruch 6, die (+)8,9-Dihydro-10-methyl-7-[(5-methyl-1 H-|m|dazol-4-yl)methyl]-
pyrido[1,2-aJindol-6(7H)-on oder ihr Hydrochlorid oder ihr Maleat ist.

8. Ein Verfahren zur Herstellung einer Verbindung der Formel:
26 _

U
30
35
worin R' Wasserstoff, (C1-Cs)Alkyl oder (C2-Cgs)Alkenyl ist, R2 Wasserstoff, (C;i-Cs)Alkyl oder Halogen
ist, R® Imidazolyl oder Pyridyl ist, wovon jedes gesignete Substituent(en), ausgewihlt aus (C1-Cs)Alkyl
\/ und einer Imino-Schutzgruppe, aufweisen kann, und R* Wasserstoff, (C1-Cs)Alkyl, (C2-Cs)Alkenyl oder
; Hydroxy(C1-Cs )alkyl ist, und R® Wasserstoff, Hydroxy oder Acyloxy ist, oder R* und R® miteinander
40 verbunden sind, um eine zusétzliche Bindung zu bilden, oder eines Salzes davon, das umfaBt:

(1) Reagieren einer Verbindung der Formel:

45 !

50
worin R' und R? jeweils wie oben definiert sind, mit einer Verbindung der Formel:
OHC - R?

55
worin R® wie oben definiert ist, oder einem Salz davon, um eine Verbindung der Formel:
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35, mhereln 40 [err] are each as defined ah
thereof or (3) subjecting a conmpogp@ ggf 3t|-§g1f or rrul a wiﬁm“mmww ein
55 [err] are each as defined ove,

i m no-protective group, and [err] are each hydr ogen or
([err])alkyl, or a salt thereof, to renoval r gon of the

I m no-protective group, to give a conpound o 47 EP 0 361 317 Bl
*C L M S * formula: [err] [err [err] are
each as defined above, or a salt BN suhﬁectlng a conpound of
the forfula: 20 [err] 25 wherein [err = peich as defi ned above, 30

or a salt thereof, to acylation reaction,1jo give a conpound of the

formula: [err] [err] 35 R [err]
40 mherein [err] are each as defined above, and [err] is
? g%llnaf(g‘ﬁ worin R! ,% ur?'d Eﬂlewellst, vr}ig ogecr)\fd’eﬂmert s(nﬁ) rue?rl sa?ztnlag zﬁ elggglgggound of the
(2) Reagieren einer Verbindung der Formel:
15
-
s 20
worin R' und R? jeweils wie oben definiert sind, und Y N,N-Di(C;-Cs)alkylaminomethy! ist, und Z
Wasserstoff ist, oder Y und Z vereint sind, um Methylen zu bilden, mit einer Verbindung der Formel:
2 o 6
=1
.. EN N
()
30
worin R® Wasserstoff oder (Ci-Cs)Alkyl ist, oder einem Salz davon, um eine Verbindung der Formel:
35 R6 .
0 '_|_
N 2_[ N__2
R— N
40
1
R
45 worin R', R? und R® jewsils wie oben definiert sind, oder ein Salz davon zu ergeben, oder

(3) Unterwerfen einer Verbindung der Formel:

50

55
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[err] 55 wherein 48 EP 0 361 317 B1 * each
as defined above, or a salt thereqffggé ﬁlgfn natlon @m‘ Iwm"imm
give a conmpound of the forrmula: 5 [errfslo wherein [ neac

defined above, 15 or a salt thereof, or (6) subjecting a conpound of
t he fornul a: wd6n ReR?, R* did Rétjevells wie Siikn definiert sind, H ge6ind Imino-Schutzgrupmedisthund 8 def | ned
above, and [ &¥rigweils Wasserstoff oder (C1-Cs)Alkyl ist, bded pingpcSalzasdevpre der] Entfernungsieabtiop der

acyl oxy, or [ming-Bchutagrappe, um eine Yerhirdenh depBmnéler to form an addi ti onal bond,
or a salt thereof, to reduction, to give a conpound of the formula: 35
[err] @0 45 wherein [err] are each as defined above, or a salt
thereof, or (7) reacting a conpound of the f%rP Ia:8 50 55 49 EP* C L
M S* '

10 ' ~ |

15 .
worin RY, R?, R*, RS, R® und R? jeweils wie oben definiert sind, oder ein Salz davon zu ergeben,
oder

{4) Unterwerfen siner Verbindung der Formel:

a0
25
\_ worin R, R2 und R? jeweils wie oben definiert sind, oder eines Salzes davon der Acylisrungsreak-
30 tion, um eine Verbindung der Formel:
35 2 ~
RS et
N
W
40
worin R', R?2 und R® joweils wie oben definiert sind, und R°, Acyloxy ist, oder ein Salz davon zu
ergeben, oder
{5) Unterwerfen einer Verbindung der formel:
45

50

55
worin R', R?, R3? und R®, jeweils wie oben definiert sind, oder eines Salzes davon der Eliminierungs-
reaktion von H-R®,, um eine Verbindung der Formel:
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wherein [err] are each as defined above, or a salt thereof, wth a conpound

of the fornula: 5 [err] wher, S I nd Xis
acid residue, 10 a salt t e‘?aéf'ﬂtaoi gi ve . muwmﬂ“ml ‘m
formula: [err] 20 whereln [err] are each as deflne * . or a
salt thereof, or (8) subjecting a conpound.of the fornmula: 0 30 35 wherein
[err] are each as defined above, or a salt thereof, to introduction of
[err], to give a conmpound of the for
[err] 50 wherein [err] are 2
([err])aftkyl, ([err]) al kenyl or dr kyl, or a salt thereof. 55
2. A process of claiml, wherein [err] is Lm dazol yI whi ch nmay have one to
three substituent(s) selected fromlower a and imno- protective group.
50 EP 0 361 317 Bl* C L M S * 3. Aprocess of claim2, wherein R3
|52Iowerakyl m da

1-ar (1 owdr) al kyf" Mg oy oo g _8&%?ﬂ°&ﬁﬂ§r"? cayoy gygigoven. oder

al kyl - 1H- i ni da d|- ’wf ool ung 87 PO, i ni dazol - 4-yI

1-ar (|l ower)al kyl - 1H-i mdazol 4-yl, 1Him idazol-4-yl, 2-1ower

al kyl -5-1ower al kyl -1Hi m dazol -4-yl, 1-ar(l owgf")paﬁ kyI 2- | ower

al kyl - 1Hgzi m dazol -4-yl, 5 2-1 ower al kyl - BHmi dazol -4-yl, 1-1ower

al kyl -1 Himdazol -4-yl, 1-1ower alkyl-5-1owelt lallkyl -1 Hi ni dazol - 4- yl,
1-di (I ower) al kyl ani nosul fonyl 5- | e Mdg¥ol -4-yl, 1-1ower

al kyl-1 Himdazol-5-yl or 1-lo

"y
e 20

edgbove, and [err] is

worin RY, R? und R?® jeweils wie oben definiert sind, und R*,, Wasserstoff ist, und RS, Hydroxy oder
25 Acyloxy ist, oder R*;, und R®,, miteinander verbunden sind, um eine zus#tzliche Bindung zu bilden,
oder eines Salzes davon der Reduktion, um sine Verbindung der Formel:

30

35

worin R!, R2 und R3, jeweils wie oben definiert sind, oder ein Salz davon zu ergeben, oder
p (7) Reagieren einer Verbindung der Formel:

40

45

50
worin R', R?, R*, RS, R® und R? jewsils wie oben definiert sind, oder eines Salzes davon, mit einer
Verbindung der Formel:
R7 X

55

worin R7y, (C1-Cs)Alky! ist, und X ein SHurerest ist, oder einem Salz davon, um seine Verbindung der
Formel:

55



al kyl -4-1ower al kyl-1 Himdazol-5-yl. 4. A process Bf claim3, wherein 10
h

[err] Is | ower al kyl, [ ' _ ﬂm '
1-nono or di or triphenyl (I omr)aﬁghisﬁ-'o?/\’er al kyl mm ﬂﬁﬂWJU'ﬁ
5-lower alkyl- 1 Himdazol-4-yl or 1-di(lower)al kylam nosul f 8nyf - 5t | ower
al kyl -1 Himdazol -4-yl, and 15 R4 is _ ' hydrogen and [err]
i s hydrogen, hydroxy or |ower al kanoyl oxy, argjerr] are | i nked toget her
to forman additional bond. 5. A process ofgl ai §1c-4, “wherein [err] is

5-1 ower al kyl - 1H i ni dazol - 4-yl | L[eqr] are each hydrogen. 6.
-y[L') met hyl ] pyri do[ 1, 2-a] i nd

A process of claimb, for pg\epar g
8, 9-di hydro-10-net hyl -7-[ (5=net h ;

ol -6(7H)-one or its acid ad- dition s . 25 7. Kocess of claim®6, for
preparing (+ )8, 9-di hydro-10-net hyl - 7-\0(5- netlegyl - 1 <!

H i ni dazol - 4-yl ) met hyl ] pyri do[ 1, 2-a] i fdol - 6( 7H)-one of & ts hy- drochl oride
or its”maleate. 30 8. Mdification of the processes according to any of
the clains 1 tq 7. [ el b hezco und.of .t he f la (L) i 0 i nto
a phar maceut i“;ﬁ';:’Irl f‘ oggge'gﬂf‘ al'oql ‘éﬁ our"%fevgecq%wﬁ?t %re'é "g’ﬁ“%:‘?)*r%‘sﬁ’ éﬁ%eételﬁ'o%ézo? g'gélz%l
conpound w t ' : ically acceptable carrier or diluent.
Patent,z—blnsprot:\k e ? R a?'ﬁ?%ﬁ@%&%?%& fol gende Vertragsstaaten: AT, BE,
CH DE, FR GB, IT, L., L N. SE 1. Eine Vergi ndung der Fornel: R5 40 R2
R 45 worin RI Wasserstoff, (G -Cs)Al kyl odery(02-Cs)Al kenyl ist, R2
Wasserstoff, (Cl-Cs)Alkyl oder r§| 0Qen. SO N ST R3 I mdazol yl oder
Pyri(_dyl i st, wovon jedes geeig e en),R ausgewahit aus (C, -GCs
) APKyl 20und ei ner | m no- Schut zgr uppe; ¢7 setf kann, und R4 Wasserstoff,
(C1-Co6) Al kyl, (C2-Cs)Al kenyl oder Hydroxyi(GCi -Cs )al kyl ist, und R5
Wasserstoff, Hydroxy oder Acyloxy ist, ofer R4 und R5 miteinander verbunden
sind, um eine zus~tzliche Bindung zu bilden, und pharnmazeutisch

vertrigli che veih Rk RYundd iewsits wigobepridefinierysingjofef 9ines Prireh daxarsdsr Gefibrung vea i R3
| m dazasl i st ,untieire Verbindungddes Faomeli  Substi t uent (en), ausgewdhlt aus (Cl
-Cs) Al kyl und einer |mno-Schutzgruppe, aufweisen kann. 51 EP O 361 317

Bl [ 1122 [(1111,1111 11 | I -R4
N .
0 ” N 3
2
R D> I S
Rl

35

worin R!, R? und R® jeweils wie oben definiert sind, und R*, (Ci-C¢)Alkyl, (C2-Cs)Alkenyl oder
\/ : Hydroxy(C1 -Cs )alkyl ist, oder ein Salz davon zu ergeben.

4 9. Eine pharmazeutische Zusammensetzung, die eine Verbindung nach Anspruch 1 oder ein pharmazeu-
tisch vertrigliches Salz davon in Verbindung mit einem pharmazeutisch vertréiglichen, im wesentlichen
nichttoxischen Triger oder Exzipienten umfast.

10. Verwendung seiner Verbindung nach Anspruch 1 oder eines pharmazeutisch vertréglichen Salzes davon
45 zur Herstellung eines Medikamentes zur Verwendung als 5-Hydoxytryptamin-Antagonist.

11. Eine Verbindung nach Anspruch 1 oder eines pharmazeutisch vertréglichen Salzes davon zur Verwen-
dung als Medikament.

s0 12. Eine Verbindung nach Anspruch 1 oder eines pharmazeutisch veriréiglichen Salzes davon zur Verwen-
dung als 5-Hydroxytryptamin-Antagonist. -

55
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3. .El ne Verbindung nach Anspruch 2, worin R3 2-(Cl —€Es)=Atkyt=1

Hi m dazol - 1 -yl, 1 Himdazol - CG)a 2-yl,
1 -A(d -0Co)al kyI -5-(d -GCs) IkyI hpohs:l'r%lﬁ-é%ol 4- yI ”m!u#%mm“gﬁ "
H i m dazol - 4-yl, 1-Ar(C, -Cs)alkyl-1 Him dazol - 'yI

2- (Cl - Cs) Pdténtanspriiché fiir fadgentén/ Verthagsstaptd®sol - 4-yl, 1 -Ar(Cl -Cs )al kyl - 2 (G
-Cs )alkyl-1 Himdazol-4-yl, 2-(G -C6 )Alkyl-1 Himdazol-4-yl, 1 -(C
-Cs ) Al ky| 1.1 Eif-VerfahrenSzur Herstelldmzauie; Merlyidung der Formel:

1-(CG-Cr.)A kyl -5-(C -C6) al kyl -1 Hi m dazol -4-yl,

1- Di ( Cl 5C06) al kyl am nosul fonyl -5- (G -C ) al kyl - A'LEEI m dazol - 4-yl ,

1- (G -Cs) Al kyl -1H i m dazol -5-yl oder

1-(C-Cs)Al kyl -4-(d -Cs)-al kyl -1H i m dazol -

nach Anspruch 3, worin R (O’-Ci??AI
oder Di- 10 oder Tl
Tri pheny - (G - Cr)al kyl -5-(C, - Cs) al kyT®
5-(G -GCs) Al kyl -1Hi m dazol -4-yl oder 1-Di'y
(Ci -Cs)al kyl am nosul fonyl -5-(C -C0) -al kyl®R1H-i mi dazol -4-yl ist, und R4
Wasserstoff ist, und RS Wasser- stoff, Hydroxy odor (G -G )A kanoyl oxy i st,

oder RW, Undw’é’r‘?hﬁ‘\‘ivﬁésQ&Hﬁ'% -SSAIRNOE ﬂﬁ(eansq ﬂtﬁﬁsswt%ﬁt(él I Blel? Sl nZU
bi | den. 15 &y miifiBaMgH dAbrsiag istl evon AWUSPEsiH Suﬂéﬂﬁénﬂe bﬁﬁf:u H&
Hi m dazol - 4y oihe? timikidiSchRdgn dﬁﬁlelséﬁf\ﬂmll und 6 NREselskkf (Cﬁbﬂ kyl, Q.- @)lﬂl%nyl oder
Ver bi ndung Nagérod(es 10: Jalkin i&, u i® Wasserstoff, Hydroxy oder Acyloxy ist, oder R* und R® miteinander
8,\9- Di hydr o- Lbtburaibrgind; um bld zu3Etkiidhd Bihdung £ KlachDbdefleids )SaRés tkvoh; das umfast:

ﬁ'ﬂ’do[ 3 2- a] | (1YRéagieier bherofrbindaig delForrxur eaddi ti onssal z I'st. 20 7. Eine
Verb| ndung nach Anspruch 6, die (+)8,9-D hydro-1 O-nethyl-7-[(5-nmethyl-
H i m dazol -4-yl )nethyl]- pyrido[1, 2-a]indol-6(7H)-on oder ihr Hydrochlorid
oder ihr Maleat !st. 8. Ein Verfahren zu~Her st M ung ei ner Verbi ndung der
Formel: 25 so R2 35|worin RI Wasserstoff,
(Cl -C6F¥Al kyl odor (C2-C)Al kenyl |§‘t ff, (C -C6)A kyl oder
- Hal ogen ist, R3 Imdazolyl odor Pyri dyI von j edes geei gnete
Subst i tuent(en), ausgewi hit aus (C -C6)Al kyR™und ei ner | m no- Schut zgr uppe,
|a_,};ﬂ;lwm sen kann, und R4 Wasserstoff, (C -C6)Al kyl, (C2-C6)Al kenyl oder

roxy(QG - CG)a k er.st 0 | oxy ist, oder

R4 und m tew%gn&é’?dslideweqs wie °tée>'/’%tsjf?1n étnsmgi 'W%je"%gqerg?yﬁ’@g getﬂngr Z?[I che Bi ndung
zu bilden, odogugipes Sal zes davon, das unfalt: (1) Reagieren einer
Ver bi ndung der Fornel: 0 45 2 R* XR 50 worin R und R2 jeweils wi e oben

defini ert sindyod¥ids wil JBEK de\ffﬂérpi'sﬂgdépgnéﬂf?éalf Selm en%rﬁmﬁﬁgée’i_’F kn R3 wie
oben defd niert ist, odor einem Sal z davon, um oi ne Verbi hdung der For el :

._4. Eine Verbindung
Rétoff ist, R3 1-Mono-

o ©OE
~ 2L ) B
40 NS
R]'
45 worin R', R? und R® jeweils wie oben definiert sind, oder ein Salz davon zu ergeben, oder

(2) Reagieren einer Verbindung der Formel:

50 /\ /& 22

55 1l

worin R' und R? jeweils wie oben definiert sind, und Y N,N-Di(C;-Cs)alkylaminomethyl ist, und Z

57



EP 0 361 317 B1 [111111121 11 11l HR 11 | in
R, R2 und R3 jeweils w e oben defl:_ivli,rﬂgat3 §|é)|d oder 1“‘WIlml““cul‘lum[
ergeben, oder (2) Reagieren el ner Ver m&ung der Fornel* t&5 t

p2 -Y 20 worin R1L und R2 jeweils wi e oben definiert sind, und Y
N, N-Di (Cl - C6 wabdeystomiio, basred i Iz verdint sindlleh KelASSRAIbhdenf rhit bisdr verB&Ung Yorlthhet
vereint sind, um Methylen zu bilden, mt einer Verbindung der Fornel: 25 EN
o>N 30 worin R6 Wasserstoff oder (Cl -Cs )Al kyl ist, oder einem Sal z davon,

um ei ne Verbindung der Fornel: 35 R2 - N~gf0 45 worin R, R2 und Rrt
jewei |l s Wi e oben definiert sind, oder ei z davon zu ergeben, oder (3)
Unterwerfen einer Verbindung der Forrrel 50 N

O RB R RS R_ 53 HERZF M s worin R1, R2, R4 und
Rs jeweils wi e oben definiert sind, R7a el ne | m no- Schut zgruppe ist, und R8
und RO jeweils Wasserstoff oder (G -Cs)Al i st, oder eines Sal zes davon,
der Enterr nun g’f"e%l&"i‘sﬁ?'iﬁ%‘?de'(ﬁ‘l ﬁﬁ“@ﬂﬁ&f’%ﬁﬂﬂb@a& EﬁYP'bP’ﬁé'"?/gP'BF“FMEHQ’ Faenel:

Formel: 5 15 worin RI, R2, R4, Rs, Rs und RO jeweils wi e oben definiert
sind, odor ein Salz davon zu ergeben, oder (4) Untergnerfen einer Verbindung

der Formmel: 20 0 Q2 RER3 25 worin R, R2 und
Rs jewgjls wi e oben defineert sind, odor eiffes Sabzhs davon der
Acyl i erungsreak- 30 (ion, um _d'elr For el :
P.z NS
[
S 5 1

worin R, R? und R® jeweils wie oben definiert sind, oder ein Salz davon zu ergeben, oder
(3) Unterwerfen einer Verbindung der Formel:
25

30

35

worin R', R?, R* und R® jeweils wie oben dsfiniert sind, R7, eine Imino-Schutzgruppe ist, und R® und
\/ R® jeweils Wasserstoff oder (C1-Cs)Alkyl ist, oder eines Salzes davon, der Entfernungsreaktion der
et Imino-Schutzgruppe, um eine Verbindung der Formel:
40

45

50

worin R', R?, R*, R5, R® und R? jeweils wie oben definiert sind, oder ein Salz davon zu ergeben,
oder

55
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O, aa35 122 _

40~~~ / EP 0 361 317 B
und R3 jeweils wi e oben definiert sin und Rba Acyl !g! Salz
davon zu ergeben, odor (5) Untermerfen ei ner Verbind den mrnel #45 ;5 2

r3 SD 55 wori n4Rinterd’fen bider Wartiniing dprefammdl:s Wi e oben definiert sind, oder

ei nes Sal zes davon der Elim ni zrungs- reakeion von Hen, um ei ne Verbi ndung
der Formel: 54 C L5

R170 worin RI, R2 und R3 jeweils w e
Sal z dagon zu ergeben, oder (6) Untepwerfeng
5 pP 15 2 1
P. 3 20 worin R, R2 und %L j
Wasserstoff ist, und R5b Hydr oxy oder 25

hdefiniert sind, odor ein

egblndung der Formol: 4
1 P2.

ben deflnlert sind, und R4b

Acyl oxy ist, odor R4b und

R5b m t oi nander verbunden sind, um eine zg&ftzliche Bi ndung zu bil den, oder
ei nes S¥l zes davon der Reduktlon um ei ne Verbi ndung der Fornol: 0 30 R2

3 R1 worin R', d R wéé dﬁf\;,gi?n Zdl%?nie Ft U(Q:gr Bias éa?%&ak&n M & ﬁg reak-

definiert sindg, QP éﬂ&kyg eagl eren ner

Ver bi ndung der For no
15

N o
26
worin R', R?2 und R3 jeweils wie oben definiert sind, und R°, Acyloxy ist, oder ein Salz davon zu
ergeben, oder
{5) Unterwerfen einer Verbindung der formel:
W
30
35
40 worin R', R?, R® und R5, jeweils wie oben definiert sind, oder eines Salzes davon der Eliminierungs-
reaktion von H-R®,, um eine Verbindung der Forme!:
Q
® .7 N 3
20 | E
N 5
1
R
50

worin R', R? und R? jeweils wie oben definiert sind, oder ein Salz davon zu ergeben, oder

55
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U
50 worin R1, R2, R4, R5, R8 und RO jeweils w e oben deflniert si I oder
ei nes Sal zes davon, nmit einer Vegpigydy ge¢r For nol mm :;“ 7b
(G -Cs)Al kyl ist, und X ein Siureregg ?g¥, odor einu l .+ Um ei ne
Ver bi ndung der Fornol: 55 t EP 0361 317 Bl |il 111911 Din| 01 R 2~ a
R~~9 10 wor i ) GiiterwdiBn eibk,VelBindung dbr, Foldb:und RO jeweil s wi e oben definiert
sind, oder ein Salz davon zu ergeben, oder (8) Unterwerfen einer Verbindung

der Fornel: 15 0 20 2 N
worin R, R2 und R3 jeweils w e oben definiep%g%ind, oder eines Sal zes
davon®der Ei nfuhrung von 148, 25 umPeig Ver bi ndung der Fornel: 3023

\

R~~ 35 worin RI, R und R3 jeweils w e obe
(C1-GCs) Al kyl, (C2-Cs)Al kenyl oder &ytse
davon zu ergeben. 40 9. Eine Fh : S
Ver bi ndung nach Anspruch 1 oder ei nNgharfrazéu- tisch vertr~gliches Sal z
davon™ n Ver bi ndung mt ei nem pharmazeutifsch vertr~glichen, imwesentlichen
ni chttoxi schen Trager odor Exzipienten gmfaSt. 10. Verwendung einer

Ver bi ndung nach Anspruch 1 oder eines pharmazeutisch vertr~glichen Sal zes

davon 45 wérid TR, HRTuRd B JoWEiE wh d28 adrhidit SRATRRG RS Wadberl i el YBInfrcky oder
5- Hydaxyt 1y PAG o st \Bder RO \ind 1RE,, rhileinahdeh Sortbd) dHAUGH ohé eltaidhd BiHaURg 2u BIEH,

ei nes phar negdakbihes SBiz86Qaldn a8l Reali@ith, BdlehE VedANAG dérForméer Wen- dung al s
Medi kament. 50 12. Ei ne Verbi ndung nach Anspruch 1 oder eines

pharmazeuti sch vertraglichen Sal zes davon zur Verwen- dung als

(nigrt sind, und R4.
FAl kyl ist, oder ein Salz
Zusanmenset zung, die el ne

SQEydroxytryptanin-Antagonist. 55 56 0
> 20 : [
2 = b 3
— R
PR l Z e
1
25 R

worin R, R2 und R3, jeweils wie oben definiert sind, oder ein Salz davon zu ergeben, oder
(7) Reagieren einer Verbindung der Formel:

30
35
-/

40
worin R, R2, R*, R®, R® und R® jeweils wie oben definiert sind, oder eines Salzes davon, mit siner
Verbindung der Formel:

45 R7pX
worin R7,, (C1-Cs)Alkyl ist, und X ein S3urerest ist, oder einem Salz davon, um sine Verbindung der
Formel:

50

55
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EP O 361 317B1 Bpilj 1BIII 11 111! 11 110 Patentansgw
Vertragsstaat: ES 1. Ein Verfahro 46 el l ung e|

Formel: 5 Ep 1%5% Qi”u// 5 R2
R 15 worin Rl Wasserstoff, (CL-Cs)Al kyl odor (02 Cs)AI kény ,/I

Wasserstoff, (C -C6)Al kyl odor Hal ogen ist, R3 Im dazolyl oder Pyri dy I st
wovon j edes geei gnete Substituent(en), ausge,yvgﬁlt aus (C1-C )Al kyl und

ei nor | m no-Schut zgruppe, aufwei sen kann, 0uﬁd RVV—&/\asserst of f,

(C1-C6) Al kyl, (C2-Cs.)Al kenyl oder Hydroxyy Cs)pl kyl ist, und Rs
Wasser st of f, Hydroxy oder Acy oxy | g RS mte| nander verbunden
sind, umeine zus~tzliche Bip @ : nes Sal zes davon, das
unfaBt: 20 (1) Reagi eren elner “Yyerl Formel: 0 25

-. 30 worin RI und R2 jeweils wig oben dflnlé‘t.lsmd, mt einer
Ver bi ndung der Fornel: OHC - R3 worin wi e &en defifitort ist, odor einem
Sal z dd?/on um el ne Ver bi ndung der Formel: 35 0 CE 40 '
~~~~~~~~~ 40, . . o~ 45 WO
R, R2 und R3‘”f } |¥ i & oBen 8?4 %’ dppilss VIR PPor, defipiert sipd. gy, Sig K7 rasar <
erggbon oder e@ Kgr%egle% pvr%rﬁdr%deyp&gandung der For mel : 50F -

I ~~~~~~~~~~~

PJ worin Rl und R2 jeweils wi e oben definlert S|nd und Y

N, N-Di (G -Cg)al kyl am nonmet hyl ist, und Z 57 g EP

| 361 317 Bl | LIrr1L 0o11i11111 |1
A vereint sind, um Methylen zu bi ) _Bi ndung der Fornel: 6 5
19~ 2 worin R6 Wasserstoff ol i st, odor einem Sal z
davon, um ei ne Verbi ndung der Fornel ;™ R0~~~>~~~ 16~ ~~~~~~~~m e~ S
20 B Rl worin Rl, R2 und R6
jeweils wi e oben definiert sind, oder ein Sal z davon zu ergeben, odor

rin

serstoff ist, odor Y und

25 worin R', R? und R?3 jeweils wie oben definiert sind, oder eines Salzes davon der Einflhrung von R*,,
um eine Verbindung der Formel:

— R4
30 a
g2 £ ¥ 3
S
35 Rl
\_~ worin R!, R?2 und R® jeweils wie oben definiert sind, und R*, (C1-Cs)Alkyl, (C2-Cs)Alkenyl oder

= Hydroxy(C1-Cg)alkyl ist, oder ein Salz davon zu ergeben.

2. Ein Verfahren nach Anspruch 1, worin R® Imidazol ist, das einen bis drei Substituent{en), ausgewi#hit
aus (C4~Cg)Alkyl und einer Imino-Schutzgruppe, aufweisen kann.

8. Ein Verfahren nach Anspruch 2, worin R® 2-(C-Cg)-Alkyl-1H-imidazol-1-yl, 1H-Imidazol-2-yl, 1-Ar(C1-~
45 Ce)alkyl-1H-imidazol-2-yl, 1-Ar(C1-Cs)alkyl-5-{C1-Cs )alkyl-1H-imidazol-4-yl, 5-(C1-Cgs)Alkyl-1H-imidazol-
4-yl, 1-Ar(C-Cg )alkyl-1H-imidazol-4-yl, 1H-Imidazol-4-yl, 2-(C1-Cs)Alkyl-5~(C1~Cg )alkyl-1H-imidazol-4-yl,
1-Ar{(C1-Cg )alkyl-2-(C1 -Cs )alkyl-1H-imidazol-4-yl, 2-(C1-Cg)Alkyl-1H-imidazol-4~yl, 1-(C-Ce)Alkyi-1H-imi-
dazol-4-yl, 1-(Cy-Cs)Alkyl-5-(C1-Cs )alkyl-1H-imidazol-4-yl, 1-Di(C1-Cs)alkylaminosulfonyl-5-(C1-Cs )alkyl-
1H-imidazol-4-y), 1-(C:1-Cs)Alkyl- 1H-|m|dazol-5-yl oder 1-(C1-Cg)Alkyl-4-(C; -Cg)-alkyl-1H-imidazol-5-yi

50 ist. .

4. Ein Verfahren nach Anspruch 3, worin R' (C1-Cg)Alkyl ist, R2 Wasserstoff ist, R® 1-Mono- oder Di- oder

Triphenyl-(C1 -Cs )alkyl-5-(C1 -Cs Yalkyl-1H-imidazol-4-yl, 5-(C-Cs)Alkyl-1H-imidazol-4-yl oder 1-Di(C-

Cs Jalkylaminosulfonyl-5-(C1~Cs )-alkyl-1H-imidazol-4-yl ist, und R* Wasserstoff ist, und R> Wasserstoff,

65 Hydroxy oder (C1-Cs)Alkanoyloxy ist, oder R* und R® miteinander verbunden sind, um eine zus#tzliche
Bindung zu bilden. :

61



(3) Unterwerfen einer Verbindung der Fornel: 25 8 30 i RL,
R2, R4 'und R5 jeweils wie oben dep ig¥es a7 Bit nd R?a e Im ilm lmruppe
ist, und R8 und R9 jeweils Wasserstoff oder yl'cist, ®odér ®ines
Sal zes davon, der Enffernungsreaktion der m r| no Schutzgr uppe, um einé

Ver bi ndusag EdleVertaloenmeich Adsprucis 4~worin -R2-5+(6Gr-B; 1 REyl-1810midazok4-yt-ist ubtl RS0 Riojowslis Rl |
R2, R4, R5WaRmrstoff@dinRO j eweils wi e obon definiert sind, odor ein Salz davon
zu ergeben, odor 55 58 EP 0 381 317Bl1 BI N | I
111 * (& En Verfajiren ngchr A af& chUn eerrHaestetieng ver $8-Dinydse-H-metoyhd-L(Breethig Hriidazoli®

R worisn R yhmeghwheyridefd 2radisdet6(21)wan edep lyen Siueaddfieagsalzes. nd, odor ei nes Sal zes
davon der Acylierungsreak- t|on urn el ne Verb| ndun der For nel

R " %% S Varaeryiech Aspygh Brrkeriping o G435 DRSHY Loyt GO T
sind, und E@""VR'&?}F‘G‘RXI‘“P%%‘al"lﬂ'a'eﬁﬁ“é?'h°"3%1'f"fsH o pdgr e MreaSdor ( 5)

U Ver RR 50 R, R d R3
jg\t/vgir\ngréﬂ nt%'lﬁg °'('fe@rpr?'qg|p€nr9‘ﬁ§§ags$ nﬂé‘l nso Sal z \Ag;i/(r)nn der unzuoder

() kont £V @ Vortfihen zut Wordiiung aleF Vi ditFoed BgmbiP” Ml - 30~==~=~==~ 45

15

worin R! Wasserstoff, (C1-Cs)Alkyl oder (C2-Cs)Alkenyl ist, R? Wasserstoff, {C1-Cs)Alkyl oder Halogen
25 ist, R® Imidazolyl oder Pyridyl ist, wovon jedes geeignete Substituent(en), ausgewshlt aus (Cy-Cs)Alkyl
und einer Imino-Schutzgruppe, aufweisen kann, und R* Wasserstoff, (C1-Cs)Alkyl, (C2-Cs)Alkenyl oder
Hydroxy(C1-Cs)alky! ist, und RS Wasserstoff, Hydroxy oder Acyloxy ist, oder R* und R® miteinander
verbunden sind, um eine zusitzliche Bindung zu bilden, oder eines Salzes davon, das umfaBt:

n\_/ (1) Reagiersn einer Verbindung der Formel:
30
i
2 1~ N
R U
35 1
R

worin R' und R? jewsils wie oben definiert sind, mit einer Verbindung der Formel:
40
OHC - R®

worin R® wie oben definjert ist, oder einem Salz davon, um eine Verbindung der Formel:

worin R', R2 und R?® jeweils wie oben definiert sind, oder ein Salz davon zu ergeben, oder
55

82



worin R, R2 und R3 jeweils wie oben definiert si nﬂ m davon zu
ergeben odor 55 59 (6) Unter Ver bi “ P5 b6 |
P. -~~~ . 10 worin R, R2 und\l\%iltjﬁgewieelb é3/\/| e ob ||n| evt ssind, und
Rdb Wasserstoff ist, und R~-b Hydroxy oder 15 Acyl oxy i st, oder R4b
und R5b mitei qamhegierueéilwndaindmb aéh Forisl:ei ne zusdt zl i che Bi ndung zu bil den,
oder eines Sal zes davon der Reduktion, um ei ne Verbi ndung der Fornel: 0 20
| 25 P worin Rl, R2 und R3,
jeweils wi e oben definiert sind, oder ein Salz da/oﬁ zu ergebon, odor (7)
Reagi er &én ei ner Verbi ndung der Farael ~~~~P. 356

R 2E 40 worin R, R2, R4, R5, R8 \j i e oben definiert sind,
oder eines Sal zes davon, mt einer Ver Formel : 45 R7bX
worin R7b (Cl -GCs)Al kyl ist, und X ein Saurlgrest ist, odor elnem Salz
davon um ei ne Ver bi ndung der Fornmel : 50 5%™60 EP 0 361 317 B1 *
~~~~~~~~~ 4 p 10 worin RL, 2,. A4, R5, R7b, R8 und RO jeweils w e oben

def iniert si “Clnonf?%‘ und hB w%glls%méj 30eR Yeffnibrt sind, und Y N,N-Di(C4-Cs )alkylaminomethyl ist, und Z
Wasserstoff ist, oder Y und Z versint sind, um Methylen zu bilden, mit einer Verbindung der Formei:

16 €
i |
EN ~ 2N

worin RS Wasserstoff oder (C1-Cs)Alkyl ist, oder einem Salz davon, um eine Verbindung der Formel:

6
25 F.
|
|
N
N
30
worin R!, R2 und R¢ jewsils wie oben definiert sind, oder sin Salz davon 2u ergeben, oder
85 {3) Unterwerfen einer Verbindung der Formel:
40
45

worin R, R2, R* und R® jeweils wie oben definiert sind, R7, sine Imino-Schutzgrupps ist, und R8 und
R® jeweils Wasserstoff oder (C1-Cs)Alky! ist, oder sines Salzes davon, der Entfernungsreaktion der
Imino-Schutzgruppe, um eine Verbindung der Formel:

50 .
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ergeben, oder (8) Unterwerfen el ner Verbindung der Fornel : 15 0 20

p2 ' rin R, W"ﬂ um

oben definiert sind, oder eines églozsess.l sdlgvﬂgﬁ der Ein ﬂ ﬂm, mu

el ne Verbi ndung der Fornel: 30 R N 35 wori A ,

jeweils wie oben definiert sind, und M. (d-Cg Al kyl, (C2- Cr)AI kenyl oder
Hydroxy(CG -Cal kyl ist, oder ein Salz davon ergeben 40 2. Ein

Ver fahren nach Anspruch 1, worin R3 |Im daz®l ki st as- einen bis drei
Substituent(en), ausgewAhlt aus (CL_-Cs)Al nd |e| ner | m no- Schut zgr uppe,
aufweisen kann. 3. En Verfahrgh negc ruch 2N{+67ii n R3
2-(C1-Cr.)-Alkyl - 1I—|—in1dazo| - T ke Im‘daz I-ZNX\IN-;I Ar(G - 45

Co6) al kyl -1 Hi m dazol - 2-yl,
1-Ar (d -Cs)al kyl - 5(CI-Cs)aIkyI 1H i m
5- (G -Cs) Al kyl -1Hi mi dazol'- 4-yl, 1- Ar(E:I -Cr.)alkyl-1 Himdazol-4-yl, 1
H | ni d4zol - 4-yl, 2-(C, -Cr)A kyl-5-(C -Cs.)alkyl-1 Himdazol-4-yl, 1

;-I- Alr l(’nodaZ(c):iS) aLN%XrJ R'2 R£ qcinﬁg) ﬁé Ey #ew%ﬂs:iié Qgeqadé‘%eétl :II‘%'_ gﬂe?éiﬁ_g?ladgcn )zﬁa‘le&XAeh,l
-0r) Al kyl - 5- nﬁﬁaﬁanaém%wer&mdahérawms\l -4-yl, 1-Di (G .
- Cr) al,kyl am nosul fonyl - 5- )al kyl - 1 H-|mdazol-4-yl, 1- (G

-C6) Al kyl -1 H i m dazol - 5- yI odor 1-(C, -Cs)Alkyl-4-(Cl -Cr)-alkyl-I

H i m dazol -5-yl 50 ist. 4. Ein Verfahre R Anspruch 3, worin R (C,
-C6) Al kyl ist, R2 Wasserstoff ist, Di - oder

Thi phenyl - (G - Cr) al kyl - 5- (Gi - *43yl, 5-(C

- CsY Alkyl - | Hi i dazol -4-yl ode

C6) al kyl am nosul f onyl - 5- (C, -Cs)-al KyT™- -4-yl ist, und R4
Wasserstoff ist, und R5 Wasserstoff, -55'1  Hydroxy oder (G

- C6) Al kanoyl oxy ist, oder R4 und R5 mtanander ver bunden si nd, um ei ne
zuset zl i che Bi ndung zu bil den. EP 0 361 317 Bl * t s 5. Ein
Ver f al#f en nadRinaR's gr R Jowally) Y’IeerﬂBd‘?ﬁ"'?"ti'l‘@?e'Rl“R?/ Palzepdavep G&'ZQ?IV '-921‘“9%’3"‘?‘ St

und R4 und REC) uEInp Yerpiadusa perfgimelsi nd. . Ein Verfahren nach Anspruch 5,

zur Herstellung von 8,9-Di hydro-1 O-nethyl-7-[(5-nethyl-1 Himdazol-4- 5
yl)met hyl ] - pyrido[ 1, 2-a]indol -6(7H)-on oder ihr@% Saur eaddi ti onssal zes. 7.
Bn Verfahren nach Anspruch 6, zur Herstel lgng Wn (+

)8, 9- BY hydr o- 10- net hyl - 7-[ ( 5- net hyl - 1H- i mi dj-
zol - 4-yl ) met hyl | pyni do[ 1, 2- a] i ndol ] r fﬁes Hydr ochl ori d odor

i hres Mal eates. 70 Patent ansprtﬂ-c f)l genden Vertragsstaat: GR 1. Ein

Q
agol - 4- S,

Verfahren zur Herstellung einer Ver r Fornel:
35 Rl
L worin R!, R?2 und R3 jeweils wie oben dofiniert sind, und R5, Acyloxy ist, oder ein Salz davon zu
sl ergeben, ader
40 (58) Unterwerfen einer Verbindung der formel:
=5
% I
45
R ~. P F.
1
R

50

worin R', R?, R® und R®, jeweils wie oben definiert sind, oder eines Salzes davon der Eliminierungs-
reaktion von H-R%,, um eine Verbindung der Formel:

55

64



20, R1 worin R1 Wasserstoff, (G -C.)A kyl oder (C2- Cs Alken | ist,

Wasserstoff, (C-C G A kyl odor Hegwgesssfrer | et, I" ME
Pyridyl ist, wovon jedes geeignete Substituent(en), C5
) AMKyl und el ner I nino- Schut zgruppe, aufwei sen kann sser stoff,

(G -Cs)Al kyl, (C2-Cs)A kenyl oder Hydroxy(C ©C6 ) al kyI |st, und Rs
Wasserstof f, Hydroxy odor Acyloxy |et, odor: R5 mitei nander verbunden
sind, um eine zus~tzliche Bindung z r énes Sal zes davon, das
unfalt: (1) Reagi eren ehner Verbi |: 30 0 35 R1 worin Rl und
R2 jewefls wie oben definiert sind, mY eifner Verbi ndung der Formel: 40 OHC
- R3 worin R3 wie oben definiert ist, oder lei nem Sal z davon, um ei ne

Ver bi ndung der Fornel: 45 O OHP.- R P.3 50 worin RI,

R2 und R3 jeV\BI|S n def i.ni ert ., oger eé Sal z davon u er geben,
worin U jewel f r al

oder 55,82 _ @Unte,ﬁ, V§ gung Popdaie gfgﬁ 28 s Sl P AR Ear el - 10

ef|n| %rt sind, und Y

N, ND (C,-Cr)al kyI am norrethyl ist, und Z Wasser st of f ist, oder Y und Z
vereint sind, urn Methylen zu bil den mt el nePr r bi ndung der Fornel: 15
6 EN -L N 20 worin R6 Wasserstoff oder (a - | ist, oder einem Sal z
davon, 4m ei ne Verbi ndung der Fornel: 25

p6N30vvorinR',R2undR61eweI % sind, oder ein Salz
davon zu ergeben, oder 35 l{é‘)—ﬁnler el ner Ver b| ndung der
Fornel: O R4R

o

S 20 1

worin R', R2 und R® jeweils wie oben definiert sind, und R*, Wasserstoff ist, und RS, Hydroxy oder
Acyloxy ist, oder R*;, und R°, miteinander verbunden sind, um sine zusitzliche Bindung zu bilden,
25 oder eines Salzes davon der Reduktion, um eine Verbindung der Formel:

30

35
worin R, R? und R3, jewsils wie oben definiert sind, oder ein Salz davon zu ergeben, oder
(7) Reagieren einer Verbindung der Formel:

[

40

45

50 worin R', R2, R, R5, R® und R? jeweils wie oben definiert sind, oder eines Salzes davon, mit einer
Verbindung der Formel:
R7 X

55 worin R7;, (C4-Cs)Alkyl ist, und X ein SHurerest ist, oder einem Salz davon, um eine Verbindung der
Formel:



40, R RR 45 worin R1, R2, R4 und RS jewei

definiéert sind, R7a elnelmnoS t Iy i st n Is
Wasser st of f oder (G -GCs)A kyl E?%a%g Wgﬁnes Salzm W mnﬁ
ndung

Enf f enungsr eakti on der | m no- Schut zgr uppe, um ei ne Ver I§i r mel :

50 55 63 EP 0 361 317 B1 _ L"gg~gN S O R4

S B~~~ e e e fi Hi-' ] "3 [
fi P. 5 0 wfinR, R, R4, R5 R8 und

RO jeweils wie oben definiert si

n SaIF davon zu ergeben oder
(4) Usterwerfen einer Verbiﬁal

l SF 2
vme oben definiert sind,

Rp 20 P. 25 worin R, | ew

oder eines Salzes davon der Acylierung tg/ﬁp/ um ei ne Ver bi ndung der
Fornmel: 5 2 30 worin Rl1, R2 und R3 Je' oben\d.e'flnl ert sind, und R5s
Acyl 0X I st, oder ein Sal z davon zu ef'geben, *oder 40 & (5) Unterwerfen
ei ner "Wer bi ndung der forrrel O 45 t - E2 50

- worin R1, R2 ] € efini.ert. | er el nes
Sal zes davon gi Ii:jdﬁérm hl er uh’gs “’}"zﬁk{"‘"%'ﬁvv ﬁg‘ﬂ- '%'?'{ B o g?%.dﬁ‘ﬁ’“nzﬁ der
Formel : 55

15

(8) Unterwertfen einer Verbindung der Formel:

- 20
worin R', R2 und R® jewsils wie oben definiert sind, oder eines Salzes davon der Einflthrung von R*,,
25 um eine Verbindung der Formel:
%
30
35
_ worin R', R2 und R® jeweils wie oben definiert sind, und R*, (C1-Cg)Alkyl, (C2-C¢)Alkenyl oder
\_ Hydroxy(C1-Ce )alkyl ist, oder ein Salz davon zu ergeben.

40 2. Fin Verfahren nach Anspruch 1, worin R® Imidazol ist, das einen bis drei Substituent(en), ausgew&hit
aus (G1-Cs )Alkyl und einer Imino-Schutzgruppe, aufweisen kann.

3. Ein Verfahren nach Anspruch 2, worin R® 2-(C;-Cg)Alkyl-1H-imidazol-1-yl, 1H-Imidazol-2-yl, 1-Ar(C-
Cs)alkyl-1H-imidazol-2-yl, 1-Ar(C1-Cs)alkyl-5-(C1-Cs)alkyl-1H-imidazol-4-yl, 5-(Ci-Cs)Alkyl-1H-imidazol-
45 4-yl, 1-Ar(C;-Cg)alkyl-1H-imidazol-4-yl, 1H-Imidazol-4-yl, 2-(C1-Cs)Alkyl-5-(C1-Cs )alkyl-1H-imidazol-4~yl,
1-Ar(C1-Cs Jalkyl-2-(C1 -Cs )alkyl-1H-imidazol-4-yl, 2-(C:~Cs)Alkyl-1H-imidazol-4-yl, 1-(C1-C¢ )Alkyl-1H-imi-
dazol-4-yl, 1-(C1-Cg)Alkyl-5-{Cs-Cs )alkyl-1H-imidazol-4-yl, 1-Di(C,-Cs)atkylaminosulfonyl-5-(Cs-Cs alkyl-
1H-imidazol-4-yl, 1-(C1-Cs)Alkyl-1H-imidazol-5-yl oder 1-(C1-Cg)Alkyl-4-{Ci-Cs)alkyl-1H-imidazol-5-yl
ist.
50
4. Ein Verfahren nach Anspruch 3, worin R (C1-Cg)Alkyl ist, R? Wasserstoff ist, R® 1-Mono-~ oder Di- oder
Triphenyl(C1 -Cs )alkyl-5-(C1 -Cs )alkyl-1H-imidazol-4-yl, 5-(C1~-C¢)Alkyl-1H-imidazol-4-yl oder 1-Di{C1-Cs)-
alkylaminosulfonyl-5-(C1-Cs )alkyl-1H-imidazol-4-yl ist, und R* Wasserstoff ist, und R® Wasserstoff,
Hydroxy oder (C1-Cg)Alkanoyloxy ist, oder R* und R® miteinander verbunden sind, um eine zusitzliche
§5 Bindung zu bilden. .

5. Ein Verfahren nach Anspruch 4, worin R® 5-(Cy-Cs)-Alkyl-1H-imidazol-4-yl ist und R* und R® jeweils
Wasserstoff sind.
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64 EP O 361 317 Bl worin Rt, R2 und R3 jeweils il gt Sind,
odor ein Salz davon zu ergeben, ogpgdd 3171 (6) nmm& nﬁml Hm '
Ver bi ndung der Fornmel: 15 ~ ~ ~~ ~  ~ ~ ~ ~ ~~ ~~H~~5~~»[ WOl N
R, R2 und R3 jeweils wi e oben definiert sind, oder e W Sasz davon zu

i rgeb Hn, 6.oddn Véfahren nach Aogpeeh 82uf Bdrstellung von 8,9-Dihydro-10-chalthy i 7l (Seretieyi- THeimidazol-4-
Ver bi ndung ddmetRy}-pyrdio[1,34lindol-6(7H)-on oder ihres S&ureadditionssalzes. R2 15 worin R,

R2 und R3a jeweils wi e oben definiert sind, undeei Salz WAssrsofn zun
er gebeHn, 7x Firj¥erfalgn nach Anspruch 6, zur Herstellung von (+)8,8-Dihydro-10-methyl-7-[(5-methyl-1H-imida-

R5- RL S zol-4-yl)methylispyrido[1 2-a]mdqh§(7]—lhon|:qder qqgs H)fquchhpqg odegrihresigleatys. y eweils we

oben defi g} ert ,sierrJng de?d‘;ar ei nes Sal zes davon | ner Verbqllen(géj{glici;%"1u%gf’r
Formel: R

i st, odor e%@ﬂg (dyrely g\'}?ﬁ‘ QE;GM e" V°’ ﬂ‘l opigte

| 11' | 5 einem p armazeu iSC vértr chen ger oaer er~~~~g_snmt 16616 ?rfnﬁze#asch r_@trﬁg 4
R5, R78° RI Chﬁdorwe?%cvhvte\mf W e oben definiert sind, oder ein Salz davon zu
er geben, Jggnterwerfen ei ner Verbi ndung der Fornel: 15 0 2

| ~N 20 V"Ohh\ﬂan catl § Brals QOftrdctantd &h&hﬁ” AYSE, BHEBE, FR! dif] im, RS, MBI 6125

Sal zes davon der Ei n rung von R4, um ei ne Ver b ndung der

For mel 45 3. 3% |dg|ﬁgﬁmu|32_ und R3 | ewei I S W e oben definiert sind, und R4,
(C1-C6) Al kyl, (C2-CG Al kenyl oder Hydroxy(Cl -Cs )al kyl ist, oder ein Salz
davon zu ergeben. 0 R'ERS

L . i
\\’V" 20 N ‘ /|\ R?
Z

Rx

25

dans laquelle
R’ est un hydrogéne, un (C1-Cs)alkyle ou un (Cz2-Cs)alcényle,
R2 est un hydrogane, un (C1-Cs)alkyle ou un halogéne,

30 R3 est un imidazolyle ou un pyridyle, chacun des deux pouvant avoir un ou plusieurs substituants
appropriés choisis parmi les (C1-Cs)alkyles et le groupe imino-protecteur et R* est un hydrogéne, un
{C1-Cs)alkyle, un (C2-Cs)alcényle ou un hydroxy(Ci-Cs)alkyle et R® est un hydrogéne, un hydroxy ou
un acyloxy, ou

R* et R sont liés ensemble pour former une liaison additionnelie,

35 ainsi que les sels de celui-ci acceptables sur le plan pharmaceutique.

2. Composé de la revendication 1, dans lequel
\y R3 est un imidazolyle qui peut avoir un & trois substituants choisis parmi les groupss (C1-Cg)alkyles et
) le groupe imino-protecteur.

3. Composé de la revendication 2, dans lequel

R3 est un 2-(C1-Gg )alkyl-1H-imidazol-1-yle, un 1H-imidazol-2-yle, un 1-ar(C1-Cs )alkyl-1H-imidazol-2-yle,

un 1-ar(Cy-Cs )alkyl-5-(C1-Cs )alkyl-1H-imidazol-4-yle, un 5~(C;-Cs)alkyl-1H-imidazol-4-yle, un 1-ar(C-

Cs)alkyl-1H-imidazol-4-yle, un 1H-imidazol-4-yle, un 2-(C1-Cs)alkyl-5-(C1 -Cs)alkyl-1H-imidazol-4-yle, un
45 1-ar(C1-GCs Jalkyl-2-(C1-Cs Jalkyl-1H-imidazol-4-yle, un 2-(C1-Ce)-alkyl-1H-imidazol-4-yl, un 1-(C1-Ce)alkyl-

1H-imidazol-4-yle, un 1-(C,-Cs)alkyl-5-(C1-Cs )-alkyl-1H-imidazol-4-yle, un di{C1-Cs) alkylaminosulfonyl-

5-(C1-Cs )alkyl-1H-imidazol-4-yle, un 1-(C1-Cs)alkyl-1H-imidazol-5-yle, ou un 1-(C1-C¢)alkyl-4-(C1-Ce)-

alkyl-1H-imidazol-5-yle.

50 4. Composé de la revendication 3, dans lequel
R! est un (C1-GCs)alkyle,
R2 est un hydrogéne,
R? est un 1-mono-, un di- ou un triphényi(C:-Cs)alkyl-5-(C1 -Cs )alkyl-1H-imidazol-4-yle, un 5-(C1-Cg)-
alkyl-1H-imidazol-4-yle ou un 1-di(C1-Cs )alkylaminosuifonyl-5-(C1 -Cs )alkyl-1H-imidazol-4-yle et
56 R* est un hydrogéne et R® est un hydrogéne, un hydroxy ou un {C1-Cs)alcanoyloxy ou
R* ot R® sont liés ensemble pour former une liaison additionnelle.
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40, 2. Ein Verfahren nach Anspruch 1, worin R3 Im'd en bi s
drel Substituent(en), ausgewAhl tEp@sgsq @7 B¢6) Al kyl ﬂm m&m

| mi no- Schut zgr uppe, aufwei sen kann. 3. Ein Verfahr 2, worin
R3 2-(d -C6) Al kyl -1 Hi mdazol -1-yl, 1Himdazol-2-yl, 1-Ar(C :

CG) al kyl 5.1 Eoinpasél de talrevBndjdation ¥, dang Bhuel Cs) al kyl - 5- (Ci

- C6) al kyl - BHestum B ol lalkylyiHiimiBazpiyle @€6) Al kyl -1 H-i mi dazol - 45 4-yl, 1 -Ar(Cl
-C6 ) al kyI Riewslwwmmumhvywogeng H-| m dazol - 4-yi, 2-(C, Cs )AI kyl -5-(C -C6

)al kyl - 1H-|mdazol -yl, 1 -Ar( - Kk yl -1
i m dazbl Sappess go Iacpvoldspti. Ry ostie Pi?'idﬁi"ﬂ%t}%'r'é‘hﬂ%‘l(5""fmy'(‘ R
Hinmi- daz®¥ dﬂﬁﬁal'“df"s(-’("@"e °CB') ' f'gqditign g gelui-gigver 4 peife: | H-| m dazol -4-yi, 1

-b(Cc-g Jal iﬁé’s%a nosuld qug Ja e diVtro-10-etni 1795 Rty b iimidazoi-d-yl)-
i Egl %) ﬁ;% yiey 5’@%@% (K ? :LT°PI—° ?H"ﬁ’éf "%"VF'eTt%t 50 4. Ein Verfahren

nach Knspr St, R2 Wasserstoff ist, R3 1-Mono-
oder Di -‘poggbrgéd?‘ \S’EEF@P%‘"‘ S%%’P%‘% kyﬁy@lé( ‘Cl -Cér)al kyl-1 Himnmdazol-4-yl,
5-(C, -C6)Al kyl -1 H-imdazol-4-yl odor 1 -Di (G -C6)-
al kyl am nosul fonyl -5- (Gi - C6) al kyl - 1H i m da@olR4Ry! ist, und R4 Wasserstoff
ist, wnd RS Wasserstoff, Hydroxy oder (A i|cs Allkanoyl oxy ist, oder R4 und
R5 niteinander verbunden si nd, &% AHS AT l€5 Bi ndung zu
bilden. 5. Ein Verfahren na n R3 (G -Co6)-Alkyl - -
Him dazol -4-yi ist und R4 und erstoff sind. 66 EP 0 361
37 B1 LTt g 1l 1 * C L M S 6. En
Vertabwren nach Anspruch 5, zur Herstegkung von
8, 9- D hydro-10-nethyl -7-[(5-nmethyl -1 Him dazol -
yl)met hyl ] - pyr| do[l 2-ali ndoI 6(7H) -on oder ihres Saureadditionssal zes. 7.
Ei n Verf ahd@s 3R Anspruch 6, zur Herstell ung von .
()8, 9D hyreebin ?’197“'[(05cﬁr)éll‘ﬂ‘§lP“ mq:rﬁsa%énvg R ost un hydrogbre, un (Gi-Cs)

2
zol - 428] ) m@ gsg'ty ]|n on oder i hres Hy%rochl orid oder

h Vel t b ants
:A\nggfmheea plé cho airs E c ellg 'H.%l (‘H' eﬂ%ﬂ:’(ﬁ%ﬁ gn
Zusammenni $¢ "n( acef‘%l? Pon" ‘érox gha al{ er (5'(‘§nrgg m e wen T gst ens
é.i.znerrbdohar ma 59&,\@; i&lalpglp%;r Egﬁ;so,pgﬁpmn\( fe]dONnuNgsmi ttel in eine

phar mazeut iog GhlseY 8 L8] dui contprend de C orm racht wird. Revendl catlons
Revendl catloglffawgg,ruggo hpodé e GRAhEIACt ants sul vants AT, BE, CH DE, FR4 GB,
I T, Li, Conpose de la forrmule: 0 R4ARs 20

R1 11z R3 R 25 dans laquelle R est un hydrogene, un (Cl
- Cs) abkyl e ou un (C2-Cs)al cknyle, R2 est un hyqfogene, un (Cl -C6)al kyle ou
un hal ogbne,

, N
40
Rl

dans laquelle
45 R! et R? sont définis chacun comme ci-dessus, avec un composé ds la formule :

OHC-R3

dans laquelle
50 R2 est défini comme ci-dessus, ou un sel de celui-ci, pour donner un composé de la formule :

55
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90, R3 est un imdazolyle ou un pyridyle, ch ant
avoir un ou plusiours substituant sgRgBEPE7 BF choi s m‘mm“&m‘/
-Cr.)al kyles et | e groupe imno-protecteur et R4 est y rogeng, ‘un
(G -CGalkyle, un (Cs-Cs)al chnyle ou un hydroxy(G - CsG) al kyle et R5 est un
hydr ogene, un hydroxy ou un acyloxy, ou R4 et RS Z)QEE l'i 6s ensenbl e pour
former une liaison additionnelle, 35 ain es sels de celui-ci
accept abl es sur | e plan pharnmaceutigue. 2. cd oseI de | a revendication 1,
dans | equel R3 est un imdazolyle e un@Riroi s substituants
choi si séparm | es groupes (Cl | elgroupe i mno-protecteur. 40
3. Conpos6 de | a revendication 2. “tgs est un 2-(Cl -C6)al kyl -
Himdazol-1 -yle, un 1 Himdazol-2- un 1 -ar(Cl -Cs)al kyl -
H-i mi dazol -2-yle, un 1-ar(d -Cs)al kyl -5-R -Csr)al kyl -1H-i i dazol -4-yle, un
5- (C1- C6)a| kyl -1Hi m dazol -4-yle, un 1l-ar(C - Cs)al kyl-11-1-i m dazol -4-yle,
un 11H1° mdazo‘% ﬁB% un 2-(Cl-GCs)al kyl -5-(d -Cs) al kyl -1Hi m dazol - 4-yl e,
Lprd!

o (G- Cs) - al Ky ir%)dy—%ge%a s éﬂ% Q&""%’;ﬁe%%%""mbq?@ﬁwﬁfdazo| a-yle, un

l(CICs)aIky r -a -1H-|mdazol 4y|e un di (G -GCs)

al kyl amjgnosul f onyl - 5-(Cl - Cs) aI kyl -1H i m dazol -4-yle, un
1-(C,-GCs)al kyl -1H i mi dazol -5-yl e, ou un 1-(C -¥s6)al kyl -4-(C -Cs)- al kyl -
H i m dazol -5-yle. 50 4. Conpos6 de |a revendi $ati gnz3, dans | equel R est
un. (C, -GCs)alkyle, R2 est un hydro :¥yono-, un di- ou un
txlphenyI(CI-Cs)aIkyI 5-(C-Cr. )pd 1 i m dazol t4-yle, un 5-(CG -GCs)-
alMey| - 1204 i mi dazol -4-yle ou un 1 -d am nosul f onyl - 5- (Cl

-Cs6)al kyl -1 Himdazol-4-yle et 55 R4l est un hydrogbne et R5 eat un
hydr ogbne, un hydroxy ou un (Cl-Cs)al canoR!oxy ou RWet R5 sont liis
ensenbl e pour forner une Iiaison additionnelle. 67 EP 0 361 317B1 1111
3IM 11111 hII |1 * C N s * 5. Conpos6 de |a revendication 4,
dans | effuel R¥BS q“@'l'? 5 -06) al kyl -1 Himdazol-4-yle et R4 et R5 sont
chacun un hydrogg.‘a f'" °T?3§”§9bnd| cation 5, qui est la

8, 9-di hydro-1 0- I hI]

pyrido[ 1, 2-a]i ngc uncg'i lg% §'ét°°'8 "éém ‘fr%%medé'%ég'pé eY avec un aci de.

K~ Conp s4 de 1'% reve |calon qui est la

(+) 8, 9-di hydro- 10- net hyl - 7- [ (5- met hyl -1 H i m dazol - 4-yl) -

met hyl ] pyri do[ 1, 2-a] i ndol -6(7H) one, son chRérhydrate ou son nal eate. 10 8.
Proced6 de preparation d' un conpos6 de l?';L-P—'Liml e: 20

RR
% HN N
\_,‘ dans laquelle
R® est un hydrogéne ou un (C;-Cs)alkyle ou un sel de celui-ci, pour donner un composé de la
40 formule :

RS
o)
. PN
N O NN
R2
=
dans laquelle

R, R2 et R® sont définis chacun comme ci-dessus ou un sel de celui-ci, ou

50

55



dans laquelle R est un hydrogbne un (A -CGal kyl e ou un cényl e,
R2 est Un hydrogene, un (G -C6) EP0 361 3 &/ € ou un ha mlu “ﬂtjum

i m dazol yl e ou un pyrdyle, chacun des deux pouvant av0|
substituants appropri 6s choisis parm les (G -Cs)alkyles et le groupe

I M no- pr ot ect(@we saimel vasdmposé Byl foogie, un (Ct-Cs)al kyl e, un
(C2-Cr.)al cdnyl e ou un hydroxy(C -Cé6r)al kyle et R5 est un hydrogene, un

hydr oxy ou un acyl oxy, ou 30 R4 et RS sont Liis ensembl e pour
former une liaison additionnelle, ou un s@ RieRtel B -ci, qui conprend de
(1) faPfre rdagir un conpose de Iaforrrule‘ h. R y40 R dans | aquelle 45

. R et R2 sont d6finis chacun cg#
formule: OHC - R3 dans | aqugi
ou un sel de celui-ci, pour dowg

av conpose de | a
%}dfi ni conme ci-dessus,
nul e: 55 68 O ™

S ~~~~NR 2 NO R3 R 10 dans Iaquel | e R‘ R et Sont d6finis chacun
come ¢ -dessus, ou un sel de celui- R!, ou (2) de faire reagir un conposd
de la forrmule: 16 z 20 RQOQJQR 25

dans | aquel | g %@T‘ﬁ oR2 sont ddfinis chacun comme ci-dessus et Y est un
é’

N N-di (G -C giﬁt%mtd%s%hs&néonﬁﬁéc.u&smdrOgbne ou Y et Z sont
conbi ngs pour fﬁl”E@trunléFbuHa”FanB%teur%YeC un conpos4 de la formule:
R® et R® sont chacun un hydrogéne ou un (C1-Cs)alkyle,
ou un sel de celui-ci, & une réaction d'élimination du groupe imino-protecteur, pour donner un
composé de la formule :

.

R‘ R* R
NH
. @DC‘ k/
~ 30 dans laquelle
RY, R2, R, R%, R® ot R? sont définis chacun comme ci-dessus,
ou un sel de celui-ci, ou
(4) de soumetire un composé de la formule :
%® O OH
o
/\ R_—,
\:{ Rz
40 =~
|
Rl
45 dans laquelle

R, R? et R® sont définis chacun comme ci-dessus,
ou un sel de celui-ci, & une réaction d'acylation, pour donner un composé de la formule :

50 0 RS

AR
teve

Rl
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30 35 ,4 N dans | aquelle

0 Comnima e PR 1 (o S ! I V=

Rw dans laquelle R, R2 et R6 sont d6finis chacun corme ci-des8us®ou" un sel

de cel ui-ci, ths%uﬁlg EP 0 361 317B1 [ rrrrred
111111111111 1 |y, R bt H39nt définis @hedtri dommeltRdedsusRDS6 de |a fornule: 0 RAR RS
10 RS est un acyloxy, RI dans laquelle R, R2, R4 et
Rs sont ddfi nioguckshdeicelbcnove ci - dessus, 15 Ra7 est un groupe

i M no- pfF ot ect d%de equmiagre b corsposfodetla rawdarn un hydr ogbne ou un (G
-Cr.)alkyle, ou un sel de celul-ci, a une reaction d' elimnation du groupe
i m no-protecteur, pour donner un conpos4 de la fornule: K@ 20

R x4 R5 Rl RQ7TQQ N NH 25 KJ~~~~~~~~~~~~~~ ﬁR‘ dans | aquel l e
R, R, R4, R5, Rs et RO sont definjs chacunlko ci -dessus, ou un sel -de

celui-cdf, ou (4) de soumettre un e yIR 35
0 OH 40 R RR 45 darg2 aquq | e , et R3 sont d6finis chacun
cornme ci-dessus, ou un sel de c i neJrdaction d' acyl ati on, pour
donner un conpos6 de la formule: 50 I
O R s R
dans laguslle
. RY, R?, R et R, sont définis chacun comme ci-dessus ou un sel de celui-ci, & une réaction
\/. d'élimination de H-R,®, pour donner un composé de la formule :
20 )
O
1
/\ R3
25 R
£\
_ :
30
dans laquelle

R', R? et R® sont définis chacun comme ci-dessus, ou un sel! de celui-ci, ou
{6) de soumetire un composé ds la formule :

35

45 dans laquelle
R', R? et R? sont définis chacun comme ci-dessus et
Ryt est un hydrogéne et R,® est un hydroxy ou un acyloxy ou
Ry*.et R,® sont liés ensemble pour former une liaison additionnelle,
ou un sel de celui-ci, & une réduction pour donner un composé de fa formule :
50

55
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55,70 *C L MS* dans laquelle R, R2, et RB sont definis chacun
conme ci-dessus et R5 est un acygp>by361c3q7§q sel Tﬂ”“l"l‘““lﬁ“‘lﬁ”“l
(5) de sounettre un conpos6 de la formule: o RBS 10

RL dans laquelle Rl, R2, R3 et R5 sont definis chacurt ebme cl -dessus ou un
sel de celui-ci, A une rdaction d el ininati de H-R 5, pour donner un
conposWde la fornule: g 20 25 so~~~~~~ 0 Eﬂdans | aguelle R1, R2 ot R3
sont d6finis chacun comme ci-dessu ou un s€l de.celue-ci, ou (6) de

sounettre un conposd de |a fornujs RS

0 R 4R b 40 R 45 dRfs¥ el | e |RI, et R3 sont M-inis chacun
come ci-dessus et Rb4 est un hydregh est un hydroxy ou un acyl oxy
ou Re4,et Rb5 sont 1li6s ensenmble pour f@rmer une |iaison additionnelle, ou

un sel de celui-ci, a une reduction pouR-donner un oonpos6 de |la fornule:
so 55 71 EP O 361 317 B13:11 11111 liii 111 111111 * C
L Mw * 9

ans laquelle

R, R? et R,® sont définis chacun comme ci-dessus, ou un sel de celui-ci, ou
(7) de faire réagir un composé de la formule :

15

ORPR PR

25 dans laguelle
R, R2, R4, RS, R® et R® sont définis chacun comme ci-dessus, ou un sel de celui-ci, avec un
composé de la formule :

o Ry’X

30
dans laquelle _
Ry’ est un (G-Cs)alkyle et
X est un résidu acide, '
ou un ssl de celui-ci pour donner un composé de la formule :
35

R4 Rs 8
@ R N/{/N
RJ
45
dans laquelle
R', R?, R, R3, Ry, R® st R? sont définis chacun comme ci-dessus, ou un sel de celw-cl ou
{8) de soumettre un composé de la formule ;
50
o)
I
= N N R
. R2 l
65 : N )



\
5 anslauell R et Ra3 s

défini s chacun comme ci-dessus, o cel ui -ci

reagir un conpos4 de la formul a: E%ﬁ%ﬁ%ﬁ ?"mm"mnmm,”ﬂm

0 R4R R8 ..0 R2~j 7~ N°NH R ™~R 23
dans | aquel | ed&sagitle R4, R5, R8 et RO sont dMinis chacun comre ci-dessus,
ou un sel de celRl Rt R sonedsiinisclacunponde dicdebsas,fon umss! @ cdRid-Cixa Biotradiasien deaRpbiel | e
Rb7 est un ( Chour @ndrainicorhposétle X fapmtle un r ~si du aci de, ou un sel de celui-c
pour donner un conpos4 de la forrmule: 35 ORARS R X J

~~~~~~ RO \1lb 7 R 45 dans laquelle Rl, R2, .« R5, Rb7, R8 et R9 sont

dgfinis chacun come ci-dessus, ou un sel de (%e I-ci, ou (8) de sounettre
un conpos4 de la fornule: 50 0 l 2~~j ] Q

% '~<3 R 72 *C ;M £RIR'R2 et R3 sont definis
chacun comme ci-dessus, ou un & CI , ["introduction de R 4,
pour ddhner un conpos6 de |la for = 10 15 dans | aquelle

15 dans laquelle
R', R? et R® sont définis chacun comme ci-dessus et
R*, est un (C1-Cg)alkyle, un (C2-Cs)alcényle ou un hydroxy(C1-Cs)alkyle,
ou un sel de celui-ci.

\/ 20 9. Composition pharmaceutique comprenant un composé de la revendication 1 ou un sel de celui-ci
acceptable sur le plan pharmaceutique en association avec un vecteur ou un excipient sensiblement
non toxique et acceptable sur le plan pharmaceutique.

10. Utilisation d'un composé de la revendication 1 ou un sel de celui-ci acceptable sur le plan pharmaceuti-
25 que, pour la fabrication d'un médicament servant d'antagoniste de la 5-hydroxytryptamine.

11. Composé de la revendication 1 ou un sel de celui-ci acceptable sur le plan pharmaceutique, pour une
utilisation comme médicament.

30 12. Composé de la revendication 1 ou un sel acceptable de celui-ci sur le plan pharmaceutique servant
d'antagoniste de la 5-hydroxytryptamine.

Revendications pour I'Etat contractant sulvant : ES

35 1. Procédé de préparation d'un composé de la formule :

O R'R

I .
40 N )\ RrR? - (D

R*-
Z

Rl

dans laquelle
R* est un hydrog&ne, un (C1-Cs)alkyle ou un (C2-Cg)alcényle,
R2 est un hydrogéne, un (C1-Cs)alkyle ou un halogéne,

50 R® est un imidazolyle ou un pyridyle, chacun des deux pouvant avoir un ou plusieurs substituants
appropriés choisis parmi les (C1-Cs)alkyles et le groupe imino-protecteur et R* est un hydrog&ne, un
{C1-Cs)alkyle, un (C2-Cs)alcényle ou un hydroxy(C:-Cs)alkyle et R° est un hydrogdne, un hydroxy ou
un acyloxy, ou

R* et R® sont liés ensemble pour former une liaison additionnelle,

55 ou un sel de celui-ci, qui comprend de
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-

R, R2 et R3 sont definis chacun comme ci-dessus et R4. est Ci
-Cs)al kyl e, un (C2-Cs)al cenyl e OEp g 3617y (G “ ““i\l\ tll sel de
celui-ci. 20 9. Conposition phar maceutélj'que comﬂm m‘“l de la

revendi cation 1 ou un sel de celui-ci acceptable surt | & pf,'an phar macout i que
en associ at i @) faive esagitiin compbsé e ladformuld : eXCi pi ent - sensi bl ement non t oxi que et
acceptabl e sur e plan pharmaceutique. 10. Uilisation d' un conpos4 de |a
revendi cation 1 ou un sel de celul-ci acceptable sur |e plan pharmaceuti -
25 que, pour |a fabrication d' un nedicanentgservant d'antagoniste de |a
5- hydroxytryptam ne. 11. Conpose de |a revendi c[?ti on 1 ou un sol de
celui-ci acceptable sur le plan pharpgrgceuti que~pour une utilisation come
nedi cament. 30 12. Conpos6 de |a,r i ou un sel acceptable de
celui-ci sur le plan pharnaceuti Eu "ant agoni ste de |l a

5- hydr oxyt rypt am ne. Revend| catl ons ntractant sulvant : ES 35
1. ProcCed6 de preparation d' un conpose de la formule: 0 R RS 40

(1) R 45 dans laquelle R est un hydrogbrm®, un (Cl-C6)al kyle ou un

(C2-CG al cényle, R2 est un hydrogbne, un (G -Cs)al kyle ou un hal ogene, 50
R3 est un imdg@zgglw,{ge ou un pyridyle, chacun des deux pouvant avoir un ou
plusl gyrs subst gt fdont R BBt 8Smmd Alosdsts, BAE Th confpasd de1a formki kYl €5 et le
groupe i mno-protecteur et R4 est un hydrogene, un (G -Cs)al kyle, un
(C2-Cr)al cengne -¢@ un hydroxy(Ci -C6)al kyle et R5 est un hydrogene, un
hydroxy ou un acyl oxy, ou R4 et Rs sont 116s ensenbl e pour fornmer une
|4ai.son addi desmnaedlee, 5.5 ou un sel de colui-ci, qui conprend de 73
* 2 M FResidEjini bemmeeciwdesags, bu umsetdenelnisod paér dbinef WY asmbess db laf&+hiie Kg 0
10~~~~~~~~ 10

| ~~~~~ 10~~~~~ dans | aquelle 15 R1
et R2 sont dMinis chacun comre ci-dessus, gyec gjgconpose de |a formule:

OHC - R3 T
N ZNR
2
.R Z
l .

25

~ a0 R!
- dans laquelle
R, R? et R? sont définis chacun comme ci-dessus, ou un sel de celui-ci, ou
35 {2) de faire réagir un composé de la formule :
_ 0
%0 N Y
R?
~
R’
45
dans laquelle

R! et R2 sont définis chacun comme ci-dessus et
Y est un N,N-di(Ci-Cs )alkylaminométhyle et
50 Z est un hydrogéne ou Y et Z sont combinés pour former un méthyléne,
avec un composé de la formule :

R6

HN

\



dans Iaquel l e 20 R3 est d~fini come ci-dessus
cel'ui -ci', pour donner un conpose deggl e: 0 l i\n“ﬂ
1 2<3~~ R3 30 L Cﬂmﬂ\\“ “l 11} s
| aquelle R, R2 et R3 sont ddfinis chacun commre ci - dessus ou un sel de

celui-ci, ou 3@anslaquelle (2) de faire rdagir un conpos6 de Ia formule: O 11

z 40 R¢ est un hydrogéne ou un (Ci-Cs)alkyle ou un sel de celui-ci, pour donnd Ut coPosél a8 &
| aquel | e Rl et fdAulsont d6finis chacun comre ci-dessus et Y est un N,N-di (G
- C6) al kyl am nom~t hyl e et 50 Z est un hydrogbne ou Y et Z sont
conbi ness pour fornmer un nethyl bne, avec un conpos4 de #a formule: 55 HNs N
74 EP O 361 317 Bl 1 1111110 1S A4H 111 ul till dans |aquelle
R6 est un hydrogene ou un (C -Cs)al kyle ou up sel deI__JBI ui -ci, pour donner
un conpose de la fornule: 10~~~~~~ 10 R7E= )~ RR 15
dans Iaquel le RlL, R2 et Re sont i cun)comNci Messus ou un sel de
cel ui - ou (3) de sounettre R laJfornmul el 20 R2 | 25
N N R' 30 dans | aquel l e
Rl
15
dans laquelle
R', R? et R® sont définis chacun comme ci-dessus ou un sel de celui-ci, ou
(3) de soumettre un composé de la formule :
\
~
ORR R
i I
\ N ":J:'—\ :
25 R = N\\/N
R’ R/
R! '
N~ 30 dans laquelle
R, R?, R* et RS sont définis chacun comme ci-dessus,
R,7 est un groupe imino-protecteur et
RE et R? sont chacun un hydrogéne ou un (Ci-Cs)alkyle,
ou un sel de celui-ci, & une réaction d'élimination du groupe imino-protecteur, pour donner un
35 composé de la formule :
. OR'R R
o | L
40 " N =1
_ N\/NH
| R®
Rl
45
dans laquelle

RY, R2, RY, R®, R® et R? sont définis chacun comme cl-dessus,
ou un sel de celui-ci, ou
50
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R, R2, R4 et RS sont dMinis chacun comre ci- dessus, Ra7/ est—um—greup

i m no- protecteur et RS et RO sontgg ?gﬁ hydrogb aIker
ou un sel de celul- A une react|§§8ﬁ§1 natlon B ﬂm uy’

i m no- prot ecteur, pour donner un 35 conpose de | a

R8 40 (4) de soumettre un composé de la formule : - R~~~0J ~~~ N wWi\H I

~~R9 R 45 dans laquelle RL, R2, R4, Rs. Rs et RO sont d6finis chacun corne
-dessus, ou un sel de celui-ci, ou 50 55 75 EP 0 361 317 1311

111111 H|~IIIIg 11X1 11 1111 (4) de sounetﬂ)e u@Bonpose de la formule: O

OH5 s | | | | R2 R3

10 Rans laquelle R, R2 et
R3 sont d6finis chacun come _ QU un sel de celui-ci, a
une rdaction d' acyl ation, pour spes6 de la fornmule: S 20 02< RR

25 dans laquelle RF, R2, et R3 sont ddfiinis chacun conme ci-dessus et Ra

est un®acyl oxy, 30 Qu un sel de gelui-ci, ou (5) de sounettre un
conpos4 de la formule: O Ra5 35 -
/R dans laquelle
R, R? et R® sont définis chacun comme ci-dessus,
15 ou un sel de celui-ci, & une réaction d'acylation, pour donner un composé de la formule :
O RS
N Z N R’
R? |
&~ ~
Rl
25
dans laquelle
R, R?, et R® sont définis chacun comme ci-dessus et
Lj_ R,5 est un acyloxy,
30 ou un sel de celui-ci, ou

(5) de soumetire un composé de la formule :

o) RS
. PR
R
R?
. y/
4 R!
dans laquelle
RY, R2, R3 ot R;° sont définis chacun comme ci-dessus
45 ou un sel de celui-ci, & une réaction d"élimination de H-R.3, pour donner un composé de la formule :
f
50 N S R
R
"
Rl
56
dans laquelle

R!, R2 et R® sont définis chacun comme ci-dessus,

76



40

. R~ darmstaguette R
R3 et R15 sont dMinis chacun co [ 45
celui-ci, a une reaction d' elim H‘;F'.’Qr? ggﬁs—gil 5, (JILMI“Hm(lm I“mﬂgo% de
la formule: 50
R3 R 55 dans s«amuelde@slki, olR2 et R3 sont ddfinis chacun conne CI dessus, 76

EP O 361 317 Bg)de soumetird yndoinbdsk ldb Jalfdrinbtbt| * C L 1 S 1 ou un sel de
celul-ci, ou (6) de sounettre un conposd de la fornmule: 5 °

~~~~~~~~~~~~~~~~ 0 Rb 4Rt. R-~~~R’'10 dans | aq Itq 9 R, RR et R3
sont ddfi nis chacun comme ci-dessus et Rb4 e{ hlﬁ'ydrogbne et Rb5 est un
hydroxy ou un acyl oxy ou Rpn4 et RO sont |IdS nsenpl e pour fornmer une

| iaison additionnelle, ou un sel @ fucti on pour donner

un conpos4 de la fornule: 20 2R*R " dahs Iaquelle R, R2 et Ra3
sont definis chacun comme ci -des b4 de cel ul -ci, ou (7) de faire
réagir ¥ conpos6 de la fornule: 35

0 4 R5R 40 R

NJH Rt 45 dans laquelle R, R2, R4, R5, R8 et RI9 sont definis chacun
come ci -dessu ans Riuelt! sel de celui-ci, avec un conpos4 de |la formule: RbTX

50 dans 14 aquel T'e R1, R2 et R® sont définis chacun comme ci-dessus et

Ry} est un hydrogéne et RS est un hydroxy ou un acyloxy ou
Ryt ot Ry® sont liés ensemble pour former une liaison additionnelle,
ou un sel de celui-ci, 3 une réduction pour donner un composé de la formule :

i

NN R
Rz
25 /

R!

30 dans laquelle
R, R? et R, sont définis chacun comme ci-dessus,
ou un sel de celui-ci, ou
(7) de faire réagir un composé de la formule :

35

. gpx

45 dans laquelle
R', R%, R*, R®, R® et R® sont définis chacun comme ci-dessus,
ou un sel de celui-ci, avec un composé de la formule :

Ry’ X
50
dans laquelle
Ry’ est un (C1-Cs)alkyle st
X est un résidu acide,
ou un sel de celui-ci pour donner un composé de la formule :
§5 :



—_—
Rb7 est un (C -C6r)al kyla et X est un rdsidu acide,Hiu un sel de cel ul -

pour dofner un compose de |a for g GgRrEh  EP 0 Illlfﬂilﬂﬂlﬂ"llll”lll

I ra111221 (011 iMoo
~~~~~~~~~ N R ~~~~~~% 10 dans | aquel | e R, R2 R4, Rs, R, €t R &ont
d6finis chacun come ci-dessus, ou un sel de ceIU| ci, ou 15 (8) de

sounettre un conpose de la fornmule: O i QZCR‘ RR Rt

2' NR 25 dans | aquelle R1, opt d6finis chacun conme

| -dessus, ou un sel de celul e al'’ N pﬁfgﬁd‘q Ra, pour donner un

corrposia de la formule: 30 ORP

R3 R 40 dans |l aquelle RL,*™R t d |n|sN »Eicon’me ci -dessus et
r

Rda est un (G -Cg)al kyl e, g al c8nhyl e sun h oxy(C, -GCs)alkyle,
45 QU un sel de cel UI CI. 2. roc~d6 sel®n la reVendi cation 1, dans
| equel R3 est un imdazolyle qui pe avoir un & trois substituants ch0| Sis
parm Pes groupes al kyles infé6rieurs et |la groupe im no- prot ecteur. 50 3.
Proc~d6 sel O%ﬁé qﬁﬁ\éendl cation 2, dans lequel R3 est un 2-(al kyle

inferieur)-1 %tﬁs%nt]d%ﬁémr%ﬁ%%mg i¥ibgas, Un 1-ar (al kyl e

inferieur)- 1'3?1uh%l9@ ,_c, un 1-ar yle in ~r|eur) 5-(al kyle
i nferigur) -1 yiggsglamibufic &séama{br,mékyle infrieur)-1H imdazol-4-yle, un
l-ar(alkyle inferieur)-1l Himdazol-4-yle, un 1 Himdazol-4-yle, un
2-(al kyle inférieur)-5- 55 (al kyl e infdrdeur)-11Hi m dazol -4-yle, un
1-ar(al kyle infdrieur)-2-(alkyle infdrieur)-I 1H i m dazol -4-yle, un 2-
\ 20 N /\R’
R? :
s
Rl
25
dans laquelle

R, R? et R3 sont définis chacun comme ci-dessus,
ou un sel de celul-ci, & l'introduction de R,*, pour donner un composé de la formule :

30
O R
il
35 R?
R?
-
yo |
. . Rl
40
dans laquelle
R!, R? ot R? sont définis chacun comme ci-dessus et
R*, est un (C1-Cs)alkyle, un (C2-Cs)alcényle ou un hydroxy(C1-Cs)alkyle,
45 ou un sel de celui-ci.

2. Procédé selon la revendication 1, dans lequel
R2 est un imidazolyle qui peut avoir un & trois substituants choisis parmi les groupes alkyles inférieurs
et le groupe imino-protectsur.
50
8. Procédé selon la revendication 2, dans lequel
R® est un 2-(alkyle inférieur)-1H-imidazol-1-yle, un 1H-imidazol-2-yle, un t-ar(alkyle inférieur)-1H-
imidazol-2-yle, un 1-ar(alkyle inférieur)-5-(alkyle inférieur)-1H-imidazol-4-yle, un 5-{alkyle inférieur)-1H-
imidazol-4-yle, un 1-ar(alkyle inférieur)-1H-imidazol-4-yle, un 1H-imidazol-4-yle, un 2-(alkyle inférieur)-5-
65 (alkyle inférieur)-1H-imidazol-4-yle, un 1-ar(alkyle inférieur)-2-(alkyle inférieur)-1H-imidazol-4-yle, un 2-
{alkyle inférisur)-1H-imidazol-4-yl, un 1-(alkyle inférieur)-1H-imidazol-4-yle, un 1-(alkyle inférieur)-5-
{alkyle inférieur)-1H-imidazol-4-yle, un di(alkyle iniérieur)aminosulfonyl-5-(alkyle inférieur)-1H-imidazol-
4-yle, un 1-(alkyle inférieur)-1H-imidazol-5-yle, ou un 1-(alkyle inférieur)-4-(alkyle inférieur)-1H- imidazol-
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(al kyle inferieur)-IHimdazol-4-yl, un 1-(alkyle

inferiedr)-1Him dazol -4-yle, un 1- 6r|eur
inf6rieur)-11Hi m dazol -4-yl e, oé %E{ ?ﬂ Bi Iil“‘“l I“I“ “I"“I'I "I“l
i nferieur)am nosul fonyI 5-(al kyI e [ nf~r| eur)-11Him

1-(al kyl e infggeur)-1 Himdazol -5-yle, ou un 1-(al kyle
inferieur)-4-(alkyle inf~rieur)-1 H imdazol- 78 EP 0 361 317 Bll .
111111 111241 1Prbcégé seldn lareMndicﬁoﬁs,Edan)dlmuem. Proced6 selon | a revendicati on 3,
dans | equel RR'esben akyledifédglre i nferieur, 6 R2 est un hydrogbne, R3 est
un 1-non®-, uf¥ e un hydrogimet r i phenyl (al kyI e inferieur)-5-(alkyle

i nferieur)-1HR} eat gmAwiong, yi di: owipn Biphéaylalyle nférieres-(aliswly y1féﬂed+1ﬁmnda@b4~ylelwlse
ou un 1-di (al ;QL '"feﬂ?l@ﬂl"'em!d}@h‘l’ﬂ@%#'\‘ belifakyiginfériguigminospifenyd-bi(a@iyle)infériet)-i hirimide-
zol-4-yle et é'Qtetun h drosgbne et R5 est un hydrogene, un hydroxy ou un

al canoyl oxy i Hf ot prohyroggio pHR® est urpydrogénecgin ydioxy DY g8 alganeviery IS Y f or ner  une
| i ai son Rddi tFoﬂﬁ‘e|3?'5"e5§"sembl9@86é°@eﬂ 455 ligison pdeifiepnelie- at i on 4, dans | equel R3
est un 5- (%I Kk Iedl. nflerll eur .- azoI 4-yle et R4 et R5 sont chacun un
hydr ogbne. Vo ?’?em gy | "_I;ma o f%‘ﬁdl cation 5 pour préparer |a

8, 9-di hydro 1 Yoftdazol -

yl) met hyl] pyri d a |n I- - one ou un seI d addition de celul -

[
avec un acigd eProZéde %&l&?@clr@veﬁ J:a%hé oﬂreﬁ(rgd}ﬂa} Taaﬁé-& &1281%4 FRIERERR Hifdazol-4-
(+)8,9-di hydrﬂ)‘mlégl ad 2-effin o( a%' celut avecyun acide. =

4-yl )bt hyl ] pyrid 2 a] i ndol - one son chI orhydrate ou son nal eat e.
Regpg(?“ i catsl opvacsa® ldélod la E&v@ﬁduﬁﬁbﬁtb‘( §&1'E pidbarsrUd 1498b-dinfdrd-1o-mdtiyRE-REIMEEA-1H-imidazol-

pr ratioon di-uymésymeadeit, Binlick6f7Momns,sof chioffydhlte-on sorrRaléate.

(1) 30 Rfl 4Jo/\2 30 R1 35 dans laquelle R est un hydrogbne,

un (C, - Cs)Raldnglcations poor (EBR-costyaxtantsyivant : G est un hydrogbne, un (Cl1

-Cs)al kyl e ou un hal ogbne, R3 est un imdazolyle ou un pyridyle, chacun des
deux pouvartt Brocsidé deipréparatipn diwi compesé slaledormulaant s 40 appropries choisis
parm |1e% (C -Cs)al kyles et |le groupe imno-protecteur et R4 est un

hydr ogone, un (C -Cs )al kyle, un Cigal cknyl e ou un
hydroxy(Cl Cr.)alkyle et R5 est u gene un hydroxy ou un acyl oxy, ou

< N /j 49
7\

Rl

dans laquelle
R est un hydrogéne, un (C:1-Cs)alkyle ou un (C2-Cs)alcényle,
\/ R? est un hydrogéne, un (C;-Cs)alkyle ou un halogéne,
_ R® est un imidazolyle ou un pyridyle, chacun des deux pouvant avoir un ou plusieurs substituants
40 appropriés choisis parmi les (C1-Cs)alkyles et le groupe imino-protectsur et
R* est un hydrogéne, un (C1-Cs)alkyle, un (C2-Cs)alcényle ou un hydroxy(C1-Cs )alkyle et RS est un
hydrogéne, un hydroxy ou un acyloxy, ou
R* et R® sont liés ensemble pour former une liaison additionnelle,
ou un sel de celui-ci, qui comprend de
45 (1) faire réagir un composé de la formule :

55

dans laquelle
R! et R? sont définis chacun comme ci-dessus, avec un composé de la formule :
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R4 et R5 sont 11s ensenbl e pour for rrer une |iaison additionnell e ou un

de celui*ci, qui conprend de 45 %f g|ire rdai;!"lm
fornule: 0 50 R 55 dans | aquel | eEﬁl et sont dM i c
i -dessus, avec un conpos4 de la formule: 79 OHC- R3 dans aquel le 5
R3 est ddfini comre ci-dessus, ou un sel de celul-ci, pour donner un
conpose de | aoHormel e: O OH 10 .Cy x<R3 R2 15

R dans laquelle RI, R2 et R3 sont dMinis chacun comme ci-dessus, ou un

sel de cel ul - dans laguell@ 0 (2) de faire reagir un conpose de la formnule:
z 25 s R3 est défini comme ci-dessus, ou un sel de celui-ci, pour donner un composé de la formule : vy RI
R 30 dans laquelle RI et R2 sont dMinis chacun conme ci-dessus et Y est
un N,N-di (G -Cs )al kyl am nonethyle et 35 Z est un hydrogene ou
Y et Z sont conbinds pour fornmer un nethyl eng) av@Hun conpose de | a
formule: 40 HNi N 45 dans laquelle R6lgst un hydrogene ou un (G
-Cs)al KYle ou un sel de celul -ci, don n s6 de la fornule: 50
80 R?
15 R!
. dans laquelle
L/ R, R2 et R? sont définis chacun comme ci-dessus, ou un sel de celui-ci, ou
"~ 20 (2) de faire réagir un composé de la formule :
o
[
25 7 N Y
R? I
N 2
1
Ri
e
dans laquslle
R! et R2 sont définis chacun comme ci-dessus et
Y est un N,N-di(Cy-Gs Jalkylaminométhyle et
35 Z est un hydrogéne ou Y ot Z sont combinés pour former un méthyléne,
avec un composé de la formule :
\_/ R®
HN _N
\F
45 dans laquelle
R® est un hydrogéne ou un (C1-Cs)alkyle ou un sel de celui-ci, pour donner un composé de la
formule :
50 R®
O
i
NN NN
R?
55 p
RI



S EP O 361 317

dan$ laduelle R, R2 et R6 sont dM mm sel de
celul-ci, ou (3) de sounettre un co *#;g?g{:g@pgﬁ for m,r wm&mﬁ
R2el <~~~~~~~~ RR' R 15 dans laquelle Rl, R2, R4 R5 s0

chacun comme cigaflosgefe R 7 est un groupe im no- prot ecteur et RO et R9 sont

chacun un hydrogbnene)btngrgo,(t&iﬁniseﬁaca,{&yﬂng,ci.a&sus QU un sel de cel ul -
a une r6acti on od'uelséimb Badiichtu du groupe i m no-protecteur, pour donner un
conpos6 de | a f(8ydeisbunetttelinéormiios&de @Formule :

IIK 30 s R dans | aquel l e R1, R2,
R4, R5, Rs et RO sont difinis chacun conme CI essus, . ou un sel
de cel ul - ou (4) de sounettre un corrpos R'ik foRmJI e: O OH 40 45 x
dans Iaquelle R, R et R3 sont définis ch& -dessus, so
ou un sel de celui-ci, a une rgag . ' poun donner un conpose
de la fotnule: 55 81 EP OR3 N}&,N I BILITT 1hlj
0 T I Y I 1 I O M \
'Rg ) R:
Rl
15
dans laquelle

R!, R?, R* et R’ sont définis chacun comme ci-dessus,
K R,’ est un groupe imino-protacteur st
\/ RE et R? sont chacun un hydrogéne ou un (C1-Cs)alkyle,
" 20 ou un sel de celui-ci, & une réaction d'élimination du groupe imino-protecteur, pour donner un
composé de la formule :

ORR R

2 | 'll‘l 1
L e

A ' R9
7 30 R!
dans laquelle
R, R2, R, R5, R® et R® sont définis chacun comme ci-dessus,
35 ou un sel de celui-ci, ou

(4) de soumetire un composé de la formule :

\ 0O OH
© " l
/\ R?
45
dans laquelle _
R, R2 et R® sont définis chacun comme ci-dessus,
50 ou un sel de celui-ci, & une réaction d'acylation, pour donner un composé de la formule :

55
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R 10 dans laquelle Rl, R2, et R3 sont dMinis chacun CUWWE'Ci dessus et

R&5" est*un acyl oxy, 15 QU elui-ci, un
conpose de la fornule: 0 2 20 R2 ggoé%llgﬁsql aquel l e 30 cﬂmm "Im”lm [mz
R3 et R 5 sont ddfinis chacun comme ci-dessus ou un sel -€i ,s a*une

reaction d elimnation de HR5, pour donner un conpose de |la fornule 0 35

40 R.sRQ dans laquelle RI, R2
et R3 sont dMinis chacun comme: ci -dessus, Ag Qu un sel de cel ul -
ou (6) de sounettre un conpose de La fornul - //~Rp 4Rbs 50 155

Rrrr1J11111 11 1IN
dess s et Rb4 est un hydrogbne et

R dans | aquelle 82 EP 0 361
R, R2 et R3 sont d4finis chadtR
RO est un hydroxy ou un acyl oxy ON sont |ies ensenble pour
former une liaison additionnelle, ou un_sel de celui-ci, A une reduction
pour donner un conpos4 de la fornmule: 5 10RAF7J R, R2 et R 3 sont
dM i ni &€ chacun comme ci-dessus, ou un sel de celui-ci, ou (7) de faire

r~agir un conpos4 de la formule:-
_ ans laquelle

R!, R2, ot R3 sont définis chacun comme ci-dessus et
RS est un acyloxy,
15 ou un sel de celui-ci, ou
(5) de soumetire un composé de la formule :

\ . 0] RS
\\/ 20 . ” A
N R}
R2
/ .
26
Rl
. dans laquelle
- 30 R, R?, R3 et R, sont définis chacun comme ci-dessus

ou un sel de celui-ci, 3 une réaction d'élimination de H-R,®, pour donner un composé de la formule :

O
H
35
/\ R3
Rz
o - 7
40 Rl
dans laquelle
R1, R2 et R3 sont définis chacun comme ci-dessus,
45 ou un sel de celui-ci, ou
(6) de soumettre un composé de la formule :
' O R, Rh
4 ‘\
50 :
N -~ R
R?
=z
85 R

dans laquelle



20 OR4 Rs RJ 25 IO NI R

30 dans Yaquelle Rl, R2, R4, R5, RSEﬁtoé%?ﬁ?%H d6f| ni s ']

-dessus, ou un sel de celui-ci, avec un comnpose de Iu' mmm"mrﬂl!”",
RJX dans Iaquelle Rb7 est un (Cl -C6r)alkyle et X est uh resitdu*acsde*
ou un sel de cel uiR'&#? epRUKontdiéfinisschadun caimPEabssoketl @ fornmule: ORAR R 45 |
~N NR2 < R9' Rg\ ébin Hydrogéne ot R, est un hydroxy ou un acyloxy ou R
dans | aquel l e R, Rs2¢t RdsonBs eridrvible pair fatmeaRBnedliaiadn adldifionnelle, chacun comme

i -dessus, 55 ouun sel dggelyici,\Aaine rbductier paur doinner gnlcddposé de*la Brmulel: MS * (8) de
sounettré un conposc de la fornule: 5 10 '

R dans laquelle RL, R2 ot R3 sont definis chac come ci-dessus, 15

ou un sel de celui-ci, a l'introduction de Ra4 frour donher un conpose de | a
formulo: 0 -R " 20 N
R2 R 25 dans laquelle R, R2 et - doessus
et RA%ed un (G -Cs)alkyle, unR -Cs

)al kyl e, 30 ou un sel de cel

15
dans laquelle

R!, A2 ot R.® sont définis chacun comme m-dessus,
ou un sel de celui-ci, ou
(O (7) de faire réagir un composé de la formule :

25

\w‘“ 30
dans laquelle
R', R?, R*, R%, R® et R? sont définis chacun comme ci-dessus,
ou un sel de celui-ci, avec un composé de la formule :
35 Ry’X
dans laquelle
U Ry’ est un (C1-Cs)alkyle et
X est un résidu acide, _
40 ou un sel de celui-ci pour donner un composé de la formule :
OR R R
. y
N =T |
R? Nx_N
_ ] /'Q/ \
R’ Ry
50 R
dans laquelle
R', R2, R%, R, R/, R® et R® sont définis chacun comme ci-dessus,
55 ou un sel de celui-ci, ou
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2. Procede selon la revendication 1, dans quueF—Rﬁ—EEF_G— i m dazol yl e qui

peut avofr un & trois substituant

inferieurs et |e groupe i mno- protSEeﬁcpghfhﬁsgﬂ& Pr oﬁmnmfuﬁ”mllmm;
revendi cation 2, dans loquel R3 est un 2-(alkyle interfedr)1
H-Lnidazol-111mkbsmmnmélhkﬁmmﬁaﬁakﬁﬁnuée, un 1 -ar(alkyle inferieur)-1 H
i m dazol -2-yle, un 1l-ar(al kyle inferieur)-5- (alkyle

i nfdrieur)-11H i m dazol 4yl e, un 5-(al kyle |nf rieur)-11H im dazol-4-yle,
un 1 -ar(alkyle inferieur)-1 Himdazol-4- ylﬁ un 1 Himdazol-4-yle, un
2-(al kyfe inferieur)-5- 40 (al kyl e |nfer|éu 1H i m dazol -4-yl e, un
l-ar(al kyle inferieur)-2-(al kyl e | =Yl Rl -4-yle, un 2-
(alkyle inferieur)-1 Him dazolR4 n 1-(a|k le inferieur)-1

Him dazol -4-yle, un 1-(alkyle in : s kyl e

|nfer|eur) 11 H i m dazol -4-yle, un di(alkyle

|nf6r|eﬁr)an1nosulfonyl 5-(alkyle inferi ®r)-11Hi m dazol - 4-yle, un
1-(al kyl e |nf6r|eur) H i m dazol -5-yle, ou un 1-(al kyle

inférieur)-4-(g |nfer|eur) 1 H imdazol- 5-yle. 45 4. Procede selon

| a revendlcatlonR Sork S5EHOL Siibne'd gyle inferieur, R2 est un
hydr ogbge, R3 oﬁ% sé“ae ze i GRDNL rin OUR’( de M i drfgtjﬁdef&%%h&gldg)élf&mule
% H T m daz T (al kyl e

infrleur)-5-(alkyle inferieur

inferieur)-1 Himdazol-4-yle ou un 1- dl(alkyle
i nfdriour)am nosul fonyl -5-(alkyle inferieur)-PHRi'nida- zol-4-yle et R4 est
~uny hydrogene et Rs est un hydrogene, un hydroﬂb u un al canoyl oxy inférieur
ou ¥l e Rs sont |i6s ensenble pou : sadditionnelle. 55

5. Proc6de sclon | a revendi cat R R3 est un 5-(al kyle
inferieur)-1 Himdazol-4-yle et hacun un hydrogbne. 84

EP v 3usl” 317 * C Proc~d4 selon la

revendi cation 5, pour prdparer |la R!

8, 9-di Hdr o- 10- nethyl 7-[ (5-nmet hyl -1 Hi mi dazol -

yI)nethyI]pyrldo[l a]|ndol 6- (7H) one ou un sel d addi tion de cel ui -

avec un aci de. aW;a dd S Ion | a revendlcatlon 6, pour préparer |a

(+) 8, 9-di hydro-1

Nb%‘)rrda%hyl]pyrlggfl _L ?? %ﬁ%ﬂ% “E%V%W%Fé’ﬁ'éy'%u son mal 6ate. &

fication des proc es salon une quel conque des revendications 1 & 7,

dans laqugl | godg égﬁ{mé).%% gi‘éatukrﬁ er{srBHuﬁ (I') set ms sous une forne

acceptable s
ompose - a4l Y s il ol Snfibind 165 b @6lpBilel Wi
pharmacguti- io0 que. 15 20 25

3. Procédé selon la revendication 2, dans lequel

. R® est un 2-(alkyle inférieur)-1H-imidazol-1-yle, un 1H-imidazol-2-yle, un 1-ar(alkyle inférisur)-1H-

U imidazol-2-yle, un 1-ar(alkyle inférieur)-5-(alkyle inférieur)-1H-imidazol-4-yle, un 5-(alkyle inférieur)-1H-
imidazol-4-yle, un 1-ar(alkyle inférieur)-1H-imidazol-4-yle, un 1H-imidazol-4-yle, un 2-(alkyle inférieur)-5-

40 (alkyle inférisur)-1H-imidazol-4-yle, un 1-ar(alkyle inférieur)-2-(alkyle inférieur)-1H-imidazol-4-yle, un 2-

(alkyle inférieur)-1H-imidazol-4-yl, un 1-(alkyle inférieur)-1H-imidazol-4-yle, un 1-(alkyle inférieur)-5-

(alkyle inférieur)-1H-imidazol-4-yle, un di(alkyle inférieur)aminosulfonyl-5-(alkyle inférieur)-1H-imidazol-

4-yle, un 1-(alkyle inférieur)-1H-imidazol-5-yle, ou un 1-(alkyle inférieur)-4-(alkyle inférisur)-1H- imidazol-

5-yle.
45
4. Procédé selon la revendication 3, dans lequel
R! est un alkyle inférieur,
R? est un hydrogéne,
R® est un 1-mono-, un di- ou un triphényl(alkyle inférieur)-5-(alkyle inférieur)-1H-imidazol-4-yle, un 5-
50 (alkyle inférieur)-1H-imidazol-4-yle ou un 1-di(alkyle inférisur)aminosulfonyl-5-(alkyle inférieur)-1H-imida-

zol-4-yle et
R* est un hydrogéne et R® est un hydrogéne, un hydroxy ou un alcanoyloxy inférieur ou
R* ot R® sont liés ensemble pour former une liaison additionnelle.

55 5. Procédé selon la revendication 4, dans lequel
R3 est un 5-(alkyle inférieur)-1H-imidazol-4-yle st
R* et R® sont chacun un hydrogéne.
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6. Procédé selon la revendication 5, pour préparer la 8,9-dihydro-10-méthyl-7-[(5-méthyl-1H-imidazol-4-
yl)méthyl]pyrido[1,2-aJindol-8-(7H)one ou un sel d'addition de celui-ci avec un acide.

7. Procédé selon la revendication 8, pour préparer la (+)8,9-dihydro-10-méthyl-7-[(5-méthyl-1H-imidazol-
5 4-y)méthyl]pyrido[1,2-a]indol-6(7H)one,son chlorhydrate ou son maléate.

8. Modification des procédés selon une quelconque des revendications 1 3 7, dans laquelle le composé
de la formule (l) est mis sous une forme acceptable sur le plan pharmaceutique par mélange ou par
adjonction audit composé d'au moins d'un vecteur ou d'un diluant acceptable sur le plan pharmaceuti-

10 que.
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