LACFAM DERI VATI VES This invention relates to |actamderivatives, to < .
processes for their preparation, to pharmaceutical conpositions &&Qﬂlﬁh‘@ .
themand to their medical use. In particular the invention relates to

conpounds which are potent 5 - and selectiwe antagoni sts of k
5~hydroxytryptam ne (5-HT) at 5-HT m@&ﬁgge type l-ocated on
termnals of primary afferent nervess this type are now

designated as 5-[err] receptors and are al so present in the central nervous(

system 5-HT occurgjyv ' gjﬁ:ag‘a gyt ntral pervous

.system and di st ur baﬁ%megg%ﬁiod?‘ wfatt%gg{eoog- cch)n alxgil?\ég;’pa‘?ﬁ\%g?ésss%? E?l’t')vvn to

al ter behavi obfed® BYPRATENE s e Phasmarsylicels pemmnedt tansacontaingng dbewt dnde

gnd mcaim)ry_. bOgdsrmﬂanda?&gp%?ant ?goni st alct | Vi 'ltoly a’:] g bﬁr Ir:)] t refept ors have
een descri bed previou : .Or _exanp ubl.i she at en

Speci fication No. %1%?3%%?5%3 m&?fbt"ﬁﬂbﬁi?ﬁ%ﬂ to FopROYRdPhdph are potent

gpgc! Ij i c'ia]t i f)nsnd\lasledmwmtaamﬂm ofh G-8 difdk Qir:]ﬁyp&ehigid% (5-HT) at S-HTb .

-im dazoly r | e.represente e
general for nunfélé%t&%%]&%ﬁé Q@Eéqub?g#é;{' gri\f’%}m&%ﬁgégrﬁ%ma ’hfi?%ﬁ%ﬁ Bglbvrﬁs(’)r a
group sel ect eReqepdars efr thls pype [agerjowatikesigphted esri-Hil;kpeoeptofemntl are (
cycloal kyl, [gIdd p¥ederd! ki |dh8r édrtipky! .phep! Ln
t he case where %ﬂgefresgnts a hyd?ggenﬁrg%‘gépngk’%ﬁgmna %ﬂﬁf@ﬁ?ﬁ%&? Frg&rh}a
[err] or [errT®{"RA8 dathpaxs fnfhe pentepl natvews wagtem epd dissuebancesof
differer, eattesecp+risedhbainily PabBrdysai® Rnoin [t bited k¥havibural syndromes
[err]cycl oal kglchgroy or a Bheqﬁyl or ehenylégrr_]tal kyl group, in which the
phenyl ~group TE0BEi 0L | RFYSHBLICF L8R VEYY roARPRH Bt PEIITY -al kyl _
[err]al koxy or hyGempopngs dwvingranbagardet sitdusty et t3-HTLerqueptosd halédibethi S

I's the replac A - 19 NOV 1998 [err] does not represent a
hydr ogen atomgﬁg%bfég??%v%%ﬁé'sents a group [err] or [err]); one of the

groups represent edhis foreexamplepupdishedi KK Rabgnir Sperifitationr No. 2153821A
15 and published European Patent Specifications Nos. 191562, 219193 and
210840 disclose 3-imidazolylmethyltetrahydrocarbazolones which may be
represented by the general formula:
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25 wherein R! represents a hydrogen atom or a group selected from
Cy~108lkyl, Cy_, alkenyl, C3-j0 alkynyl, C,., cycloalkyl,
C3-;cycloalkylC,_,alkyl, phenyl or phenylC,_;alkyl, and in the case
where Q represents a hydrogen ator, R1 may also represent -CO RS,
~COR®, -CONRSRS or -SO,R5 (wherein RS and R®, which may be the seme or

30 different, each represents a hydrogen aton, a C,-¢ alkyl or
C3_7cycloa1kyl group, or a phenyl or phenylC,_,alkyl group, in which
the phenyl group is optionally substituted by one or more Cl_“ alkyl,
C,-,alkoxy or hydroxy groups or halogen atoms, with the proviso that



Eerr] alkyl, [err] cycloalkyl, [err] alkenyl, or phenyl[err]al kyl group, 5
~and each of the other two groups, which may be the sanme -or different,
. Lepresents a hydrogen atom or a [err] alkyb group; Q represents a hydrogen

atomor a haI o n atom or gdr oxy,. [err]al koxy, phenyl[err]al koxy or
- [err] alkyl ufost natgr%ﬂtss eNRPRY d5PIsns akom whRR i ReRTeRpnte, RqoTRPr | |
- which may be t-l@e B%rm- esoémst)ierent each 10 : represents a hydrogen atom

or aferr] al I r B t » W th the nitrogen atom
tO\whl[Ch %heykaa‘t‘re at'%gcﬁ;od’%% 53%5 gé’ ﬁg‘? mehhey Eﬂdrrogﬁ" at %nar
physi ol ogi cal I%-acdéqmlatﬂgaqseyqlsaﬂm,s@i.xgaahlserwﬂreraeobhedmchagadknbwrbqu,nd a
novel graup ofg nraoam%ﬁ%ﬁ@tbatﬁfdtté Yrobgk ,1Which ma,stureuaw %] th%%sn

descri bed previously; are potent antagonists o ect o
5-HT at 5-[er rl]ePFE%Q!'ﬁFo‘Ps‘Yd?PQB"pPE@!‘bﬁF 3 fuentdlsil @ravPdes a tr| cyclic

| act am of the @Q@pﬁﬂentgrmyardgle)\ aton BEBRhafJgenharow lahy@fxgsent s an
I m dazol yl t he for This i the | acenment sheet s
NOV 1998 fl-p XY arRfen "? I-3PURXYSSh ‘ﬂ&fé{f FFEHP ATo fh HoUR %ﬁp

[sel ected fr l()Et-[oﬂNRIwﬁ Klylllerldiﬁﬂ:]’] ahHﬂT%;lhwhi[caE mé;albbyf(hé samé Rkl drrrekértl K ghch
errlc oa err en en err]a

'phe\n}yr Qk)hoxyrt‘ee[pﬁ £ 8 Diirhg ¥L6$ﬁ€n% ﬂl‘ﬂyi 3/11 Equ alkenyl GEQURp oP% |

(wherein [err]tagretlhé:erwrl]:h thii mitrogsn lator rbe slaivh theydafé aatéathedeficin a

represents a t or [err] cycloalkyl group, or a
phenyl or pheny err ?B{W rﬁerlb%?g V\m/ch t he phenyl group is optionally

subst ituted bya"@nehmoml@a by ra]cce»ﬁaprle qadts]aNﬂSsolvate@ Kbryeafi- hydr oxy
SJ'(;S or hal ogen @ ¢igpe .wwt PodrldCa RIcV¥L kol HF Lf.r,rohnd@%l@ﬁtdfr?@r 9aent a

gen atom when [err] resents a group:[err
structure from t ose describe previously, and which are potent

antagonists of the effect of 5-HT at 5-HT, receptors.
The present invention provides a tricyclic lactam of the general
formula (I):
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wherein Im represents en imidazolyl group of the formula :

This Sheet Has Been Reﬂlaoed

[T




r [err]); one of the groups represented by R2, R3 and R4 is a hydrogen ¥

atom or a [err]alkyl, [err]cycloalkyl, [err]al kenyl phenyl or
phenyl [err]al kyl 20 group, and. each of the other two groups, which may «
be the sane or different, represents a Rydrogen atomor a [err] alkyl
group; n represents-2 or 3; and physiologically acceptable salts and

t_sol vates thereof Accord®’hg to one aspect, the mﬁa tion provides conpounds
of 25 formula (1) Jherein [err] represenis @ hydrogen atomor a group
selected from[err —a'tl i [err] al kenyl, é?mi al kynyl, [err]cycl oal kyl N
[err]cycl oal kyl [ er F yl, phen or phen ] alkyl (n and I m being as
defined in fornula \%‘J SUI t abl e physi ol ogi c\s(l y acceptable salts of the
conmpounds of 30 ‘%eneral formula (1) includg acid addition salts formed
with ofganic or inorganic acids for exarrpl e, drochl ori des, hydrobrom des,
sul phates, alkyl - or, arylsul phonat es met hanesul phonat es_ or
[err]-tol uenesulﬁ!?ﬁdﬁat"@%‘)eseﬁ §phtﬂ1‘@§e"‘ &gé'l‘a‘t‘-‘e§ orqup, sglested feepnat es,

tartrates; F-E?JI%'FS L‘%ngal'ﬂ@hf’ﬁ,t @?_ﬁmmgyn?ﬁl V@ﬁ.?ﬁéé@élk;’Pr exanpl e, be 35

hydr at es. t hé excepti on

t et rahydro Es{-(oycmllkyll Mﬁmﬁazmendlylpf'enylcl- alkyl, \
met hyl 4 - 5- ( pRéAPImELhd¥ Pﬂé‘ﬂﬂy)l J&ﬂeaweda&ﬂ,, %a@&o,dymdeﬂyil QRERIR| LBRS, - 4-

Al'l op |caI |sor§egs 0 unds , of 5gener forrm a nd their mxtures
i ncl udi ng t med NRagerH"c ‘&erfh‘érﬂeof'“ §nd wiyieh (ay otrlr"ét #&me PEoners of
corrpoulndfs ofldiffurenht A eath , reEfésealtbrﬁh?drdlﬁnth&aml , NeY L Oﬂ.kyﬁetfr.elc ,Lhg to the
general fornmu an. al raight c r -
branched chﬁ?’ﬁﬂ’aﬁ(lk% gﬁ?'ﬂﬂ!p, ¥f%% heﬂ%&rwl‘tan‘éﬂh%ou’)ﬁ b’? E@?h the o’

prop-2-yl, pbemjl- peaupl is mptidhally @babtwbqbrhypoﬁe ydr, mpmr C]l_,peaikyl, Ciay
Do B0, Ry ol SEMBNOLY Uy (5 BUSTH) Spaf g Do
group, or [gp?ﬁ neEprepsesant a fysregen rE9R when R represents o group -CO R
or -S0,R%);
one of the groups represented by R2, R3 and R* is a hydrogen atom
or a C)_galkyl, C;_,cycloalkyl, C,_calkenyl, phenyl or phenylC . ,alkyl
20 group, and each of the other two groupd, which may be the same or
different, represents a hydrbgen atom or a C,_, alkyl group;
n represents 2 or 3;
and physiologically acceptable salts and solvates thereof.
According to one aspect, the invention proVides compounds of
25 formula (I) wherein R! represents a hydrogen atom or a group selected -
from C,_¢ alkyl, Ci-¢ alkenyl, Ca_lo alkynyl, C3.7cycloalky1, ~/
C;-7cycloalkylC,_, alkyl, phenyl or phenylC,_, alkyl (n end Im being
as defined in formula (I)).
Suitable physiologically acceptable salts of the compounds of
30 general formula (I) include acid addition salts formed with organic or
inorganic acids for examplé, hydrochlorides, hydrobromides, sulphates,
alkyl- or arylsulphonates (e.g. methanesulphonates or
- p~toluenesulphonates), phosphates, acetatesd, citrates, succinates,
tartrates, fumarates and maleates. The solvates may, for examplé, be
35 hydrates. '
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30 = group, or [err] or [err] represents a [err]al kenyl group, the double
or triple bond may not be adjacent to the nitrogen atom A phenyl[err]alkyl
gqroup may be, for exanple, a benzyl, phenethyl or 3-phenyl propyl group. A
[err]cycl oal kyl group may be, for exanple, a cyclopropyl, cyclobutyl,
cyekopentyl, cycl.ohexyl or cycloheptyl 15 , _group. A preferred class of
conpounds of formula (1) is that wherein [err] represents a hydrogen atom

or a [err] alkyl (él4.optical|isonets/pf dompeyndsr of\depernlofioomulia) (I] @nd]their

al kenyl (e. 9. RiRRIéseiMtlldidLthd b)Y hiXi®irls tNePPsrs- ¥AY 1l the geometric
[err]cycl oal kyl ée.%. éyclo enty%ﬁ, 20 Jerr cycl oal kyl met hyl (e.g.

cycl opent yl met A§PReTSyf rﬁ?’f"?&qd]a formyle (L) 8R% mbraced. By | thet ifﬁ&@?ﬁb‘?'ﬁyl ,
[N, Nfli |[E”] a: 'kKI calrmaam' dotc{ ﬁhle-gelNeir:hl ¢}:§mnhytmr bﬁ/bmuwojrfoep may be a |
err]a su nvl ,(e.0.. e S n roup. _.Myre prefera rr

r epr esen%/é a I[Oggﬁllggﬁ k?’%lf'e‘.’rg.bl(?h‘e#'ﬁgl 8}#"[@%7?-%”85% P°F F’é?"lpﬁﬁf 1&%9;' f}’( e.g.

Fr Op]- 2- ylnyl I) 3 Péhﬂ],cneﬂ('mlykyIpr@avzg-ylZi-rutaél,clsv«)tt-dpﬁhi >2:-)1ethy1pr0pk—2|-y1,
err]cycl oa : ; err e.g.

benzyl 31 pheniﬁ%’ﬂﬁyépgﬁfﬁg& Eﬁéﬁyéi'%r%él%y 32?%5&%"185#{%’?/5& :

N, M: rreE |h§/| _cae?ﬁmm cloprgpenyd. orbhutererl pr?lper r‘:ubncm hsrspu:seo(bﬁpmunds OI

f a S ' o er r - or r

alkyl (evg mothyri H0 S ShRNORGEGEREE: Betn W dRPAEREE € Runprtenl f ey

prefEH'rea cl assrepconpiuntRerepnssants a(§ 3 jadkartydt andues cthe owble or

represents a hyg{HQeBosd Ay Hotobé Ydjhcertkd the fitrBEdd %kdmIr @UP, nNOIre
preferably a hydrogen atom A further preferred claSs o ounds of

fornula (1) isPbeitassaliyl grapeiney[ e foF &xomRksht & %F"I'ﬁ'fyaf g’ggﬂe‘%hyén?’br a
[erT] alkyl (e3gpheiglpidpydrgioapt | -APCOLEyE1HIRYD . gruls tmayr 66 £irab| ekahplé, a
represents a nethyl group. This.is t repl acenent  sheet Dat e: 9 NOV
1658 ° " 5. EXEIaRrPrY i Y PLBPEY e By EIoRRRE Ay PBEHRORE, SYeLPhgPtYL
preferabH [ er ghabgeyl , [err] cycloal kyl, [err] al kenyl or phenyl[err]alkyl,
more particul arl y [AeEJ{-;fe%:Eg Ic‘l_ass of compounds of formula (I) is that wherein Rl
represents a hydrogen atom or a C,-¢ alkyl (e.g. methyl, ethyl,
~h-propyl, prop-2-yl), C,_, alkenyl (e.g. prop-2-enyl], C3-, alkynyl
(e.g. prop-2-ynyl), C...cycloalkyl (e.g. cyclopentyl),
20 C;_gcycloalkylmethyl (e.g. cyclopentylmethyl), phenylC,_, alkyl (e.g.
benzyl), phenylmethoxymethyl, N,N-diC,_.alkylcarboxamido (e.g. N,N-
dimethylcarboxamido) or C,_jalkylsulphonyl (e.g. methylsulphonyl)
group. More preferably Rl represents a C,_, alkyl (e.g. methyl or
h-propyl), C,_,alkynyl (e.g. prop-2-ynyl), Cs_scygldalkyl (e.g.

N\ 25 cyclopentyl), Cg-.cycloalkylmethyl (e.g. cyclopentylmethyl),
phenylC;_, alkyl (e.g. benzyl), phenylmethoxymethyl, or N,N-
diC,_jalkylcarboxamido (e.g. N,N-dimethylcarboxamido) group.

Another preferred class of compounds of formula (I) is that
wherein R2 represents a hydrogen atom or a C,_; alkyl (e.g. methyl)

30 group, more preferably a hydrogen atom.

Another preferred class of compounds of formula (I) is that
wherein R3 represents a hydrogen atom or a C,-3 alkyl (e.g. methyl
group, more preferably a hydrogen atom. '

A further preferred class of compounds of formula (I) is that

35 wherein R“'represents a hydrogen atom or a C;_3 alkyl (e.g. methyl or
n-propyl) group. Most preferably R* represents a methyl group.
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Afurther preferred class of conpounds of formula (1) is that 5 wherein *
n represents 2. A preferred group of conmpounds of fornula (1) is that
* wherein [err] represents a hydrogen atomor a [err] alkyl, [err]alkenyl, -
[err]al kynyl, [err]cycloal kyl, [err]cycloal kyl net hyl, phenyl[err] alkyl,
~phenyl met hoxynet hyl, N, N-di [err]al kyl carboxani do or [err]al kyl sul phonyl 10
\_group; R2 represents a hydrogen atonT @hd=[err] and [err] each represent a

hydrogen at om orwngn A% hhd R3a£3¢ﬂes&rtoupamﬁeaaaﬁornsylrarhy ﬁi’éﬁéﬁbﬂ?d group of

ds of f | h
S sy e Y B SO BN AN SRR e s PN
N-di et hyl c gabbicanasky €., alkgl.oup; [err] and [err] each represent a
hydrogen atom gng, [ thek &‘%8&?%5@1& oFEéoRéLurgsoHPlfoW@@ i he akave
P rfg of conpounds

preferred and partrcu preferre rou an "especi al ly
| mpor t &nt gmbeq:amfndmppms e that in whrch n represents 2. 20

Preferred conpo t | 1
2. 3, 4 5 tetranycy bE pat iyl [‘%"5%"%”?@{*& mdealaty Ty

pyri do[ 4, 3- FEpPeReNtY -y hydrogen atom or a 1~y 8lkyl, €., alkenyl, C . liynyl,
er fh;llii tl ﬁtr gﬂrcqoénryﬂhe@% &B?éfb&hﬂylﬁue%ﬁ,nﬁﬁ%hc}"; iikytgzol - T4 yl)- o/
5-cycl opent ?rzvls\e&ﬁwr"et'rﬂhyﬂrhb -d3C {-(ﬁllfﬁtcmj"l"’"ﬂ‘l-i‘i"?n%a%tﬂ #Jkyleplphonyl
met hylip- 1H piroiygho| A2 epresuts- 4 - h?ﬂﬁdgen atom; and R3 and R* each represent a
2,3,4,5- tetrapﬁdro 2; %hS met Eyl | m dazol 4-yl ) met hyl ] - 5- pr opyl -

l-

pyri do[4 3 15']y
5- (cycl opent yl net lpatdichlarly, Ereﬁurredrmoup Df[ ¢dmpoendsy lof | fermoilald20] isl- 30 \,j

I hyl

3. Zrngt &Y Lo Heabiefel o b "rggﬁtg 8 HeEhyly prprooyl, frog-2apwly i1
azepi no[ 4, 3.cy]:i/¢mp:yl,( - Qmetylmethyl, benzyl or N, N-dimethylcarboxamldo
2,3,425-tet rﬁhgﬁ! @ew ﬁs @Jchyrerﬁ {aér& ger.,rarrl, Eaa,dgmlnﬂrx,!u)esents a

msthyl] 1- oXo pyrid 3-b]1 e5carbo
2,3, 4, 5-t et mehby &rQUF[(s rrethyl 1H i mi dazol - 4y|)methy|] 5- (2-

propy nyl ) 1H pyrwﬂaiﬁl thebdbaveOprdfepred ar‘rdrrrpsrtﬁcmhﬂy PPLAEIe8B Njroapeasr Dat e:
19 hov 1 8compounds, an especially important group of compounds is that in which
n represents 2.
20 Preferred compounds according to the invention are:
2,3,4 S-tetrahydro—S-methyl-Z-[(S-methyl—lH—imldazol—#-yl)methyl]-lH-
pyrido[4,3-blindol-1-one;
2,3,4,5-tetrahydro-5-(phenylmethyl)-2-[ (5-methyl-1H-imidazol-4-yl)-
methyl]-1H-pyrido{4,3-blindol-1-one; -
25 S-cyclopentyld2,3,4,5-tetrahydro;2—[(5-methyl-lﬂrimidazol-4—yl)—
methyl]-1H-pyrido[4,3-blindol-1-one;
2,3,4,5-tetrahydro-2- [(S-methyl-lH-1midazol-4-y1)methyl]—S—propyl—lH-
pyrido[4,3-blindol-1-one; '
5-(cyclopentylmethyl)-2,3,4, S-tetrahydro-z-[(5-methy1-lH-1m1dazol-4-
30 y1l)methyl]-1H-pyrido[4,3-blindol-1-one;
3,4, 5, 6-tetrahydro~6-methyl-2-[ (5-methyl-1H-imidazol-4-y1l)methyl]-
azepino[4,3-bJlindol-1(2H )-one;
2,3,4,5-tetrahydro-N,N-dimethyl-2-[ (5-methyl-1H-imidazol-4-y1)-
methyl]-l-oxo-jﬂrpyrido[4,3-b]indole-5-carboxamide;'
35 2,3,4,5~tetrahydro-2-[ (5-methyl-1H-imidazol-4-y1)methyl]-5-(2~
propynyl)=1H-pyrido[4,3-blindol-1-one; -
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and; t hei'r physi ol ogi cal | y acceptabl e salts and sol vates. The potent and
sel ective antagonismof 5-HT at 5-[err] receptors by conpounds of the
jnvention has been denonstrated by their ability to inhibit

3- (5-methyl - 1H-i m dazol -4-yl)-1-[1-(nethyl6t=)-1Hindol- 5

3-yl]-1- prOpaQRHechgipdﬂé-ggéﬂbgg@én?%&fe?t&ﬁe seliLenbumosnal.cs (foll oing

t he general procedure atrick et al. in Nature, 1987,

330, 746), and/or Thg Rofent amsi P?]t%'Ft%‘tF |8nh@<mnés'wé’ B-H{irat npriid goreceptors by
dggyt ari S?t ' ?ﬁoﬁﬁodnh@ élﬁ:thé Sﬁn'véﬁi?.@n;/ﬁéwgeé}e[déﬂorﬁt@@@éc{itby%elizoablllgy I_tl_lc_: { n
addition to their actiyity. as ent and, sel.e g S. 0 a
5-[err] receptifpibit é?%/ 'by&nmmga 66?3@1)'3'ltlo?f‘%g’yingejn'ﬁho’d“{‘?éve t he
advant age sof anyB]cuepﬂﬁﬂmdhlé diheihgofin asti @ftorAimAr tortexahémogpnetear r ed
conpound on aggount .of both its, paten and on. of i ' -
23,4 5-tet raﬁ?‘ °wén9re genfrf]( é’rﬁﬁ??c‘."}éf g‘%eag lb "G. K?f&at??cll %t al. in
1H i m dazol - 44_12 yrent B987,- D}O,pyﬂhopttq!@rbpy rthelir 1abdhdtintg inhgbit the

hysi ol I | f thi
physi ol ogi cal lsy, ?‘ﬁl;n??%@:ﬁd‘e’ r&éatgﬁﬁ cff‘e)ltKé‘t:% 1?61%%@&r g %%&@eo this

compound are the ate rrpoun s of formula (1), which
anwonl se t herepdradiond 5-HT at 5-HT3 receptors, are useful in the

treat menyoof condigy QB&lﬁHﬁW@%h@ﬁ actﬁi?r&t 'pStéHtSQﬁ@%%étﬁvg antagonists
schi zophrenia and nangg%@éanX|et and nausea and vomtmgn part|cularly

that associ at & #rthhe s ROGERtANTer SARFa LM FOPRRHNIEHRFSORIINT AT ENds of
formula (1) arlavahﬁtanune%uthe radVértabe et aﬁr&xteﬁdegﬂsmfaﬁoat@slaetlwrrpt ons of

gasLrof et 2l Gy ShURELY 8P HETh Red “Githodted o BRRSRE 1 ISP bency
m gt ai ne; and gpdi durafmapmﬂnais:mﬁ fa)ﬂ;ri:}&g%tétrﬂhydml-sandhhybs’bd(Bmetthyel—
oot el SBRSpRAIEL Lo AR ISh Stk featlingy gRORERT 07 0O
Date: 19 hK)/:p@gslologically acceptable salts and solvates. Preferred salts of
this combouhd are the hydrochloride and maleate.
Compounds of formula (I), which antagonise the effect of 5-HT at
5-HT; receptors, are useful in the treatment of conditions such as
20  psychotic disorders (e.g. schizophrenia and mania); anxiety; and
nausea and vomiting, particylarly that associated with cancer
chemotherapy and radiotherapy. Compounds of formula (I) are also
useful in the treatment of gastric stasis; symptoms of
gastrointestinal dysfunction such as occur with dyspepsia, peptic
25 ulcer, reflux oesophagitis, flatulence and irritable bowel syndrome;
. migraine; and pain. Compounds of formula (I) mey also be used in the
treatment of dependency on drugs and substances of abusé, depression,

and dementia and other cognitive disorders.
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-7- Accordingly, the invention also provides a pharnaceutical composition -
_ which conprises at |east one conpound selected from5 conpounds of the
general formula (1), and their physiolodgically acceptable salts and
solvates (e.g. hydrates), for use in human or veterinary nedicine, and
formul ated for adm nistration by any convenient -route. Such conpositions
may be formulated in conventional nanner using 10 one or nore '

physi ol ogi cal |y ASSEable Ga" IBREIANGIaN pEdAdl ol harddiibeldin cOTPOUNS

according to the inven or mu d for or par ent er al o/
or rectal adempésition w@nclmrcornnu@esoahfnlseﬁt ane ccomgeunst ppectedafromn by

| nhal ai;i on Q:rombél:?]‘dfsf&fa th@"%e(w%b&i‘%mﬁdlraot'ﬁﬁ EH@ t'ﬁ@i'f thh961oyeeal 1S

For oral adm nistration har maceut | cal sitions nmay take the form

of, for exarﬁﬁpépt&béﬁl%ﬁ%so?“dcﬁmm% (ﬁrﬁpéﬁyébeb&f eofRFeHEs dﬁ’aT’”’??é‘aHE with

phar maceut | %ltéi/u@@yaﬁgdabiﬁ e¥Rd Foemilatsd 7o ragdmin DS rad iy &yt sny €. 9.
pregel atini sed | Z rch, polyvinylpyrrolidone or hydroxyl propyl _
met hyl cel | ul%G8¥§n+ep IW°é‘ & (e.g. lactose, 20 mi crocrystalline cellul ose

or cal ci um hydr ogih adsmpbﬁtoa)s mdyube immrat(ae ih comgmtiondd sberddraueing al c
or siljica); disinte at o rch or di u tarch, gl.ycol | at

of vedfiny &5enpt npae PhvEidfoolestl Sdobie faSli R AN SEEMGEKEO. O A
by nethods wel | Thu@whhe wommndstaccgrdmm\gdtq)rtbpammnbim ey hﬂ&brmuleted
oot /28 8R! Alkal) fyegénteralf&r Tl LA KR Gn SOLNIA Fagp, SYT DS

or suspensi ons, ’t esent as a dr OI’ constitution

Wi th wat er muxéew@r fgmlqdami@tve jog| bybemk%tlae@r iweﬂflatzqan debhepar at i ons

nmay be prepaihgdudly tgg%@ﬁlﬁnabsmans WI th pharnmaceutical ly acceptable
addltlves such a suspend |ng Egent (e.g. sorbital syrup, cellulose

deri vati ves or r oral, %féa"eo‘i*ﬁl ghargpesutigpd,jcompositdons disystake g.
| eci thin or theatém of NCorackemple, \tabietseor (cegguleal prepared | by eb:hwenesérms

e R I R AT I I BTN A U M
may al so comganhstﬂefigerprsgélaﬂ:,miéeﬂ«mhengtamhl quliyninydpgrsolddomniorg 35
agents as anpiyapLyBtEpy1’ Mebny1BelAobER PELIERA! (S8 actoss, |
20 microcrystalline cellulose or calcium hydrogen phosphate); lubricants
(e.g. magnesium stearate, talc or silica); disintegrants (e.g. potato
starch or sodium starch gl§collate); or wetting agents (e.g. sodium
lauryl sulphate). The tablets may be coated by methods well known in
the ert. Liquid preparationé for oral administration may take the
25 form of, fdr example, solutionsg, syrups or suspensibné, or they may be
presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preparatlons may be prepared
by conventional means with pharmaceutically acceptable additives such
as suspending agents (e.g. sorbitol syrup, cellulose derivatives or
30 hydrogenated edible fats); emulsifying agents (e.g. lecithin or
acacia); non-aqueous vehicles (e.g. almond oil, oily esters, ethyl
alcohol or fractionated vegetable oils); and preservatives (e.g.
methyl or propyl-p-hydroxybenzoates or sorbic acid). The preparations
may also contain buffer salts, flavouring, colouring and sweetening

35 agents as appropriate.
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bate: 19 NOV 1998 -8- Preparations for oral adm nistration may be
suitably fornulated to.give controlled rel ease of the active conpound. For
buccal admi nistration the conpositions nmay,take the formof tablets or

| ozenges fornul ated in conventional manner. 5 The conpounds of
the invention may. Rreparatiohaifed émal pdmiedstradiom ey nbessnitabdy Byrmbbetes

jection or qaNki ARk R 4P G TleadiObFtha!ddt1Se ' phiidict f on may be

presented in uni sage orme &? in a es or |n mul ti-dose conta| ners
Wi tby an added pred@rvBy¥Gasd admipistyebien ¢ 6rf’s°"‘ﬁ‘é(§/1ttlak% may cbpkeoths; Faem of '
suspensi ons, f&@bu«liﬁsoas XzeAdks fortﬂJIHh te&d QﬁScdrﬁg@tilohaDrmaaﬁluﬁDus veh:]I cles, and
may contain formulgtory agents ch.as suspendin bi l i sing_ an

di spersifg agents. & F%?H?g?‘i'wf % ﬁ%"%‘i‘%?'?é' ?'n%?qe’ﬂ f"ﬁe paLen %’\ﬁ}er
formfor constadmmismnatnimhbga bmdlus dinjjectiehi ai epningoustiefusimnpyr ogen-free

water, bef Ore gy t{l#?t)ns for. Jtn,]ecl-:rﬂ% ﬁ%@g%ﬂiemeé B8 Ji1¥Chdde BQ B é‘lgso be

fornulated in rec FONS Suclf as 'suppositori es or tenti
enemas, e.g. doenampauleg o@ommmatmae gmppgmewas withsans addedh pagsqnyebavebut ter

or other gl yce,rhbdg&n if‘tl%ﬂﬂ'nﬂdyofz‘aﬁeo shiéle fBP:Eé"éEB% éﬁ@ﬁsﬂﬁ%créﬁ‘éﬂi&]{se&o“s' Y

thUO corrpoun I nvention may a e fornul ated as depot
pr epar ati%ns. emgleipnsoiny oddy iatgaquscia| wahielns,nagd pey m’cmrstferwamry

i npl antation (Jgeht@@aawla% §&B&HB%§%0§§AB&19§MQ“EﬁWSGin%EEM')g ag
I ntramuscul ar jnjecti,on i nvent i on

e .conpoun
iy be. 1 or rmul ALCBALHE L FaRject A HOTIALR MRy dieodh ot Fafat er | al s
(for exanpl e asnatitulibsiwdbhid) saitablec@hible, elg) s@érikﬁwpymjeangeer wstieds,
or a sparlng“y sol ubl e derivatives, for exanple, as a sparingly soluble
salt. For adm r? HF &fPon by i nhal ati on the conpounds according to the
inventi d¥ are convihei eomdoundelofyvtheednventibe nfayr alaof barfozeulbated fpreagtd0

presentati on fcﬁﬁgbﬂt‘?zﬁﬁé”s’ugﬁa] g&é&:} gfoﬁegepykw&{uowemwe elge of a

sui t abl e prope uor orret hane
contalnlng conventlonal suppository bases such. as cocoa butter or

other glycerides.
In addition to the formulations described previously, the
20 compounds of the invention may also be formulated as depot
preparations. Such long acting formulations may be administered by
implantation (for example subcutaneously or intramuscularly) or by
intramuscular injection. Thus, for example, the compounds of the
invention may be formulated with suitable polymeric or hydrophobic
25 materials (for example as an emulsion in an acceptable o0il) or ion
\ exchange resins, or as sparingly soluble derivativesd, for examplé, as
a sparingly soluble salt.
For administration by inhalation the compounds according to the
invention are conveniently delivered in the form of an aeerosol spray
30 presentation from pressurised packs or a nebuliser, with the use of a
suitable propellant, é.g- dichlorodifluoromethané,
trichlorofluoromethané, dichlorotetrafluoroethané, carbon dioxide or
other suitable gas. In the case of a pressurised aerosol the dosage
unit may be determined by providing a valve to deliver a metered
35 amount. Capsules and cartridges of e.g. gelatin for use in an inhaler
or insufflator may be formulated containing a powder mix of a compound

i



trrchl orof | uoronet hane, dichl orotetrafluoroethane, carbon di oxide or other
suitable gas. In the case of a pressurised aerosol the dosage unit may be
- determined by providing a valve to deliver a netered 35 anount .
Capsul es and cartridges of e.g. gelatim for use in an inhater.or

Ansufflator gRendeintehtlehadd aCaiiitably gsw&rpemersum %agOfactog@rground This is
\vhe repl acenent sheet Date: 19 NOv 1 -9- of the invention and a

sui tabl e poWﬂ@Fc%ase such as | actose or starch. For intranasal
admi ni stration, Edre ictwgpasaldadairdatsation] d:rieheompbum laotorddyig b the nul at e

as 501 Ut on, fhe BRI ' Aldeila e sd1uttond s BURATEL UG rolgl | 005

devi ce or al e carrier
admi ni st r at i auitablengeteredi emiphidt diobe davicel @Fi ebterwhblveémndsovdﬁrﬂdmnul a

(1) may al S%Rﬁ @@hﬂélﬁteeé&&ib? R TRIMALb At NisPhY & shiiNeibaRad1iCeROENt S.
Thus, for exanmple, in the treatment of gastric stasis, synptons of

gastr0|ntest¢Q%&Fedysfunct|on and nausea and vomting, the conpounds of

formula (1) my g %dmdﬂmaéeffedommsoml iéy ia®80 Wet bdﬁm&esa@aeirory agents
such as hi stani ne rec ant agqni st s tldlne syf oti di ne,
1- et hyl - 5- [ ¢eRb E‘Ba‘[( d%%&r? eﬁy HRZER Bh@%}é] prgfb a‘r‘n“rﬁﬂnplﬁ’r nthe 15y
tri azole- 3- neidagient ofigutiit BEasisqynyniplome ofnga's&t-bﬂwestnmlr dysfiundtive) or

P hi pi t . le). A f t ds of
the | nvent | ot BpSRsin T $ppEiiney Y8’ faeofd® 8P RERUELTE PeroRg bocy el ght)
is 0.001 to ddGnbsteredfizy awibinetinh wittcéntisecpetoryr ejemtabduchOad to 20ng of
the 20 fide rLe“Q ?@c@ﬁorpﬁﬁ%dﬁ%ist%o?& r%fpér&}iﬁﬂneas?&%%ﬂﬁﬁeqht of free

base, whi ch cou

er It
will be apprbcneéhw%h&-[?r(mpmdh@de@s%wph@wﬁerwbiqme‘:ﬁéﬂr 2»Y,érrs to.

t he dogsige, &%&%Hﬂé@%&ﬁa&@? e 38N, 0 REM QIS nlﬂﬁuﬂ%é @at. The dosage
w Il al so depend_ on of adn1n|str§g|on . Conpounds of

general for nEfX@tigine nQF H%lsﬂgﬁwleamtoa% pgammgprazole)

A proposed dose of the compounds of the invention for
administration to man (of approximately 70kg body weight) is 0.001 to
100mg, preferably 0.01 to 50mg, more preferably 0.1 to 20mg of the

20 active ingredient per unit dose eXpresséd as the weight of free base,
which could be administered, for examplé, 1 to 4 times per day. It
will be appreciated that it may be necessary to make routine
variations to the dosagé, depending on the age and condition of the
patient. The dosage will also depend on the route of administration.

25 ‘Compounds of general formula (I) and physiologically acceptable
salts or solvates thereof may be prepared by the general methods N/
outlined hereinafter. In the following descriptiori, the groups Ri, d,
and Im are as defined for compounds of general formula (I) unless
otherwise stated. . .

30 According to a first general process (A), a compound of general
formula (I) may be prepared by alkylating a compound of formula (II):
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Salts or solvates thereof may be prepared by the general nethods outlined
hereinafter. In the foll owi ng description, the groups [err], n, and Lmare
as defined for conpounds of general formula (1) unless otherw se stated. 30
According to a.first general process (A), a compound of general formula (I)
may-~be prepared by dlkylating a compound of formula (I1): This is the
replacenent sheet Date: 19 NOV 1998 -7100 [ERR] with a conpound of
formula (111): LCH2-Im : (I'11) or a protected derivative thereof,
wherein L represents a Iei?ing atom 10 or group,.such as a hal ogen
atom (e.g. chloring, brond ne or iodine), or an acyloxy group (e.g.
trifluoroacetyl oxy#oX acet ﬁ) or a sul phonyl oxy group (e.g.
trifluoromethanes Ip [err]- toluenesulphon ﬂéy or

nmet hanesul phonyl o %@b fo Mhere necessary by rerfoval of any protecting
gr oups. % Is prefe 1\y/a 15 N hal ogen atom (e.g. a chlorine atom. The
reaction may be carfied out in an inert solvent such as an ether (e.g.

di met hoxyet hane, digl yRé or tetrahydrofuran), a substituted am de (e.g.

di et hyl f or mam de or N-nethyl pyrrolidone), an aromatic hydrocarbon (e.g.
toluene), a keypiea(éo rlrrgour&P%FQfBi'hulé)r(Ifﬂ) di met hyl sul phoxi de, at a

t enper at ure bet ween anbi ent and [e@ﬁ% I|n the pres ﬁ? of a base. Suitable
bases include alkali metal hydrides'{26™%. sodiumh de), alkali neta
carbonates (e.or sprotestedrdeoinatiye thiekedfi, mmindcrir@pses(eetg a deaving atom
am de), w kali e K t al
hydr oxi des (e. gg%%gbp 858'2'( ag Enla‘e gpgen fg gélgs(ﬁnyhygpgé? d‘ﬁ%’ﬂ% % fdrﬁfmg?
re\QJacement sheetanm@;d.oxxggmqw (‘pggg trifluoroacetyloxy or acetoxy), or a

sulphonyloxy group (e.g. trifluoromethanesulphonyloxy,
p-toluenesulphonyloxy or methanesulphonyloxy), followed where
necessary by removal of any protecting groups. L is preferably a

15 halogen atom (e.g. a chlorine atom).

The reaction may be carried out in an inert solvent such as an

ether (e.g. dimethoxyethané, diglyme or tetrshydrofuran), a
substituted amide (e.g. dimethylformamide or ﬁrmethylpyrrolidone), an
aromatic hydrocarbon (e.g. .toluene), a ketone (e.g. acetone), or

20 dimethyl sulphoxidé, at a temperature between ambient and 1000C, in
the presence of a base. Suitable bases include alkali metal hydrides
(e.g. sodium hydride), alkali metal carbonates (e.g. sodium
carbonate), alkali metel amides (e.g. sodium emide), alkali metal
alkoxides (e.g. potassium t-butoxide) or alkali metal hydroxides (e.g.

25 sodium or potassium hydroxide).
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Actordi-ng to another general process (B), a conpound of general formula (1)

wherein n represents 2, may be prepared-by hydrogenati on of a conpound of
“formula (1V): [ERR] 10 or a protected derivative thereof, followed where o

necessary by renoval of any protecting groups. Hydrogenatibn according to

g§neral process (B) may be effected usihng conventional procedures, for
(exanple usi ng hydrogen in the 15 presence of a noble netal catalyst

(e.g. palladi um Adpaingite kerlothgd @knerael procebodiBly)a compaurdadfigeseralny b

supported on for anpl char | .or,al umna,: |t er L .
honbogeneous f:oé'f"g\?ays(t? )fs"t'rﬁ:)eﬁgja"s "t ??pg% ?Tt%h%hy"#ﬁhg%ﬁ?#e%rd hg%liq%?#ééﬁ"é?%d’e may
be used. Theofhypdeonpouad jofnfasimula fdMér al |y be effected in a sol vent such as
an 20 al cohol (e.g. nethanol or ethanol), an ether (e.g. dioxan), or
an ester (e.g. ethyl acetate), ®r in a m xture of an al cohol and either a
hydr oc& bon (e.g. toluene) or a!halogenated hydroc ppn (e.g. This is the
repl acenent sheet Date: f1R hkyfqgés - 12 - dicﬁforonethane), at a
tenperature in the range -&—w0 [Nerrlm and at a pressure of from1 to 10
at nospheres. According fo knoﬂhed general process (C), a conpound of
general formula (1) may\o# Yrera¥ ed by cyclising a compound of fornula (N
5 [ERR] 10 wherein Wrepresahts®a hydrogen atom and Y represents the group
NH, or Wrepresents a hal og atomand Y represents a bond, or a salt or
prot eckled derivative thereof, followed where necessary by renoval of 15

any protect g O ouadted GePiviltife tRefdlt, CFOIIUNEE YheténeBleddr) 5> Fehdvar t NC

reaction is
of any protecting groups. - : o

Hydrogenation according to general process (B) may be effected

using conventional procedures, for example using hydraogen in the

15 presence of a noble metal catalyst (e.g. palladium, Reney nickel,
platinum or rhodium). The cataiyst may be supported ori, for example,
charcoal. or alumina, or alternatively a homogeneous catalyst such as
tris(triphenylphosphine)rhodium chloride may be used.. The
hydrogenation will generally be effected in a solvent such as an

20 alcohol (e.g. methanol or ethanol), an ether (e.g. dioxan), or an
ester (e.g. ethyl acetate), or in a mixture of an alcohol and either
a hydrocarbon (e.g. toluene) or a halogenated hydrocarbon (e.g.

-
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effected with a conpound of fornula (V) wherein Wrepresents a hydrogen
atom and Y represents the group NH, and the cyclisation may be carried out
i:n aqueous or non-aqueous nedia, in the presence of an 20 acid
catalyst. It will -be appreciated that these conpounds of fornula (V) may
exisst in.the correspondi ng enol hydrazone jautoneric form When an aqueous

p _
nes) um 12 2P Gl e, 6 R L oA e B Lo 1B A

oran et her (eegreahmaof drom et tamﬂdabiqspheu)es-The acid cat aI yst nmay be, for

exanpl e, an 'norgaﬂé&rﬁfﬂdjtéu&ﬂtﬁ?:y geReR! 5@:0 ag@ 0§ oa{,a,.ﬁmog,f O#L.QP [ c

acid. In sone cases the acid cat t may a reac

In-an anhydr oufonmabe t(1d mayche WwrereRedchy wxplisingre wmmdopf rfiorauld ((MDR)I s or

ethers 3G (e.g. as described above), carboxylic acids (e.g. acetic
acid) or esters (e.g. ethyl acetate)@ the acid catalyst nmay alternatively
be a Lewis acid such as borgn @fiflugriQp zinc chloride or nmagnesium

chl oride. The cyclisation ﬂ@aotlon nay £Aanveniently be carried out at
tenperatures of from20 tq [efr] qref rabry 20 to [ef¥)]. 35

Al ey nat ively the cyclisate one accor.q_ tyo enbodi ment (a) of process (O
may be carried out in the Wésence of p(ﬁ pphosphate ester in a reaction
medi um Wy ch may conprise ohe re organi c solvents, This is the

repl acenent sheet Date: 19 11998 - 13 - pref erably hal ogenat ed
hydr ocar bons such as chl orof orm di chl oronet hane, dichl oroet hane,

di chl orodi fl UWHHFSH‘W?ep&EeﬂQ%WiﬁﬁoQQ?E@&I -anBOY YRpPsdanes ethﬁséﬁg @-l,a Fyl

mxture of esters which pr epar ed fron1phosphorus pent ox

et hér and chl of SeBFsAents a X%H%F'cﬂ‘%?@' g { ReRFEEeNI® aelmdmwau saltrengent s

for Organic Symidteste defivethas thexeoF| cFotloweloerd hedesaasy $9Nsemol86 7or.
Accor di to anQt her gbodlnent (b) of process (C), the reaction is

effected™wi th cBFﬁ)t(?ﬁ LMl a (V) wherein Wrepresents a hal ogen
atom for exanpl e, AecorHing itoconet embodimentoe) mfepmocebs y(C)a the reaction is

effected with a compound of formula (V) wherein W represents a
hydrogen atom and Y represents the group NH, and the cyclisation may
- be carried out in aqueous or non?aqueous media, in the presence of an
20 acid catalyst.

It will be appreciated that these compounds of formula (V) may
exist in the corresponding enol hydrazone tautomeric form.

When an aqueous medium is employed this may be water or a mixture
of water and a organic solvent such as an alcohol (e.g. methanol,

U 25 ethanol or isopropanol) or an ether (e.g. dioxan or tetrahydrofuran).
The acid catalyst may be, for example, an inorganic acid such as
concentrated hydrochloric or éulphuric acid. In some cases the acid
catalyst may also act as the reaction solvent. In an anhydrous
reaction mediun, which may comprise one or more alcohols or ethers

30 (e.g. as described above), carboxylic acids (e.g. acetic acid) or
esters (e.g. ethyl acetate), the ecid catalyst may alternatively be
a Lewis acid such as boron trifluorideé, zinc chloride or magnesium
chloride. The cyclisation reaction may conveniently be carried out at
temperatures of from 20 to 2000C, preferably 20 to 1250C.
35 Alternatively the cyclisation accbrding to embodiment (a) of
~ process (C) may be carried out in the presence of polyphosphate ester
in a reaction medium which may comprise one or more organic solvents,
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10~ brom ne or iodine atom Y represents a bond, and the cyclisation is
ef fected photochem cally. The reaction may conveniently be effected by
*irradiating with a mercury |lanp, preferably a nedium or high pressure
nmercury lanmp. Suitable solvents include nitriles (e.g. acetonitrile),
.chlorinated 15 hydrocar bons (e.g. - cepyban tetrachloride) and cyclic
ethers (e. g. tetrah rq(_)lfeur qr, di oxan) and 1 Xt uLgs thereof. The reaction

may conveni d?ﬁelf?”(?é ef’rp)‘tdﬁgcﬁflbgg%rﬁ':’ﬁ of® SMRRRLoch as a tertiary
am ne (e.g. dichtétomktingnes)dichlcrethaw,t dichlorbdiflgermebhampr,o0eIixfides a o/

¢ompound of eg%nggfal ﬁoo,lalyh??{aha% r%lt@r( IsZ) Wtﬁf@ o&#&?ge@&%‘nsm Fdr ogen

atom may b repare reactron a conpoun [ ERR]
or a prot ectprepared foen phosphoresfpentexides cﬁlﬁﬁhﬂdéth%ﬁ aadt‘éﬁﬁé@@clﬂre in 30

the range ofgckafuidy L& thk, mdthbh QML Mear tn nﬁ@ﬁ‘gsww OF §aR¢abyrthesld”,

protecting groups. "Accordi ng .to anot her Locess , a conpound of

gener al forn{ﬂlasf‘l pnfdiieser nJehn ey, gnd )COrrpound of formul a

\S\XI 1) Tgl s is tk@g{o&ﬂﬂ{@‘igf@i&thﬁh?ﬁhﬁﬁbﬂt (b) 16¢ %%9&), tthe J:fétaﬁtidaf%][?]
erein Gre re nts .a rogen at.o e rivativ ereo

with phosge d;ﬂ“gge?\d’ mpgung é?\ﬂgé'm@ﬁpé? 6‘?'35?1'} E’a’(‘ﬁqrﬁﬁe & 8rpound \Qy

formula (VI Iﬁal‘obe'i eutnm,Gf‘bepampm,s aachliooihen@tom o, 1Gore prefierebiyeaat om or

3 PrOLRE o0 MiThbNE I FodiNET A0k, WobhedsRhbO', BRADX RS drd LIA1BRERENEE OF 2

pal | adi m ( Wnere necessary by r prot ecting
groups. Accoafd‘lengettohmhemment of process (E), a corrpound of formula

(VI1), wherein G @Eéé‘éﬁ%%é} BHrWeﬂﬂém:l?t ISHnef‘FécEeﬁaS} qerihidtiRgGEERE 15

in the presence o Lew s_acCid such as”anhydrous al'umniumtrichloride o
stanni ¢ chl JMeTGuErY ﬂtmpx PRefersRl N bt JHoh Prssswts BEFRHFYi hamen i nert .
sol vent suchs@table abDveatsCideldd®eatbiles(ée.@. acetonitrile), chlorinated

15 hydrocarbons (e.g. carbon tetrachloride) and cyclic ethers (e.g.
tetrahydrofuran or dioxan) and mixtures thereof. Thé-reaction may
conveniently be effected in the presence of a base such as a tertiary
amine (e.g. triethylamine).

According to another general process (D), a compound of general

20 formula (I) wherein R3 represents a hydrogen atom, may be prepared by
the reaction of a compound of formula (VI):

//'\ / \ - |
25 N I (V1) : 7

\\/\/ L), 4\//
R* N

1

o

or a protected derivative thereof, with formamide, at e temperature in
30 the rahge of 150 to 200°C, followed where necessary by removal of any
protecting groups. _
According to another general process (E), a compound of general
formula (I) may be prepared by reacting a compound of formula (VII):

This Sheet Has Been R la ed -
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tol uene) or a hal ogenated hydrocarbon (e.g. dichloronethane), or mxtures
t hereof, 'and at a tenperature between anbient and [err]. 20

ACCordrng to anot her enbodi nent of process (E), a conpound of formula
(MI'1), wherein Grepresents an iodine or_a,gromne atom is reacted with
carbon nonoxide in the presence of a pallaé}' um(II) salt (e.g. palladium
acdethate or palladrunlchlorrde) d preferably in the presence of

tri phenyl phosphi ne. The We@ctro may conveniently be 25 effected in a
solyvent such as a terti ?ry eq-me (e.g. tri-n-butylam ne), optionally in the
presence of a co-sol venty sych Els an ether (e.g. tetrahydrofuran) or an
aromati ¢ hydrocarbon (e.¥./t\oyuene), at a tenperature in the range 100 to
[err], -and at at nmospheri c®pr ssukcH ) ActBddi ng to anot her
general g ocess (F), a conmpoghd of g%neral for mul a (l') may be converted

I nto anot her conpound of formula (1) using conventional techniques. Such
conventional tgedy N, ok tion
using protection aﬁgu‘ggﬁ glféeetl?ifoehn)ﬂ%{b%@ﬁ'ﬁéeéggés%rf %g:@%&?éb %Q91&Q¥+]§

accor di ng t o ofBereeheodtifh rhoggenendnithecpranenee snfoa lewdecaridg R by reacting

hydr pgenati on geyonpBunt o fd}mﬁpé“(ﬂi) «'wﬂef’él'ﬁeﬂyxlep%sérﬂsaémaxineﬂabs is the
repl acenent sheget - substituent 1nto an al kyl

t
substit ukht , r%"ﬁlﬁ%"ﬁym 5 At U“&ﬁ%ﬁ%@ﬂ%"ﬁﬁ%tﬂ‘ﬂ&gﬁt’ withy gerhgenBanasidermy

al so be used td)n rlﬂ'pl pmaseac@rwnyImlmmnemyham,oa@nwea whig€lé Q{ERBssH9 by
Hydr ogenati on gor}g p% geral process (F) may be effected using
conventronal p oce rEs 8Ny pro ec§1 3ﬁ$1e usi ng hydrogen in the presence

a cat al yst as desmndlbg(toabwembodzgremerafl process S(E ), B3 .cobpeuride bM formula
ylation' aq@ersl ikske GC0BEAlechE SR Ruthln | d16h1450 rd i ob MRSt Rl O
ena S,

groups such as cycloa
for exardd e, al%cﬁ'r'ﬁoi!ﬂﬂ?eme f°(f5r$nj-leu1§ Iaplﬂrﬁumhlmapbﬂhjouseqirwim a [err]

al kyl, [err] atkfshibrideCbf lst@hkdt¥hloriBe! ] THY HedBELOH may conveniently be
effected in an inert solvent such as an aromatic hydrocarbon (e.g.
toluene) or a halogenated hydrocarbon (e.g. dichloromethane), or
mixtures thereof, and at a temperature between ambient and 1000C.

20 According to another embodiment of process (E), a compound of
formula (VII), wherein G represents an iodine or a bromine atom, is
reacted with carbon monoxide in the presence of a palladium (II) salt
(e.g. palladium acetate or palladium chloride) end preferably in the
presence of triphenylphosphine. The reaction may conveniently be

25  effected in a solvent such as a tertiary amine (e.g.
\— ~ tri-n-butylamine), optionally in the presence of a co-solvent such as

an ether (e.g. tetrahydrofuran) or an aromatic hydrocarbon (e.g.
toluene), at a temperature in the range 100 to 150°C, and at
atmospheric pressure.

30 According to enother general process (F), a compound of general
formula (I) may be converted into another compound of formula (I)
using conventional techniques. Such conventional techniques include
hydrogenation, alkylation and acylation using protection and
deprotection wheré necessary. .

35 Thus, according to one embodiment of the interconversion process
(F), hydrogenation may be used to convert an alkenyl or an alkynyl
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[err]cycl oal kyl[err] al kyl, phenyl [err] alkyl, phenyl nethoxynethyl,
phenoxyet hyl or phenoxynet hyl group may be prepared by al kylating a

« conpound of formula (1) in which [err] represents a hydrogen atom or a 15 .,
conmpound in which [err] represents a [err%alkyl, [err]cycl oal kyl ,
/[err]alkenyl or phenyl[err]al kyl group” be prepared by al kylating the

xoror respondi ngusRibGentdistio E@rauw dubstitiventy of Greraﬂ]cyﬂﬁpﬁe&eﬂhsalaehyﬁr ogen

t I f bed bl hed
o onn Pa SHSEERieritr ™ B SerRELor ok 3 o8 A Bagy 35901660 oS 1 Lol 204G,
ef fected usi ﬂgerammappxmhhal egmbmuyaalh)glragsmtatmi- fﬂydndgan{iépn]a((cmm '
[err] is the.g q%HQrJlO PSeésat r‘ad ebthd ugi.k %\shn&asm %rd%.pa

preferably in the pre ence o a ase ccordi ng anot her e | ment” of

gener al5 pr oc8en examplea yaingowsrogen.iar thel arqqepcwr i eptpdysY, pepresents
[elrr]h 2|5 t desdr@béd aBbvd Qﬁ[&en’ﬁ‘n %o@é&g@m]?df by alcyl at | ng or |

sul phonyl ati ng as, appropyi.ate,..a £0 of fornula i rr
represents a hydﬁB rgt{ﬁ}ky%oagﬁng ‘P}ﬁﬂsiﬂ GRRFRALP ﬁ(‘i‘#‘? ??ﬁjrg'gﬁ%y be
ef fected usi tige dAteguucbiun af agraaps auch GlssS oi¢livamiy Kt aIIgemedm paemﬂkgll ng to
conventi onal ﬁro edures, . for exanple, as described in published 30 o/

Eur opean Pat 8htP peC|f|cat|on No. 210840. It should be appreciated that in
the abe transf dhust lf‘onsexamplﬁayab@mpewulssﬁrf;ormulaje(ii)rmbwhial'oRbrot ect any
sensitive gr nol e ef t nd. i th

undesi rabl e g&%} rg'gta%:tgeco‘d? gﬁ%}h L? Pﬁ(eﬁgf})w’lbeﬂhgc&eés P'y7 %8 %\régifglct t he
indole 35  Cj- ﬂmlmlkylﬁnglkerlmnheogbrclabmhkylf cheayknethexymethylan _
aryl methyl ( Fh&oxye¢ﬁyxl dr pﬁ%mmwamma,( %egpreggﬁéa’lbgeﬁﬂﬁ}igf@bhx o/
al kyl (e.aqg. ., al koxy n&t hyl “S:l et hoxymnet hyl . Th| S is
the repl acenﬁPﬂ‘P"é'ﬁ@e‘tf Feamula ) 3oz R reprfeent%en'zxdraswaat%nw)aor a

sul photg/| ( ec@mpdiind-idl meidwk&rneaessdnlebwnl Sdlklye) . Leyd1ea88il, phonyl)

group. Thus cor i n 0 ral roce upd, of general

fornmula (1) g ’Bg‘eﬂﬁrpg'ﬁ bg: gﬁ?y Eﬁ)ﬁg 8{'%&'2@3"’9“"”9 the
correspondlng compound of formula (I) in which R3 represents a
hydrogen stom, using conventional procedured, for example as described
in published European Patent Specification No. 242973. Thus the

20 reactions may be effected using an eppropriate alkylating agent of
formula R7Z (where R7 is the group to be introduced and Z is a leaving
atom or group), preferably in the presence of a base.

According to another embodiment of general process (F),
compound: of formula (I) wherein R! represents -00285, ~CORS,

25 -CONRSR® or -S0,R5 may be prepared by acylating or sulphonylating es
-appropriaté, a compound of formula (I) wherein Rl represehts a
hydrogen atom. The acylation/sulphonylation reactions may'be effected
using an appropriate écylafing/sulphonylating agent according to
conventional procedures, for examplé, as described in published

30 . European Patent Specification No. 210840.

It should be appreciated that in the above transformations it may
be necessary or desirable to protect any sensitive groups in the
molecule of the compound in question to avoid undesirable side
reections. For exampleé, it may be necessary to protect the indole

35 and/or imidazole nitrogen atoms, for example with en arylmethyl (e.g.
trityl), arylmethoxymethyl (e.g. phenylmethoxymethyl), alkyl (e.g.
t-butyl), alkoxymethyl (e.g. methoxymethyl), acyl (e.g.

TR



5 groups froma protected formof a conpound of formula (1).

Depr ot ecti on may be effected using conventional techniques such as those
described in 'Protective Groups in Organic Synthesis' by T. W G eene (John
W ey and Sons, 1981). For exanple, an ary %TE'[ hoxynet hyl N-protecting group
may- be 10 cI eaved by hydrogenolysis in the presence of a catalyst (e.g.
p&l ¥ adi um on dearxksxyyarbanyl) oyl a gubphenyhy(eha- c|NoNvdineshy tamigosnlphonyls os

(e.g. using diJ Wpg, hor) &[ acetic acid). An-al koxyal kyl group may
be.renoved u3|dr1gaa ér;#%% Pﬂ) r gg dilute hydrochl ric or hydrobromc

acid). An acyl grBys saepréing é?rtﬂf'@ hep, gemeral pracep®| \Rdissa (ReABPUNs: PRl ¢ or
basic conditi QrRetf) Gormuldi (m ﬁé’ﬂfbﬁgﬁi‘hphi-éﬂn@ethéj'rbﬂéﬁlhﬁﬂr@?hbﬁtbétﬁ@ d or

sodi um hydroxid4. A _sul pho al so be kal i ne or
acidic hédr ol \ATPYPs from énpﬂﬁlteﬁgﬁé)#gﬁ‘u)ﬁlam ‘fﬂﬁ'gﬁ'l"'ﬁ{](ﬁ'ﬁv °r§‘f’€% ar)ray al so be
renoved (e.g. Deppotezhionimépiel effectedgmingtoonyedbiopabitechsiques Much as
Compounds of f b 2ign nty of an
oxi ne of formﬁ g%'\ﬂ%ﬁ('*me ?ﬁﬁ%ﬁ%ﬁf%gl Oﬁn%%v\ﬁg]%yﬁa?ﬁrrgpr ents 1 or
2, or a prot edireeneiddphmiiley shdrSoos, 198hke. Becknann rearrangenent nay be
ef{ected using Corﬁe%nhkéqﬁaé qsﬂsgyiaetﬁdaymé%ﬁ;ﬁphfaﬂaxeeéynag?fampaﬁa wpee. g.

pol yphosphorl c or sul | ¢ aci d, m'xt ure~of hydroChlori,c acid, acetic
anhydri d® and ddeayed bad?ya'}‘ogqm&hswé? tt'@oPRP@ﬁPC% o€ haef‘sat&ﬁy%’% lergee. g.

di oxan), an a aanéinmgon Zharcoal ) diATei d@%@kebeoae%vbaomosaid)on (e.g.
RO e K
be, _converted idlkoxyalkgh\rogp GagUige smndsveﬂsuanghh osiindeaX mﬁdgﬂe.fgordﬂuam)l e,
Thi's is the r deg&q%ﬁc %@eﬁ}dr%%iclac%w A?\gggyl gréljlp7?nay be removed by
15 hydrolysis under acidic or basic conditions (e.g. using hydrogen
bromideé, dilute hydrochloric acid or sodium hydroxide). A sulphonyl
group may also be removed by alkaline or acidic hydrolysis, and an N,
yrdimethylaminosulphonyl group may also be removed (e;g.'from an
imidazole nitrogen atom) by photolysis.
20 Compounds of formula (II) may be obtained by a Beckmann
rearrangement of an oxime of formula (VIII):

\N
f
25 VANEVA
v, © I (VIII)
e o o—(CH,)m
\/\/ 2
L 4
1
30 wherein m represents 1 or 2, or a protected derivative thereof. The

Beckmann rearrangement may be effected using conventional methods, for
example by using an acid (e.g. polyphosphoric or sulphuric acid,

or a mixture of hydrochloric acid, acetic anhydride and acetic acid)
in an inert solvent such as an ether (e.g. dioxan), an amide (e.g.

35 dimethylformamide) or a hydrocarbon (e.g. toluene or cyclohexane), at
an elevated temperature of, for example, 50 to 1200c. Alternatively,
the hydroxy group of the oxime of formula (VIII), may be converted
into a leaving group such as a chloride (using, for example,




phosphorus pentachl oride) or a hydrocarbyl sul phonate (e.g. a nesylate or a
tosylate) or a trifluoroacetate group (using conventional acylation

met hods). Subsequent heating at a tenperature of, for exanple, 20 to -
[err], in an inert solvent as described above, gives a 5 conmpound of
torrrula (11). Conpounds of formula (VI Ilé may be prepared fromthe
(cprrespondlng tricyclic ketone of formul™d (TX): 0 10 [ERR] 15 - wherein m
represents i:ho)spharus) rpeatquhdoeirted doxl @r hydrocerbylbelphohatssi(egg c @ mesitliataal

net hods, forJ tfa(}gyoép?ngnr}#g&w%eng%&\éd 8&%0%6n@§n£ﬁn@150| venLysM

as pyrrdrne or exanpl e
reacting a @eﬂgﬁﬁnd "!?fthﬂﬂr)nul%lbewuenﬁoh@t[lm Grtwpwﬁﬁt@et@fd fler i vative

thereof, W Ramp189 RPYBhIVOC] AT Ankht |So1 VWY 85 Nesch fHeds absVd, NGElves a
previ o st, or a protected derivative thereof, usi ng the condi tfons

descrided | RopReypEsef Fasmulg(il). Conpounds of formula (X) may be
prepared by heatgof @deomwﬂd;mf (\fIQl[DﬂHla@v bé Ip);-eme'derfbnntﬁepresents 2, with
a noble netal cata u_ch fLS ?agg% ZP g&flg& m oxi de, platinum or
ni ckel , at §O°T&inpap MspelygKe or ‘err]. The catal yst may be
~supported on, for exanple charcoal or alumna, and the reaction may o/

optionally be This is e repl acenent sheet Date: 19 NOv 1998 carried
out in_the presence of n inert solvent such as an aromatic hydrocarbon

(e.qg. 1?err] cynéh i Covfpdunds of fornula (V) mheéﬁgn Wrepresents a

hydr ogen atonra d pregsents the group NH may prepared by the reaction

of a b corrp&i\u9d\ ) Hgba (XI) | u

1

15 wherein m represents 1 or 2, or a protected derivative thereof using

conventional methods, for example by using hydroxylamine hydrochloride
in a solvent such as pyridine.

Compounds of formula.(IV) may be prepared, for example, by
reacting a compound of formula (X):

20
0
]
[ L
4\ /\NH
L} L
l I (X)
| J ® o :
| \/\/\/ - -
25 o’
41
or a protected derivative thereof, with a compound of formula (III)
wherein L is as defined previously, or a protected derivative thereof,
using the conditions described in process (A).
30 Compounds of formula (X) may be prepared by heating a cempound of

formulé (II) wherein n represents 2, with a noble metal catalyst such
as_paliadium, palladium oxide, platinum or nickel, at a temperature
of, for'examplé,_BOO to 350°C. The catalyst may be sdpported on, for
exampleé, charcoal or alumihé, and the reaction may optionally be

nnrr i



FERR] 10 or a salt thereof, with a conpound of formula (XI1): [ERR] or a

protected derivative thereof, in a suitable solvent such as an aqueous

al cohol (e.g. nethanol), and at a tenperature of, for exanple, 20 from

20 to [err]. A protected derivative of a conpound of forrmula (XII) may for
Krpl e have the keto carbonyl group prdteé?ed’ (e.g. as an enol ether). It

I be appr eCdéi"&:EéH tdaet itVitAe preSENEROHN hrofind i@ Bbllvent Xddch b dhS8fbrdtidhi ch

the keto carb S protecte it may be 25 necessary to renove
t he_pr ot ect i ng’)é B%Tf%"ﬁ {)eré rE7EPeN%acti on to occur with the conpound of

formula (XlI). Depr@dmpounds oﬁ'af;'orhalca(wblmérem Wyepreigestd ia0hpdrogen hatde, arfdor

exanpl e by acigiy Vs |s Y r rochloric
acid). If desfegpwﬁhr?%t eCt T p ) lﬂ%gr}% gk%éﬁrgdsw QHF xle%ggforhw ¢
Conpounds$ of fenmpoung @RI fl'qrmnhgl (%é)pr epared, for exanple, by reacting a
conpound of forrmula (XII1): This is the repl acenent sheet Date: 19 Nov
1998 - 19 - [ERR] or a prot;cted derivative thereof, with a conpound
of formula (Ill) wherein L is ag /déflned previously., or a protected
derivative thereof, using the CQndl i ons described i n(yr)cess (A).
Copppunds of .formula (V) whereim Y epresents a hal ogen atom and 10 Y
represents a bond may be prepare& ﬁhﬁ1m¥anple by reacting a conpound of
formul a oXI V): [ERR] wherein VVrepresent§ a hal ogen atom or a protected

derivative 20 éa'ﬁ-f gﬁefeow tﬂtﬁf&%ﬁ? git ffoﬁell’ O?xf LPI /) wherein L is as

defi ned preV|ous or prot ecte i Ve ' sing the conditions
described in process (A) 0
~ .
15 T/ \T/ \Im (X1I)
o——(CH
d” 2)n

or a protected derivative theréof, in a suitable solvent such as an
aqueous alcohol (e.g. methanol), and at a temperature of, for example,
20 from 20 to 100°C.

A protected derivative of a compound of formula (XII) may for
example have the keto carbonyl group protected (e.g. as an enol
ether). It will be appreciated that when a compound of formula (XII)
is used in which the keto carbonyl group is protected, it may be

25 necessary to remove the protecting group in order for reaction to
occur with the compound of formula (XI). Deprotection may be carried
out by conventional methods, for example by acidic hydrolysis (e.g.
using dilute sulphuric or hydrochloric acid). If desired,
deprotection may be effected in situ.

30 Compounds of formula (XII) may be prepared, for examplé, by
reacting a compound of formula (XIII):

TTili’iiﬂ‘mm i



Compounds of fornula (XIV) may be prepared by reacting a conmpound of
formula (XV): 25 [ ERR] 30 with a conpound of formula

“ (XI11), at an el evated tenperature. Conpounds of formula (V) nay be
prepared, for exanple, by reacting a conpound of formula (Il1), or a
,ptotected derivative thereof, with a cor%ound of formula (XVI): This is the
Leplacenent sheet Date: 19 NOV 1998 20 - [ERR] -5 wherein L is as
defined previously, using the conditions described in process (A).
Conpounds of fornula (VI1) whergin G represents a hal ogen atom may be \os
prepared, for exanple by reactl.ng a conmpound of formula (VI1) wherein G
represents a hydrogen atom or étﬁrotected der i ve 10 thereof, with
an appropriate hal ogen and al aIF nmet al halldexﬁg b i odi ne and potassium
iodide), in a suitable solve qﬂﬁ )as an aqueous al cohol (e.g. agqueous

et hanol) Conpounds of for /a (M T)Mwherein G represents a hydrogen atom
may be3prepared, for exanple by reacting a conpound of fornula 15

(XVI1): [ERR] or a protected eriyative thereof, -with a_conpoun for.mul a
(111) wher ei9F 8 REOtsS qﬂ’ef’?ﬂé’d \Y; Fy 13[" %1"6?‘6?"@& et fas ‘I’Jv“a?e?{)her eof ,
using the thdbéirﬂﬂsléiascdiéf‘ﬁ.ﬁédId}eﬁimﬂeﬁﬁ o/} .prabected derivat {iaTpherds, of \o/
formul a (III rote ed -d IV%%‘%GS thereoQ are either known, or may
be prepar ed ThI0PIPEERT i éed i n German

O f enl egungsschrﬁdwou«ns Bﬂmmla C¥hberein ¥frdpoesernts ¢Hdlogery ahem mndpar ed,

| da 805 Y Algtebgptd Ging ‘"*’V%%“ﬁ\%*%%o%ﬁ%%é’a%“ﬁ%om%ﬁfnadiggf Y ormil ae

(X1), (X|||)com(n;@\r)d O(Wwywlem XIWVvI 1) are -’
0
. W ﬁ
.// \_/ J \NH .
15 1 I L(cl:H ) (XIV)
\\./ \N/ 2%y

AL

wherein W represents a halogen atom, or a protected derivati?e
20 thereof, with a compound of formula (III) wherein L is as defined
previously, or a protected derivative thereof, using the conditions
described in process (A). _
Compounds of formula (XIV) may be prepared by reacting a compound -

of formula (XV): .\‘J
25 | ”
s W

' 4\/

e L ]

I ] (xv)

\\/\ : '

NHR1

30 with a compound of formula (XIII), at an elevated temperatdre.

' Compounds of formula (VI) may be prepared, for examplé, by
reacting a compound of formula (II), or a protected derivative
thereof, with a compound of formula (XVI):

This Sheet Hag
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ei ther known, or may be prepared from known. conpounds by conventi onal
procedures. Wiere it is desired to isolate a conpound of the invention as a
35 salt, for exanple a physiologically acceptable salt, this nay be
This is the replacement sheet Date: 19 NOV 1998 - 21 - achieved by
reacting the compound of fornmula (1) in +h@0fofrmof the free base with an
appyopriate acid, preferably with an equival ent anount, in a suitable

sol vent such as an al cohol (. g. ethanol or nethanol), an aqueous al cohol
(e_g. aqueous ethanol), a Ldlb enated 5 hydr ocarbon (e.g.

di chl oronmet hane), an ester <(e.g. Jethyl acetate) or(xgp)ether (e.g.

t et rahydr of uran) . Physiologic?ilyoacceptable salts may al so be prepared
fromother salts, |nclud|ng Q physi ol ogi cal ly acceptable salts, of the
conmpound of fornula () u3|ng conventlonal nmet hods. 10 I ndi vi dua

enanti o s of the,cqnmpounds t he tion jay, be obtgi.ned resqgl ution
of 5 m xBur o OWIRLA SReFS dpEingd preydaitly nising: £ SOMHioh eRe TR 1
means, such asproees®pt{Adal | y active resolving acid; -see for exanpl e

Stereochen1stry o] ds L ElLi 9 and
' TQl}L es of Resol vi Eﬁﬁm%é'eﬁ? sqgogg g (VI% E\ﬁ“w IGereé LI%/E |_"14(:?‘095%sagzra'bed
above for prepeay g wmaceﬂm@gnchatamlﬁlet hby ineeetirigon m'pow of efprmgla t(VEI)

i ntroduction of, éﬂagnctf%gbf‘é&eawtmyafoganyaﬁhagﬁ lap f&%e@écﬁ@\%fﬁati@é mati on
of ther U|re n it be appremate t hat. t hese t hods

can be cBhbi nebheneof; mishean appropriate, palegensend, afkali; metalyhalids: {8 Gss.

The sequence Ofodip@ &MApbta¥dIun ModEld),  $h ) SuDERIESEAVent GukH & af Qifuebude
chosen so that gF& é ction condl L m§1used do not affect groups in the
molgcul e whi ch® “BaPIUROYHEPBRRY) - pr oduct . The invention is further

illustrated by thecCbomdunds ngf 26rmula (VIIQrwhettein &S repuksknteral bydrogéh latom:
SRR Y, ity i A, 5 BN ki o foit o
XVII

7\

oo : - (XVII)

- \\/ N/ \
20 | 21 (CH,) NH,

or a protected derivative thereof, with a compound of formula (1I11)
wherein L is as defined previously, or a protected derivate thereof,
using the conditions described in process (A).

25 Compounds of formula (III) and protected derivatives thereof, are
either knowr, or may be prepared, for example, by the methods
described in German Offenlegungsschrift No. 3740352.

Compounds of formula (IX) may be prepared, for example, by the
method or methods analogous to that described by H. Iida et al. in J.

30 Org. Chem., 1980, 43, 2938.

Compounds of formulae (XI), (XIII), (XV), (XVI) and (XVII) are
either known, or may be prepared from known compounds by conventional
procedures.

Where it is desired to isolate a compound of the invention as a

35 salt, for example a physiologically acceptable salt, this may be

“’“lii‘iﬂ‘fi‘iitﬁm i



chr omat ogr aphy (FCC) on silica (Merck 9385). Solvent System A as used for
chr omat ogr aphy denot es di chl or onet hane: et hanol : 0. 88 anmoni a sol uti on.
- Organic extracts were dried, where |nd|&?yed over 30 magnesi um -
sul phate or sodi um sul phate. The follo abbrevi ati ons are used: DWVF -
p elL\rret hyl f or reehieked GyEeactimgr tiey dondaund mf Mulad(lrﬁetihotmefhmn@f the
Jerr]-Nmr r ' 0 iJs i in
“Torr]-di met A Te St e SRl flacca, MrercabLy s B9 "o
1998 - 2amountht rﬁaep%ﬁqplg solvent such as an alcohol (e.g. ethanol or o/

4- (Chl ororretmerﬁa;fdn(tarnl aafewbrmtclaubﬁ -(&khi qu@cml 8tHdnodNyla Rl &yjehdeed 0. 829)

dded nsi on of
Lottt Bheny ErearboT (orss aobldrohetiarhinan tatosyfetm LWk afasabe) or
di chl or onet hanett(e'iO(e.rgr.] ) tetpehydvof¢tan)ferr]) at [err] The sol ution so
bt ai ned was st ex C nat e
gol u!t ion (80[er Irpi’hy gi%ﬁjﬁgmac eBEase \/\éfa%t%wégﬂe ssnf H?%r(?[“esir]e%
dried and e\aaﬂ)bs,auadludongmtbearphwsiolnlgu.mlsota@ptam saIlthae ebltihd was

I d t t ound 10 1.280q),
sl g”'lgg |1 B P8 8ok oi.h.h SUES dbfndcbfivdrltiohdt WerRITROY ( g\b

4- For m@l - N, N- di nhdﬁyiduslp?r@pyiomqqsmﬁ &he slompoungls| pfidhanimuention may be

D net hyl sul RseaThed s;hlr%bﬂmsﬂ &7Laﬁmhrw asiitdohdrsa (8ld raefhc%awt lon 15
of 5-propyl -1H-| m.dazol e- 4- car boxgl dehyde (860ng) and trieth X am ne .

(0.87[err]) MXtyRe) vsing eonyeat TepnBesurh aha@Brorticpbhectivege sol ution
was heat ed afesbBfingXadids QébhfoﬁHxQ MEXE 1St &r@OthemiStFE Gfi o&:cbowattdar olidy'err])

and et act o e e PSRRI 92
FCC elusti ng Sa Hh Wideryl acetate: hexane (1:1) to give the title conpound
515(()%33 oxynmet h§| Hepgthaat | %%EFP%‘@%%"% fox Preparing, the cnpounds ofi e o5
Sodi um bor omeﬁﬁen(ﬂmhg)uaﬁdsfmaw méredtstim off the desinedofiroups at
any stage in the stepwise formation of the required compounds, and it
will be appreciated that these methods can be combined in different
- 20 . ways in such multi-stage processes. The sequence of the reactions in
- multi-stage processes should of course be chosen so that the reaction
conditions used do not affect groups in the molecule which are desired
in the final product.
The invention is further illustrated by the following-

25 Intermediates and Examples. All temperatures are in 9. Thin layer
chromatography (t.l.c.) was carried out on silicd, and flash column ;;,
chromatography (FCC) on silica (Merck 9385). Solvent System A as used
for chromatography denotes dichloromethanesethenol:0.88 ammonia
solution. Organic extracts were dried, where indicated, over

30 magnesium sulphate or sodium sulphate. The following abbreviations
are used: DMF - dimethylformamide; THF -~ tetrahydrofuran; DME -
dimethoxyethane. !H-N.m.r. spectra were obtained at 250MHz for dilute
solutions in dg-dimethyl sulphoxide.

/.
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4-fornyl - N, N-di et hyl - 5- propyl - 1H-i m dazol e- | - sul phonam de (450ng) in

absol ute ethanol (5[err]) under nitrogen. After 3h the m xture was poured
into water (30[err]) and extracted with dichloromethane (3xl5[err]). The
Conbi ned, dried organic extracts were evaporated to give a solid 30

(425ng) whlch was triturated with ether (2x10[err]) to give the title

C ound (350ng), mp. 86-[err]. | nt er nedi &fe 2

4- (Chl ororr?t hﬁh)td‘glméaﬁtaej; hyl - 5- propyl - 1Hi m dazol e- 1- sul phonam de 35 A
SO ion of thyo . di,y s qLonet hane (1. 2[err
wa%yladded dr op¥: SEL: ' ]" (1-2lerr])
repl acenent shébionD&tmlori_@ [(m,BZ_gggﬁas addedzgver 1 mm. to a stirred suspension

4- (hydr oxymet hyl)r.] I}It{.\l; ‘igyfs hy -&HD%M aﬂJi-eLEl,ﬁk’ﬁ.QJ\ﬁ I(1S;d)ph9rwmsdam@36@ng)

in dry dichl oronet han er T nltro h. the sol ution

was washed wit Hicikozorathane (S8 ﬁﬁgé’?"goﬁ-‘d@f"& 9(':2%?@[ eﬂ“] )“i%l“f‘h%" aqueous

phase was extr geiAded ald s'&ﬁ-'i‘la@rﬂblfemaﬁﬁ (atdl &Et%&iad witle 8% sodiumonbi ned
organlc extracts were wash e W|t vva !gl%% Jé) dried and e grat dto
give the titlebienmbenake At opnsc bhass,ype ABEDSH ) ChveseRs.
I nt er,nedi at e 5(3@,&), dided- amwuphrétéﬂattbynjmchmpﬂmt\{:Hi]chneb:illditﬁd)- ofre OXI me

| hydr o- 4- rre cl.opent [ |ndoI
hydrochl oride P‘i %lﬁlHP P DExang ﬁ ﬁlggfc{{fe&]eaﬂgq £
The reaci®on m(itmga VRSP « eb@pd#h"t-ed |n vacuo to a residue to which was
added 8% sodi um bi carbonate (150[err]). Extraction 15 wi th ethyl
acetate (300[err]) produced a suspension in the organic layer; this layer

and associ at ed 1gb¢imedipke 2eparated fromthe aqueous |ayer. The aqueous

| ayet was re- eaLF@g W-Hmétwyls-ass;syatfﬂ-(iaéaﬁmre]-i-suibaomm ned organic

extracts (and d) ar.ed 10 th
m xture of et hgﬁﬂ?t"(ﬂ?}'@ﬁp@ﬁ‘ﬂl 8h’c?rﬁﬂf he g?"'"(’l%? @Faﬁ e"?oa sq‘nﬁ?éj sg %’}rM"é’ﬁ tg
ca. 50. 13he regi supeo mladmmbeaué-no&rbbxa@ayw i(660my) tred RELetHyl amineand

applied to an (0\'68"211&') in dryléj' ch?orovt}llie{:l!\]aneet ?i/dmx) under nitrogen. The solution
was heated at reflux for 24h, allowed to cool, poured into water
(50me) and extracted with dichloromethane (3x25m2). The combined,
dried organic extracts were evaporated to give an oil (1.9g) which was

20 purified by FCC eluting with ethyl acetateshexane (1:1) to give the
title compound (500mg), m.p. 57-580.

Intermediate 3

4-(Hydroxymethyl)-N,N-dimethyl-S—propy1-1H-1midazole-1-sulphonamlde
A 25 _Sodium borohydride (l39mg) was added to a stirred solution of
4-formyl—ﬂ,ﬁrdimethy1-5-propyl-lﬂy1midazole-l—sulphonam1de (450mg)

in absolute ethanol (5m&) under nitrogen. After 3h the mixture was
poured into water (30mL) and extracted with dichloromethane (3x15m%).
The combined, dried organic extracts were evaporated to give a solid
30 (425mg) which was triturated with ether (2x10mf) to give the title
" compound (350mg), m.p. 86-880.

Intermediate 4 _
4—(Chloromethy1)fﬁlﬂrdimethy1-5-propyl-lH-imidazole-l-sulphonamide'

35 A solution of thioﬁ;i chloride (0.12m2) in dry dichloromethane (1.2m32)
was added dropwise to a cold (0%) stirred solution of
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acet at e/ 3- 10% net hanol provided the title corrpound (1.699), mp. 219-[err] -
(deconp.). 25  Internediate 6

2,3,4,5-Tetrahydr o- 5- et hyl - 1H—pyr|doL4 ﬁ;bLlndoI 1- one
3, 4- Di hydr o- 4- net hyl cycl Of)ent [ b] i ndol - H) - one oxi ne gﬁ
- pol yphos phoréd-éhydroyynetbyl ‘ﬁnﬂ'%"@i%‘éI‘S‘["é’b’?“]‘%‘\%ﬂ%@zﬁé&'{%&" hopapidesrr| for -
2. tZE ;aderd 3&0@@92:. dﬂ?edicﬂﬁﬁi-d:ﬁth&\é(t(l?Ei]i?nﬂbﬁﬁqrdr‘?(iohﬁ(i‘ogérﬂld Y558 QdSIthet d

Wi sodi um car bonat e 0 rr e . su i 0 xtracte

W th othyl FCMEL veRc ot ML DR eaiin Chioar R e ALab e oHagl ey

Evapor at i on tfavaqueoss|phésd Wad 3eNtrabtechwitts dietopsnetinans e(2xl omt). et Tt;d

acetate/ cycl g e I n | ystem A
(200 16: 1) OB araenf Srbdls" Ao bind UL wbker, o), Cdld thdVF) O

et hanol to eveptmided o givd dhegritdambmposnl rﬂg@ﬂmgbntps ap3ail,etsl.c. ThEthyls t he
replacement shegls)DRf @.6819 NOV 1998 - 24 - Internediate 7

3,4,5, 6- Tetrahydro 6- met hyl azepi no[ 4, 3- b] i ndol - 1(2H) - one

1, 2,3, 9-Tetrahydro-9-net hyl - 4H-car bazol - 4-one oxinme (24g) and

pol yphosphorpnqeﬁﬁédgaié(wg) in dioxan (500[err]) were treated according to

t he net hod d'e"'éT.'b—d"f" a,‘t: 6. T 2g) obtai ned by o/
evapord@t i on : =239 fd—F¥rom et hyl acetate
(300[err]) t};4gvmdaomheﬂ\>(li:9c1bp§ht[bﬂhhﬁomsilghhé |(G.d7by ahdC el ut| ng WI th

ot er medi at dV8eORBng Y deahiptidk, Fuo2oB0 10 bigtad(H wafh Beatd geCkdl . o

2, 4- di oxopi fFeri ml'nenq obleg. afite arattios (HAONY )wanasvaponatatl b Yasuo |tounder a
stream of nidy %9@5‘{ £ %ééﬁ @s“adJJE:es" f‘sﬁHiGnﬁ"‘% cdrbonate ?gb?n\gx)mstg}t%éﬁroﬂt ed

w th ether an Ive the title conpoun
235-[di5r]-.  Iwithrekbyi ;acetate (300m2) produced a suspension in the organic layer,

this layer and associated solid was seperated from the aqueous layer.

E

The aqueous layer was re-extracted with ethyl acetate (250m2). The
' combined organic extracts (and suspended solid) were evaporated to a
residue, boiled with a mixtﬁre of ethanol (lSDmx) and methanol (150m%)
20 and cooled to ca. S09. The residue was adsorbed from this solution on
to FCC silica and applied to an FCC column. Elution with ethyl
acetate/3-10% methanol provided the title compound (1.69g), m.p.
219-2249 (decomp.).

25 Intermediate 6
2,3,4, 5-Tetrahydro-S—methﬂ-lH—pyrido[4 3-blindol-l-one
3 4-Dihydro-4-methylcyclopent[b]1ndol-1(2H)-one oxime (1.53g),
polyphosphoric acid (40g) end dioxan (15m2) were heated at 110-1200
'for 2.2h under nitrogen. The reaction mixture was cooled, and treated

30 with 2N sodium carbonate solution (12). The suspension was extracted
with ethyl acetate (4x400m%) and the combined extracts were dried.
Evaporation gave a solid (1.43g) which was recrystailised from ethyl
acetate/cyclohexane. This solid was purified by FCC, eluting with
System A (200:10:1) to give a solid (1.26 g) which was recrystallised

35 from ethanol to provide the title compound (960 mg), m.p. 234-2380,
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2,3,4,5-Tetrahydro- 1H pyrido[ 4, 3-b]i ndol - 1-one 20 A sol ution of

5, 6-di hydr o- 4- (phenyl am no) - 1(2H) - pyri di none (1.5g) and pal | adi um acetate
(150ng) in dry DVF (50[err]) was treated with cupric acetate (3.2g) and the
resulting m xture was heated under nitregei at 120-[err] for 1.5 h. The
m.x{ure was thep.GaGetd Fated in vacuo to give a solid which was triturated

wth 2N hydro (250[err]). 25 The acid was decanted, and the
remai ni ng” sol iZd4vwhS-FetrehydrorénmethydezepinellsBablindal-1@H)-orehe decant ed

acly was basi fii,egs wi-rbt rabyassliouma thydLsicica foarad-Soheasling Wdd) &idy! acetate

3x100 .. T , 0 ined with th i ¢

ihyl acet al e RERAEEPRORIA ez Sodad” b cioun (E00niens Lheatod Mroreise to

el uti nglgfi 'E h %pet rﬁ‘bhédl ?disspr{[.bed(l g&w:lﬁtéﬁnegm she Thetdalido(aay) nebtadrddrby,

m p. -lerrj. nt er nedl e . . :

2, 2, 4,5-Tetra BP%'-%E?'E eﬁ“ﬁ FEOHUR, Frizenta et EsTY PR Ases SFPRSSIYY- one
35 A sol utacebats (300, & géve ahpakia K1P42yg) do[THiS-waki puitdified byeFQCL. 12g)

in dry DMF (6 dr 3t R, 1906] el 6Q% di spefesSi in
This |s the rohresis i syaGH Koot 850 tYBie Sl oAT, arent
sheet - 25 -m.p. 212-215°.19 NOV 1998 oil: 480ny) and the resul ting nixture
was stirnred under nitrogen until effervescence ceased. The m xture was
then cooled t err],.and benzyl (chloronethyl) ether (10% w v solution in
DVF; 0.835m) L er 10 mn. Stirring was continued for a further 5
m n and then $5&8e0ihydro-4-( gHrelanino)al(2H idirldie reaction m xture-was
-concentrated ih_yacuo to.gjve an ol | C S, dl ssol ved i t hyl acetate
(2000 er 1) and" BHER 9 AHbvilonpeiperidea 130 ne griiine oRagk veas ar i e
and”adsor bed dwekbed@E 320% gmder Rustirbam affi nitrioged@oreluming ihe hreSyitarh A
(150: 8: gav lt u - kL. le | at es
11 to 1 )S\Nereesﬁtrig%zgra gdtﬁr?ﬁgé’%amwﬂﬁ étﬁ%%) g?ﬂfglf#t%gr%r‘:{jitgt%ﬁ%o%ml %y

treating 2,3, £ompeund Shyidgd, Mippy 2380338 °3-

Intermediate 9
2,31415-Tetrahydro—lH—pyriqu4,3-b}indolQI-one

20 A solution of 5,6-di;&dro-4-(phenylamino)-1(Zﬂ)-pyridinone (1.5g) end
palladium acetate (150mg) in dry DMF (50m2) was treated with cupric
acetate (3.2g) and the resulting mixture was heated under nitrogen at
120-130% for 1.5 h. The mixture was then concentrated in vacuo to
give a solid which was triturated with 2N hydrochloric acid (250m2).

25 The acid was decanted, and the remaining solid was extracted with

U/ ethyl acetate for 18h. The decanted acid was basified with 2N sodium

hydroxide and extracted with ethyl acetate (3x100mf%). These organic

extracts were combined with the previous ethyl acetate extracts and
adsorbed onto silica. Purification by FCC eluting with System A
30 (100:8:1) gave the title compound (874mg), m.p. 212-2150,

Intermediate 10
2,3,4,5-Tetrahydro-5-[ (phenylmethoxy)methyl]-1H~pyrido[4,3-blindol-1-
o =

35 A solution of 2,3,4,5-tetrahydro-1H-pyrido[4,3-blindol-1-one (1.12g)
in dry DMF (60m&) was treated with sodium hydride (60% dispersion in

This Sheet Has Been Reﬂlaced
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msﬂinétilhsmaekmabdﬂ sodi um hydri de fol | oned by an appropriate al kyl ating.

ﬂl!‘m“lﬂﬁgﬂ] and purification of the products were as 15 descri bed

10 unl ess otherwi se stated. Internediate 11
4, 5- Tet r ahydr o- 1H pyri do[ 4, 3- b] i ndo

etrahydro 1H pyrido[ 4, C,j b] i ndol - 1- one
?21-ne (931ng) was treated 20 .
odi unbhy;:lraﬁdmg)( @fdottie sppmmudt g mix twuire ; was0 Bt red nthdea snittiregers untiled
;hy'm | PPéfgg {e’n%é’ Jﬁ\énﬁg'r #ég‘mg‘t WfDWE% hah)cdoted 15500 ! béd51C0MPOYN

S

e
Zg 5- Tet Kaﬂnwp@e@w& ghbeny(188hw(v) solution | igoPHF ;30033 5mdd| was- edded over
3,4, 5 Tet i@, O-ckidxPilg Ued boftithieR’itly d-RRANEOILATN aBStrehcaid W th

sodi um hydr.i de (73%d| sper5| on in ail; 328 ng) and was then stirred with.

2- br on®pr opé Omt)gegrgrided- rU?ﬁn“Pé‘?F&@F'd’Pa‘ltér? dfps eongentxgted inovagte §9 FcoC

]?l ut |h ng wt biﬁ/%h%ﬂlAwﬁf&DWS? IJd)iss@mﬁdac}rf Gﬂmﬁﬁcetate (ﬁihﬂﬂ!]%}addhw&dhewai)
urther puri i.sation fro e exan to

ive the 1 PHiF eafds (RRIQBRT, T8 0xBihid BRI Mo 184 Tng: oguaEPag aito

| nt er medi at ECQ Bil35ca. Purif:l.cation by FCC eluting with System A (150:8:1) gave

2,3,4,5-Tet Y44 95 ahBoGAY ({1 I 51 H33Y [ 4, 3-b]indol - 1- one - o/

2,3,4,5-Tet ?gﬁ rti)? b (k)ﬁggybﬁ Png%I - %ﬁe (559ny) was treated with -

sodi umhydri de (73% di spersion in oil; 197rrg) and was then stirred with

benzyl br omm@ex&n'éa&ﬂsg)mttorppme}@rmeﬁﬁtéar 'e06imf ol MbnnBHr¢d | Cation by FCC
eluting with dichloromethane: ethanol (80; 1 gave the title conpound (347

ng), mp. odotermgdiate 10,4 .e. 1Byt E‘F?ﬂ;éﬁ‘%tze3 S-tetrahydro-lﬂ-pyndo 4,3~
5- ( Cycl openbﬂiﬁmhy-lo)\eZwﬂ;Ms&dmtlﬁmidé Foll tow! byl @hdapriabt i@l - 1- one W

2345Tetr rid blindol -l..0 wastreated with
sodi um hydr & g%%r s?%'ﬁ‘al%ﬁ""l) iape pﬁéﬁ’g‘ﬁa%éﬁgm c\%ggzq REAdusts werg ps (o
with gycl opdasmn.badztﬂoath,emdithesm phhamt ethe20Psm) ptated.oom t enperat ure for

7 days. The solid (570ng) obtained by FCC was further purified by slow

evaporation_froma solution in nethanol to give the
Intermediate 11

5—Ethy1—2 3,4, 5-tetrahydro—lH-pyr1do[4 3- b]1ndol-1-one
2,3,4,5~ Tetrahydro-lH-pyrido[4 3-blindol-l-one (931mg) was treated
20 with sodium hydride (60a dispersion in oil; 400mg) and was then
stirred with ethyl iodide ¢10% v/v solution in DMF; 4ml) to give the
~ title compound (758mg), m.p. 203-204.50.
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Intermediate 12 _

25  2,3,4,5-Tetrahydro-5-(1-methylethyl)-1H-pyrido[4,3-blindol-1-one
2,3,4,S-Tetrahydro-Lﬂrpyrido[4,3-b]ind;i-l-dne (931mg) was treated
with sodium hydride (73% dispersion in 0il; 328 mg) and wes then

stirred with 2-bromopropane (615mg) at room temperature for 72 h.
Purification by FCC eluting with System A (200=8=1) gave a_foém
30 (324mq) which was further purified by recrystallisation from ethyl
acetate: hexane (1:1) to give the title compound (294mg), t.l.c.
~ (System A, 100:8:1) Rf 0.58.

Intermediate 13 _

35 g,3,d,5-Tetrahydro—S-Lphenylmethyl)-iH-pyrido[4;3-b]indol—1-one
2,3,4,5-Tetrahydro-1H-pyridal4,3-blindol-l-one (559mg) was treated
with sodium hydride (73% dispersion in oil; 197mg) and was then
stirred with benzyl bromide (513 mg) at room temperature for 30 min.

Purification by FCC eluting witﬁ dichloromethane: ethanol (80:1) gave
the title compound (347 mg), m.p. 209-2120.




179-[err]. | nternedi ate 15
3 2 [[ 5-nmet hyl - 1- (triphenyl nethyl)-IHimdazol -4-
do[4 3-b]indol -1-one A solution of triphenyl nmethyl
chI oride (3.36g) in dry DW (40[err]) was ggded dropwi se to a stlrred

sol uti on of 2,3 4, 5- tetrigydro 2- 15
[ (5-nmet hyl - t )met hyl ] -1H pyrido[ 4, 3-b]indol -1-one (2.89g) in
dry DVF ( 50[ ers—] (Cy€Duplentylimeghs I)-2{ 314!, St et@akyidro2l-py ¥l 435k kinBol-1a6ne

Cren vater (1000 I Re e R peGEp i st FEb e ke COPRY e SreaTeE, ny)
acetate (3 x SQG[hesmqi)Jm H’){mme)r(bDﬁedisperﬁ.nncuenﬁ.la(ﬂOBmg\braedzmas thennashed
wih vaig {ti%gg[\ﬁ% ]cg 0B Gl MRthFBIARIhLA s?)heﬁs«ga @bbh@\at FQf;mel uting

W th Sys e conmpoun errl
| nt er medi ate 1§pmp§rature or 7 days. The solid (570mg obtained by FCC was further

2,3, 4, 5-Tetr ahpivipied téMvr 8ve{Hoi=a£iorn' PfBiﬂM'é’B%Bi/ér) ithét'iﬁ'aFIalZ% give the

4-y|]nethy|]-1ff yrid b] i ng.% ih} A m xture o
2,3, 4, 5-tetrakﬂ¢&ﬁ&5‘£&9§£ﬂﬂ'l MR pyrT ([34 3-b]indol -1- one (0.3g) and sodi um
hydri de (80% di spersion in oil; 0.05g) in dry DW (Sn) was stirred under

nitrogen at 50 yntil  hydrqgen evol ution 30 ceased, (ca. 0.5h). The
m xture Mas ¢ u and a sol ution of _
4-(ch|cN‘onethyQ)i;!;$4ﬁetphhyM¢b+ﬂHIﬁ§+gethyi4h¢KdtﬁphbayIm@tﬁﬁl)an+ImuﬂhbenﬂF
(3[err]) was g T‘?-llm VE&E 4V\8S H-J 1 _ogt [err] to [efr] over 2h,
poured into di chl or onet hane

(3xl,0qerr]). A mld’_ciOQdOf)rig‘égnﬂimyéma@vlmdﬂ-oev@dﬁal@ i dryvBMRa (48mi) wes
olTd whi ch wﬁ%uraédp?%@xgﬂigtm@d Qe10¥1bR &t 9% 0 SIEL ARG drd-py!

acetate:triet m ne urried in
hexane afd fil @athx}-ﬂv@lﬁlmlrﬁrx memvéju}ﬂrm)l@ig)3-hﬂnlpdolzé5°rpear(i2}89)
(deconp.). 1n dry DMF (50mt) contalning triethylamine 611529)53 Whén 1881 BeR MY

sheet Date:

2, 5- Di hydr o- 5 gte %ggﬁ%tﬂ{;ﬁ yeg_ Qﬁlpﬁggpvgr@rgg% Zlhe mixture was then

poured into water (1000ml) and the resulting suspension was extracted
with ethyl acetate (3 x 300m%). The combined organic extracts were

20 washed with water (2 x 500m%), dried and concentrated onto silica.
FCC eluting with System A (100:8:1) gave the title compound'(4.39),
m.p. 235-2369.

Intermediate 16 _

25 2,3.4, 5-Tetrahydro-5-methyl-2-[[1-(triphenylmethyl)~1H-imidazol-

— 4—y1]methy1]-lH-pyrido[4 3-blindol-1-one -

A mixture of 2 3,4 S-tetrahydro-S-methyl-lH-pyrido[4 3-b]1ndol—l- one
(0.3g) and sodium hydride (80% dispersion in oil; 0.05g) in dry DMF
(5m2) was stirred under nitrogen at 509 until hydrogen evolution

30 ceased (ca. 0.5h). The mixture was cooled to 400 and a solution of
4-(chloromethyl)-1-(triphenylmethyl)-1H-imidazole (0.53 g) in dry THF
(3m) was added. The mixture was stirred at 409 to 239 over 2H,
poured into water (100m%) and extracted with dichloromethane

(3x100mL). The dried organic phase was evaporated to givé a semi-

35 solid which was purified by FCC eluting with dichloromethane:ethyl
acetate:triethylamine (50:50:1) to give a solid. This was slurried in
hexane and filtered to give the title compound (0.37g), m.p. 205-2109
(decomp. ).




laced .
TR fHaSBeenRe 3,4, 5-tetrahydro- 5- net hyI 1H pyrido[ 4, 3-b] i ndol -1- one
( “l m‘m pal | adi um oxi de on carbon catal yst (50% aqueous 5
p s heated at [err] for_ 19 mn. The cooled solid was .
triturated with ethanol (ca. 100[err]), ?lltered and the resulting filtrate

\uﬁs evapor alrdgrnedigtecl? he titl e conpound (470ng) mp. 242.50. 10

ter medi at £ sl8ihvdro~5-
2, 5-Di hydr £5-Dinydro-3-

oy QoL 4. 3 ITXRURS 9F che3+ Aed<tabiahygmp oAt Ho-ryy ool ip@fepe;rlrn oil; NI
goggzj \r’]\/az a&@dS@[ﬁng@ Eﬁl—?- I].D#Cba&mm@:ﬁsb)&@eofn carbon cz?()l yst (50% aqueous g
I hyar o- py, one In ary
di net rﬁ)xyetm@( 8% ﬁ’ri%@b l’?%)d awl Mifve ﬁ!‘%t‘{ﬁr’% %/a?é’lfﬁ%d?ad at
[err] for 6triterétsd wttmethgdo)l Geerrelmm)l ftilltepdue apd nibehyégulting i ni dazol e
910 was | | far, 20h. Vater
§4. SFng]) f‘{lg:%agég?ﬂ g vaigg?%Fde%rg? % %rm&d@%’@t‘hzﬁi )I u@l Pon was
heated at r242.38.for 5h. The mixture was poured i-nto 8% 20 sodi um
bi carbonate solution (80[err]) and extracted w th dichl oronet hane: et hanol

(10:1; 3x40[err]). The conbined, dried organic extracts were evaporated t\as
gi ve 1050l | “’Zﬁi‘ﬂ‘edi@tﬂm‘: V\/m ch was purified by FCC eluting with System A

(200:10:1) » he@RyE]l-3RL i d (384nD).
A sampl e of ™ . € et hanol
(20[err]) ak IREBEE of mal eic acid (40ng) in absol ute

et hanol (1B@d:ru]n) hydrIbe (so%vmbemmmmnﬁ 80Mg)y aREoadded tda sERirdde was -

0t e K B ST RS Eh 1B B0k AT YA

(40ngl5 m pin ld§- §imethoxyEihane éZEMé um:lﬂratuahmgen sindetheDafxturg9wddOv 1998

5,501yt ord TEL " 51 B (gt R e

yl ] met hyl | - -imidezaled(Home) scae. dear(dee%mgpevagu eentiinued |at %?)rrg)

was suspendggy i2Bhdr Water (4.5m2) and acetlc acid (4.5m2) were added and the
solution was heated at reflux for Sh. The mixture was poured into 8%

20 sodium bicarbonate solution (80m&) end extracted with _
‘dichloromethane:ethanol (10:1; 3x40m2). The combined, dried organic
extracts were evaporated to give a solid (ca. 1.5g) hhich was purified
by FCC eluting with System A (200:10:1) to give the free base of the
title compound as a solid (384mg). A sample of this solid (100mg) was

25 dissolved in absolute ethanol (20m%) and treated with a solution of

| maleic acid (40mg) in absolufg ethanol (1m%). The solvent was removed ),

in vacuo and the residue was triturated with dry ether (3x20m&) to
give a solid (115mg) which was re-crystallised from methanol-ethyl
acetate to give the title compound (40mg), m.p. 166-1689.
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5 ®dynder nitrogen and '
56d y-2(1H) - pyridinone (1.27g) in dry DVE (20[err]) was
added esul ti ng suspension was stirred at [err] for 1h.

4- (Chl oronet hyl ) -5-net hyl -1- (tri phenyl rret?gl ) -l Himdazole (3.72g) in dry
DME (50[err]) was added, and after the ini reaction had subsided the
m.xture was hehitedmediate 19 [err] for 4h and then cool ed. Methanol
(5[err]) was [ _ . A -

~ Aqueous sodi u?ffgja@c@ﬁ\}t 3"%53".' ' : f ; '

the resul ti ng ¥dmathyld-2Ed )epynidinens wi "th di chl or onet hane (2x300[err])
dried and evapsmtnedayaelwqu@x td@sﬂ)é%.@i@n an 8il; m.ﬁ? Wes salp érfdeﬂdirpglrfcc

| ut th 8:1) to,. titl
?2u8l43? \g’l %%B?E%"&)r]‘“dell'n?’etﬁ%ﬁm and é-gihyld\ég-ll-methtlaxy-g(fHO)-p)?zyirt]jmone

2, 4- Di oxo- 1 [(amghyih iy om:otanﬁk) 4ra¥y | 9dfed NellovDy DeThélire@ul®ing S@lpehsfn Of
5, 6-di hydr o- 4- rreth

(tri phenyl net 3% 2 #%28 ftﬁ’r nefﬁ&h]l"’ﬂ"'fFB'YMP'ﬁtﬁ'?éﬂel'( 500ng) in THF
(4[err L) \t/vazoathi'édhémdmauinIMIm rllmnlaioléwl} ?gér tih )dryaDE t(BemJU)t )ﬁh?lrsadﬁm,s
?E[Lé (ra] ) avvas aéd‘ eaéﬂar glt{\f Jﬁﬂlﬁ Eeé@ior‘i (13‘1'39 sel.ﬂ)mged/ %ﬁg Efd‘e X eSa§ g I'—teC of

In evap Srared
the resitQue el2®% ﬁgl‘ wht h’ldstthsﬂ caghtctat e"h’obat@lndﬁmz)r iwes addedi qu»pﬂsse, and

(8:4:1) gave tp EbiJeﬁtWP&Weﬁlﬁpmuo.mé% Aaa&&eéédwf.d@f&gﬂ?.iatz

Interrredlate 21 5 -D|h drQ-1-[ (5-metnyi=|1 H 1 mdazol
(2- met hyl - §+q{y P oYasy edged §9 rthgi preidugend the resultmg solution

2,i4-,Di oxo- 1‘ [ (Mﬁi‘ﬁé\‘:téd‘l‘mﬂh Aa2RlordmythaRBL Wbm rﬂpiédeaﬁd?mZoﬂWEd An,

di ssol ved in et hano 2 err nd N- net hyl phenyl hydr azi ne
The mixture wa‘-‘-f—é'-El*"réBL I?ﬁaﬁd"qhh%a%ai‘ dde%)S Fﬁrﬁﬂ'&&"g Nrrg c‘iXéte"'l'We

resi dueldas pu(20Dk&d )byo FfiCe ethiet titdeVbdnpobydt(@B4Y), 7M:p3: 1181F1840) s t he
repl acenent sheet Date: 19 NOV 1998 - - to give the title conmpound

(24mg) as a solid, t.l.c. (SystemA, 75:8:1) R 0.27. Internedi ate 22
Intermediate 20

2,4-Dioxc-1-[ (5-methyl-1H-imidazol-4-yl)methyllpiperidine

To a solution of 5,6-dih;dro—4-methoxy-l-[[5-methy1-l—
(triphenylmethyl)-1H-imidazol-4-yllmethyl]-2(1H)-pyridinone (500mg) in
THF (4mL) was added hydrochloric acid (5M; 1m%), and the mixture was
stirred at 500 for lh. The solvent was removed in vacud, triethylamine

20

(lm2) was added, and the mixture was agein evaporéted to dryness. FCC
. of the residue eluting with ethyl acetate:methanol:triethylamine
25 (8:4:1) gave the title compound (139mg), m.p. 100-106° (decomp.).

Intermediate 21
5 6—D1hydro-l-[(5-methyl-1H-1midazol-4fy1)methyl]-4-(2-methy1—2—
phenylhydra21no)-2(1H)-pyridinone
30 2 4-D10xo—l-[(5-methy1-lﬂ71m1dazol—4-yl)methyl]piperidine (20mg) was
dissolved in ethanol (2m%) and N-methylphenylhydrazine (26mg) was
added. The mixture was stirred for lh and the solvent was removed in
~ vyacuo. The residue was purified by FCC eluting with System A (75:8:1)




5‘h1sSheet Wl -4-[[(trimethylsilyl)oxy]nethyl]-1Him dazole-|I-
uspensi on of 4-(hydroxynethyl)-5-nmethylim dazol e

4.99) in dry dichloronethane (500[err]) containing :
trlet y am ne (50g) was treated with triggethylsilyl chloride (21.7g) and
t he reaction 10 mxture was stirred at roomtenperature overnight.

¥ et hyl sul thaginel thetdtlelcompoundq§24mgd agdaceplidd t-Recr dB¥BteAni xt ure was
again stirreg.gd1) eem.helperature overnight. .The resulting suspension ma\J
filtered and the collected solid was washed w th di chl oronet hane
(100[err]). The filtrate was concentrated onto silica and purification by
FCC el uting IiaSermedJ.atm 22 hexane: et her (4: 1) gave the title conpound as an
oil (7.29), ytuls : .

4- db oxy met&y i P , dazol A
sol(m/lonng_LML denet hyl - 4[[(tr|rrethylsHyI)oxy]rrethyI]-IH-

d | e-1 - with a
Sol ut 1 on-of % Bt ﬁgf“yﬂ Q%ﬁPﬁ%rtﬁ*ﬁéﬁgt‘%qh?%#ﬁ%“ " and the
THF was i medpel®) jn rdewodichloronehbans Qe%qrﬁaénmtlp%ﬁtbwi%ne 2989 ween

wat er (100[ %s]ereaaeh Qi e | 125 ety a1y 1( 40RIreas [ (21a7¢) &RE the reactdénieous
| ayer was extracted w th dich] oronet hane (100 err g conbi ned, dried

organilo fradixbyRe Wt StitnrdoAt C9eR fFemgerptine ér'c‘ hte sovipulrhapeyl a5 a
solid, mnp. chBéridertja 3gntwasnedtiedt end?4hdGreaction mixture was again stirred

R b e R T VAL T
in dry di chleodothst hellected@pbid ]wpsomshacﬂ nviith divAl¢mSthaene (18Ams)t r dheed o/
dr opw S W 1)1 238! dild BBnctntbdd e BLPHdelgnd but{fiBheidh gg%c%gl}gﬁhaa”e

(10[err]). The reaction m Xxtur
addi t1en andvibh hexepesetirr mm rgsgerthe Mﬁtés_mmﬁras\m addnfl-2gds (ca.
Smn), stirnd Bge VqatKe¥)t ROWEY, at [err] for a further 30 This is the
repl acenent sheet Date: 19 NOV 1998 - 30 -
Intermediate 23
4—(Hydroxx@ethx;)-N,N 5-trimethyl—lH-lmldazole—l-sulphonamide
20 A solution of N,N 5-tr1methyl-4-[[(trimethylsilyl)oxy]methyl]-lH-
imidazole-1~-sulphonamide (2.59g) in dry THF (50m%) was treated with a
solution of tetrabutylammonium fluoride (IM sclution in THF; 1Oml).
and the THF was immediately removed in vacuo. The residue was
pertitioned between water (100mf) and dichloromethane (100m%) and the
25 aqueous layer was extracted with dichloromethane (100mz2). The -

combined, dried organic fractions ﬁere concentrated to give the title
compound (1.63g) as a solid, m.p. 134-1360.

Intermediate 24

30 .4-(Chloromethyl)-N,N 5-trimethyl-lH-1m1dezole—l-sulphonam1de
A suspension of 4-(hydroxymethy1)—N N,5-trimethyl-1H-imidazole-~1-~
sulphonamide (2.86g) in dry dichloromethane (200m%) containing DMF
(0.5m2) was treated dropwise with a solution of thionyl chloride
(1.178g) in dichloromethane (10mf). The reaction mixture was cooled
35 in ice during the addition and blanketed with nitrogen. When addition

was complete (ca. 5min), stirring was continued at 09 for a further 30



F‘ﬁ) was then added and the organi c phase was separ at ed,
'I I um bi carbonate (100[err]), dried and concentrated to
_‘glv ound (2.3g) as a solid, mp. 115-118. 5 Internediate 25
5, 6- D hydr o- 4- [(2 i odophenyl ) net hyl am no}- 301H) - pyri di none A ni xture of

2-10do- (N-nmeth an e ap X eridine (565 was heat ed
under a st ream“(')% h%#%géﬁaqm(]#% eﬁfgdﬁﬁng%g orgagfig éi{"aéﬁg%sng t he
reacti on mi xt useparatedi seshed @it Skeddrdomlbirarbdnate sADOk2)Ndreed adgor bed

onfg FCC silic a \/ LU t temA 081) gave
the title conpgﬁ?\%ﬂifkeg Eécﬂ%gt@M (9 %sntagr ?
NN5Tr|methy¥-§1f'|§1 ~236tetrahydro4[(2|odophenyl)

met hyl an§ no] - 6- oxo- 1- pyri di nyl ] met hyl - 1Hi m dazol e- 1- sul phonani de A
suspensi on of ? 6- d| hydr o- 4-[ (2-1 odophenyl ) net hyl am no] - 2(1H) - pyri di none

(984ng) in dry ) was treated with sodium hydride 20 (60%
di spersion in bjé-Dik @ hottl t rogen for
6h. 4-(Chl or ong az de (832nm)
was then added brajoxepipenighne

Af{er cooling (SeSmgdants ﬂéhﬁisdxﬁrwee Wre@uroedut@b@embsm( 1..9011@’-&&00 and
the m xtige vvaﬂ_saegtcr:a t%d VMF ctt\% acet at %XSO err]

conbi ned, dri eg or gan @' 4418 B8 '?é"l(‘,t)‘ff(?eﬁf? é’é@ﬁ"l EW%’?&I ?"a‘htthgol i d
was puri fied bgoddlor | wesi adporbed oBys tFEM silits0: BudjficatipnveytFeE eldtiag
conpound (712 ( ) | nt er nedi at e
27 N, N, 5- Tt i rren?%th tsyét[e?' A @15%56&‘)2\? ‘J%Q'&ﬁgot%ﬁnf&’&%?i"ﬁ 6h930 P2 fUPrdof 4, 3- «

Ji ndol -2-yl) ne$ I5 ‘lH—I m dazol e- | - sul phonam de A sol ution of
t hyl sul phanoyl chloride (0.107[err]) in dry dichloronethane was added

to a sti{q4ed Sfl utioniﬁf-553,4,5-.tetrahydr'o- 35 - _ .
5-nmet hyl - 2-[ ( : dazol -4-yl)methyl]-1 H pyrido[ 4, 3-b]indol - 1-one
(0.294g) and t&jNBhYEthel-AO[ P26 B [ 4tetFaHidyo-di-L (3-iod n¢- (30[err]) This
I'S the repl acemgtlgﬁfn%t]—aaotx%:-l-pyn inyllmethyl-lH-imidazole-1l-sulphonamide
- A suspension of 5,6-dihydro-4-[(2¥iodoﬁﬁényl)methylamino]-z(lﬂ)-
pyridinone (984mg) in dry DME (50m2) was treated with sodium hydride
(60% dispersion in oil; 140mg), and the mixture was stirred under
nitrogen for 6h. 4-(Chloromethyl)-ﬂ,ﬂ,S-trimethyl-lﬂrimidazole—l-
sulphonamide (832mg) was then added and the resulting mixture was
stirred at 600 overnight. After'cooling-tﬁe reaction mixture was
poured into water (100mf), and the mixture was extracted with ethyl
25 acetate (2x50mL). The combined, dried organic extracts were
N\ concentrated, and the resultant solid was purified by FCC eluting with
System A (150:8:1) to give the title compound (712mg), t.l.c. (System
A, 150:8:1) Rf 0.41.

20

30 Intermediate 27
N ,ﬁ, 5-Trimethyl-4-[(2,3,4,5- tetrahydro-5-methyl-1-oxo-1H-pyrido[4,3-
blindol-2-y1)methyl]-1H-imidazole-1-sulphonamide B
A solution of dimethyl;hlphamoyl chloride (0.107m&) in dry
dichloromethane was added to a stirred solution of 2,3,4,5~tetrahydro-
35 5-methyl-2-[ (5-methyl~-1H-imidazol-4-y1)methyl]-1H-pyrido[4,3-blindol-
l-one (0.294g) end triethylamine (0.2m&) in dry dichloromethane (30mA)




AfCH“mH uw sol uti-on was concentrated onto FCC silica and purified by

System A (150:8:1) to give an oil. This oil was
trlturate with ether to give a solid whi ;h was further purified by slow
‘evaporation froma solution in ethyl acet te to give the title conpound

(122 ng), m pndezlxgnitmgel]l. and| the midysecvasphedt®d: 8t TefRix ForXxa.| Bdrer nedi at e

28 10 "Bb g el N e1f s orbefie Rl N Fr B bd - 0X0-|

pyr|d0[43b E H 1 m dazol e- | - carhoxyl ate A sol uti_on of

benzyl chl orB‘F%irf&ﬁFeby(ﬁ Cza{leg#qg) with SretamofoHe0n8s &chwr«}') ojds Jhéed to
a stirred sobyti |vﬁ8 &fltara:eﬂl withe ety €6 Qrive "@idaY id Ahich was further

[ (5-nmethyl - | Hi math -IH- yr|d | -1 5
(S5ams and PuriRiRR S pha ehoniratien eri 4 efisionoi sl a6t 5 aivper o
under nitrogéehe tdnle tdoepoindt (122 mek, :mt.p.r r a84-a0089%nitgiltc. | (Syakan hen

concentr at edlB@tBQ F% Pi ﬁ ca and purified by FCC eluting with System A
(200:8:1) to give I t1°e conpound (62ng), t.l.c. (System A, 100:8:1) Rf
0.50. 20 Internmedi ate 29 '

2,3,4,5- Tetrqﬁygmgdgat{e[éa(rret hoxymet hyl ) - 5- met hyl - 1H-i mi dazol -4-yl]- o/
o[ 4,

rret hyI] 3- b][l ndoI 1- oge and 2,3, ;1 5- Tetrah dro 2-

- Thig3Sheet Has BeekeRe glﬁed ogen, and the m xture was heated at reflux for ca. 24h.

[ [ 1- (I’Tﬁ@hOXy BTN pthyl 2rne - N+ 3 H 25
pyri do[ 4, 3- b} 16l her

2 Lt f
(203 2[ gr:]e% réh%llfug: = tIFEﬂzy ° in dml?loro:lneth%ges lOlt{ltx.B on o

2- [ (5- met hy| waétdddedaaok - mybémbhﬂﬂonlﬁnynmowe&ahwmm D2 500Ny) \J
s et oo BBt B Bibkol UL AR AUTA RSl Sh Pl g0 20

under n|trog ron
partiti®ned lﬁ%?‘h@énauﬂ (thiehhahuilmanéﬂ-(‘tﬁ@l dinr Mcl'dndomuamen (B0rtx bor2a %

sol ution (2x e g '3%1- en to FCC
11 ca and PRAg bhteasHiy e B LUl \ela, Boerls Blemnt S O0F T A
concentrated onto CC silica and purlfled y FCC eluting with System A

(200:8:1) to give the title compound (62mg), t.l.c. (System A,
-100:8:1) Rf 0.50.

20
Intermediate 29
2,3,4,5-Tetrahydro-2-[ [1-(methoxymethyl)-S-methyl-lH-imidazo1—4—11]-
methyl]-5-methyl-1H-pyrido[4,3-b]lindol-1-one and 2 3,4 5-Tetrahydro-2-
[[1-(methoxymethyl)-4—methyl-1H-imidazol-5-y1]methyl]-5-methyl-1H-
25  pyridol4,3-blindol-l-one N | -
A solution of chloromethyl methyl ether (0.26m%) in dichloromethane
(10me) was added to a stirred solution of 2,3,4,5-tetrahydro~5-methyl~
2-[(5-methyl-lﬂrimidazol-4-yl)methyl]-lﬂrpyrido[d,3-b]indol—l-one
(SOOmg) and triethylamine (0.49m&) in dichloromethane (50m%) at 20°
30 under nitrogeri, and the solution was stirred for 4 dayé.' It was then
partitioned between dichloromethane (50m%) and sodium bicérbqnate
solution (2x50mt). The organic extract was dried, concentrated onto
FCC silicsa, and then purified by FCC eluting with System A (100:8:1)
to give the title compounds (139mg). A portion of the title compounds
35 (64mg) was taken up in hot ethyl acetate and purified by slow
evaporation from ethyl acetate to give the title compounds.




Tlus laceaorrpounds (139ngy). A portion of the title conpounds 35
(64 up in hot ethyl acetate and purified by sl ow evaporation
fro e to give the title corrpounds This is the repl acenent
sheet Date 1998 -32- Anal ysi s Fa2ing: C 67.3; H6.9;

N,16.5; [err [e re C 6 % Internediate 30
2.3 4 5 [Tetr!ah@“(?rléssﬁqlr’:{e't‘%dgl _2. [(z'zlél7rref h'?ﬂ%)?ézmdljl-%S?yl)net hyl ] - Th

pvrido[ 4, 3- b] -G 3tgpN,0}- vemiBesli Gpé e r il e 6§ 00Ibd6Eper sion in oil; 600ny)
was/added to a stirred suspension of 2,3,4,5-tetrahydro-5-nethyl-IH

pyrido[ 4, 3- b] i ndol - 1- one S 1.59) in dry DVE (150[err]) and then the m xture
was stirred atl d - 5h under nitrogen.

5- Cnl or orget hyl2 4 J'nétmaebfs-ﬁah%g)z-m%adm&aaeﬂ51;}1%@@@]1-11}@- was stirred
overni ght. A fur1 g %_%&gi_ay Oof sodi um nydrr de - 0 dl Spersken 1n oir;

600ng) was ad 238 was stirred at [err] for 4h, then
cautiously tresaidadmvnyﬁhlwt(em" (diefdreton )in dik; rsb&ng)r eas\agided t toaat std rved h

di chl or onet hane cont ai ni 3 d the
conbi ned extratt e Were €aﬁg$%’t%e e‘l‘F??é"”r°é§r'aét3‘ﬂ' % °][qd£§'§/]r Qﬁt‘agr&?ﬁ ng
w/ System A (J.’I,OQ) 8inl ¥ry OMGi (AS50mRhk anidt thenc tivep odirtlne308nHE i ameda ab A0 Yfor

v ey T Bt oy A MBI Al e e

1- met hyl - 1|—l:hmae*ttgengsetshmm mrommg)A iftyrtiner aumxctvmfetsném
Oferr]) contgydpifg (ebk E‘&ﬁébf’srﬁoﬁelr( %153%0@ vlaQOAo%@d' dhdBhé Gl xBate waémd

trlfluoroacetlc anhydrid was ad opw se

The i xt ure waStiTRed &t FG) Brt‘B"V\HP% eertigeadx é'-ﬁﬁ%‘i‘%i‘t H%'é‘ &ﬁﬁe%t(ﬂ-p(?"é’g for an
addi tional 3h. TH¥ mextur8i Wed eRErdciied rﬁeﬁtdignlﬁdmbaﬁ@aew@&mui@ mbfﬂéhowat er

(100[err]) th s, separat e he aqueous

washed Wit h di 638 o?ﬁﬂé? Hﬁ%ﬁz&?@of’& rcﬂ'bm?ﬂ e’%ﬁﬁﬁ%ﬁé’&re Oervagar%eaae{

extracts were remideetwaat putifbéd by FLCS eLutdmgavnith System A (100:8:1) to give
the title compound (300mg) as a solid, t.1l.c. (System A, 100:8:1) Rf
0.4, '

N-
2-
(5

20 Intermediate 31
N-[(l-Methyl-lH-indol—Z-yl)ethyl]trlfluoroacetamide
A solution of 2-(l-methyl-lH—lndol-Z-y1)ethanam1ne (3.48g) in dry
dichloromethane (50m) containing triethylamine (2.53g) was cooled in

an ice bath, and trifluoroacetic anhydride (5.25g) was added dropwise
25 over 15 min. The mixture was then allowed to warm to room temperature
(% : and stirred for an additional 3h. After this time the reaction mixture
was poured into water (100m%), the organic phase was separated, and
the aqueous phase was washed with dichloromethane (2x50m&). Th
combined, dried organic extracts were concentrated onto FCC silica and

30 purification by FCC eluting with ether gave the title compound (4129)

as a solid. A sample of this compound was further purified by slow
evaporation from a solution in dichloromethane, m.p. 124-1269.



OrlusSheetHwBeérl ¢gedn by FCC eluting with ether gave the title conpound

A sarrpl e of this conpound was further purified by slow
. eva solution in dichloronethane, mp. 124-[err]. This is the .
enen sheet Dat e: 19 NOv 1998 -33- Internedi ate 32
N N 5-Trinmethyl-4-[[ (] -nmethyl-1Hindol™= 27 §/I )=-N-trifluoroacetyl am no] -
‘et hyl ] i mi dazphterhedidkpBnam de A sol ution of
N-[ (I -methyl ndol - 2- ) ]
(100[err]) \,&mf ';'“5@’ ' St Bong) \’
and the m xt ety lihimi Zolahédstahphommeerrperature for 30 min.

4 (Chl or otet Il N5 L me..kﬁ;{m-gaoqaz@igm;f@ﬂ]em@m%eemzm was

t hen added an was: s rdTRera ure overnight. After

this tigre th2+78dckn gny ﬂb‘F (100mt) iwapetrpased odith ;sqdiup hydride (6% err]) and
the resul ting;daRRIns iR bileSasdRE) | a@hedmyl hixteicbWwasdeeirdea 42¢d8[err]). The
conbi ned organic extracts_were {E g p t ingSXZSO , dried and
adsor bed ont bemperatyre; for 39[1?%“['\,\@ ?F"B‘? 'F’\éﬁ Ef I Fh{@&%t em A

(150: 8: 1) gaymidaB6ld-1tselphongnided(2. 37§10 was then adifed| arid ]the Wixtaeewaedi at e
33 4 LU (L N L Lol 2 ek S Y LATORE] LY ehill e84 B 1T

I m dazol e-1 -
N, N, 5-ig i nethj&tuée[ﬂhélpduﬂehyintbkhaﬁudo(Sﬂﬂmyb)anN—tﬁH)resultlng suspens1on was

trifluoro-ac Sagﬂw%gﬁ ]é 1 Hedaaq %z,hnamh?hqnereuﬂsn({cﬁgffgénmg

(10[err]) an urate ouUsS pot ass] um car bonate so 5 e_rr_ .
heated to [ewege washed wh matey (2250ma)y oriedriend (adsopkes pote EBCsildcamt er

(50[err]) anpyiitgcdliibhlhye FRBelRkinfsiad spstdm Al (M80:8¢E) @E@e tRsSPi@er]) . TR/
conbi ned, dried orga I ¢ extracts vverg concentrated - -onto —FCC silica

and purifiedS 381 nB-Ri dR6IP8 em A (150: 8: 1) to glve the title
conpoujyl (143ny) as an oil, t.l.c. (SystemA, 100:8:1) Rf 0.51.

~ Intermediate 33
4-[[[ (1-Methyl-1H-indol-2-y1)ethyllaminolmethyl]-N,N,5-trimethyl-1H-
imidazole-l-suléﬁbnamide T N
A mixture of N,N,5-trimethyl-4-[[ (1-methyl-1H-indol-2-yl)-N~
20 trifluoro-acetylaminolethyl]imidazole-1-sulphoneamide (260mg), methanol

(10m2) and saturated agueous potassium carbonate solution (5m2) was
heated to 60% for 1.5h. After cooling the mixture was poured into
‘water (50m2) and the mixture was extracted with ethyl acetate
(2x50m2). The combined, dried organic extracts were concentrated onto

25 FCC silica and purified by FCC eluting with System A (150:8:1) to give
the title compound (143mg) as an oil, t.l.c. (System A, 100:8:1) Rf |
0.51.

Intermediate 34
30 4-[[[ (3-Iodo-1-methyl-1H-indol-2-yl)ethyl]trifluoroacetylamino]-
methxll:ﬂ;N,5-trimethyi:iH-imidazole-l-sulphonamide
A solution of 4-[[[(1-methyl-1H-indol-2-yl)ethyllaminoImethyl]-N,N,5-
trimethyl-1H-imidazole-l-sulphonamide (47lmg) in methancl (25m3)
containing potassium carbonate (138mg) was treated with a solution of
35 iodine (254mg) and potassium iodide (166mg) in water (30m%) over
30 min. When addition was complete the reaction mixture was stirred

for a further 2h. After this time additional methanol was removed in



I n '
ﬁiﬁ Wt hyl - 1H 1 ndol - 2-yl )ethyl ] trifl uoroacetyl am no] -
rret nmet hyt -1 H i m dazol e- 1- sul phonam de A sol ution of
4-T[[(1- rrethyl 1Hi ndol - 2-yl) et hyl ] am no] ?ath_yl] NN, 5-
triqethyl-1Him dazol e-1-sul phonam de (471nmg)” in methanol (25[err])
confai ni ng poyvamei mddaebmaaﬂ.éir(glam)\sm was exteoechedi with sthylt pegtase 35
| odi ne (254ny)s argl,pot A8 LAY F0dniGO0kabth WEESToohdt8REdd oRtEIFCEO M N

Whenmr additi on was coO |on m xt ur e |rregjror a rgh

2h. After thi silioseandigurified bmﬁmaqiatimayiﬂbﬁmw AnCEg ’stPh%ive
repl acement shegie Pah 39(%6)(9)],9538‘, 141-)339; vacuo and the resulting
suspensi on vvam‘['rﬁt%a’vm ethyl acetate (3x25[err]). The conbined
organi c &xtracts were concentrat ed onto FCC silica and purified by FCC
eluting with Shtérmeuiatels9:8:1) to give the title corrpound (367ng), mp.
141-{err]. 5 | )

4-1[[ (3-1odo- :
trlrrethyl 1I—I—|timﬁiﬂ:h

3-1 odo- - :
yl(] NONOS tmx#] ﬁl—égrrﬂjgnz%p L}%l)hhﬁ#l‘]%f’ﬁ?%%&&@ms d%grot ected
accor didg to mhthyiét-hdﬂ5dbwﬁtb)sl}1ﬂnimi#emlr¢eblfmlehmée \?8m§)né!a¥| tle
conpound (50ng) Bagecp'alceor.tdlh?\lgt\? Q@%?%&ge@bgd i Bflte[}mtl_é&lat—éh}}i tS the

repl acenent sheet

2, 3, 4, 5- Tet r algj¥e ¢hs- Bitiley campound; (3ing) ps |99 PH:d&zbtc-41§x3tﬁ@tM|1]5° :8:1)

U Rf 0.51.




Q],édndol 1-one mal eate A m xture of
ro S-met hyl - I'Hpyrido[ 4, 3-b]indol -1- 5 one (0.6g9) and
ydrlde di spersion in mneral oil (0.109g9) in dry DV
irred under nitrogen at [err] until hydrogen evolution

ceased (ca 1 5h). The mi xture was cool to [err] and a solution of
\47(chl oronet hyl ) -5-net hyl - 1- (tri phenyl"methyl) - 1H i ni dazole (1.12g) in dry

THF (15[ err |[Exam@lke ddded.. The reaction was then 10 stirred at [err] fe.r)

3h, at [err 0, 0 _Rarki
(chl oroLet mgﬂs@%@? ?:J{;'ét'm LG dry THF
(15[ err]) [4;3ehdindedrlana maleateir e was heated at [err] for 3h,

quenched wi th  m@liREure28f e,5]4, 2B6k ahplid-52hdth i2ﬂ-69£i&o[4§sl¢lhﬁé’&led-at
[err] for 2h. The i pn“vVacuo, to ca. 60[err], 15

xture then conc ed
di l uted wit#rg g} r@gﬁcﬁﬂl’(’ﬁ@vﬁ’r‘% g&?ﬂ?rﬁméﬂ '\eﬁ"et‘ﬂ'}l acet ate
(3 x 50[err](p. 10'953 i Qi DMFD [{BSHL )Veds dtsmtldedie&ndlﬁrhger&@tdﬁmo agtebus phase

Bcotater of MiBroroBvalveSoh Segealee) 130 N altieCes abrbetnEo M oo

and evapor atesd acsogut/mnaobr@Anh]gnanmDéﬁg-)netﬂ'ﬂ-i Qﬁiphenylgathywaslr&dsorbédd _

A e AL I T METE RN i

in a APxtur @tei‘rfhbtate’tf}?aﬁm# Bandabrr@ﬂ%a‘ncllé(hlam a_}_@@ﬂé‘ler]gmamdntqfe&-f ed with
h | n on was

Concentr at 25‘@8*%‘*5’@9 B TRy £ 58 iphdrtflaBtny 1 TOE- fflakedienf1 a2 4rPT

(ca. 8[err]dryt Hfpfient) ves @ddeds t The eee&ﬁaqn@xmrewgy fmtaqh a$f #0 Pl-‘e

solid, mp. m@oqde%héd wixelal Y whfer-Q2OME) and acetic ac1tp (@émﬁ) Hamt RebteB3ab:
[err] req N, 13. 89

e

,6- Tet ﬁ&ﬂydﬁe hmeff Hwiztwtes"ﬁ%t%ﬁ\ W?wﬁraa%emmﬁ? 58] -60m,
azepl 115[ 4, 3-d1]1uaeh)buﬂr( thyumcmreat@m (40m2) and washed with eth 1 acetate
3,4,5, 6-Tet r@h hyl aze

treated with socdig ed"e”g("egé Q,%ﬁ%%&/lg nggg?%el oﬁ'h? r’fgﬁlafc(lgbc ngEﬁUSSS Thi s

is the repl mmmssmlgm(@m) watNQot49i®m carbonate and extracted with
ethyl acetate: ethanol (20:1, 3 x 100mi). The extracts were
combined, dried and evaporeted to giw}e a brown gum (ca. 1lg). This

20 gum was adsorbed onto silice and purified by FCC eluting with System A

(100:8:1) to give a pale brown solid (0.8g) m.p. 238-2409 (decomp).
This solid was dissolved in a mixture of hot ethanol and methanol
(1:1; 100mt) and treated with an ethanolic solution of maleic acid
(318 g). The resulting solution was concentrated to ca. 20m% and

25 diluted with dry diethyl ether (ca. 8mR) to precipitate the title ~

- compound (0.75g) as an off-white solid, m.p. 160-1629..
Analysis Found: C,61.6;H,5.5;N,13.6;
C17H18N“0.C“H40q requires C,61.5;H,5.4;N,13.8%.

30 Example 2
3,4,5 6—Tetrahydro~6—methy1-2—[(5-met;y1-1H-imidazol—4—y1)methyl]—

azepino[ 4, 3-b]indol-1(2H)-one maleate
3,4,5 6-Tetrahydro-6-methylazeplno[4 3-b]1ndol—l(2H)-one (0.64q)
was treated with sodium hydride (ca. 75-80% dispersion in o0il; O. 108g)

35



- msSheamsmﬁ stirred with 4-(chl oronet hyl)-5-net hyl _
(tr| 1H i m dazol e as described in Exanple-1. The reaction
: oured into water (300[err]) and extracted with
d| c 4x250[err]). The conbinedy dried organic extracts were 5
evaporated to g| ve a sem-solid (ca. 1.78g) which was purified by FCC

elutling with Syeh wes Ah¢(kigred with @(chlaroguabhyd)-Aymettpti-d~ gum (0. 7g) was
di ssol ved in a(ﬂ%‘i? rgmeéhﬁa?ﬁu.qﬂf&quitlaﬁ@g&éw@& 4h t%pmgné 1, CanrJO[ err])

and-heated on a s up as escrl gave a
gum (0. 22g) WFeeR mméﬁwrﬁ wap gherourad, dptr) water, (60mr) ancsmceaﬁtAd with

g 200d8 1) to gii:[éﬁlé?ro‘ﬁ@théﬁe( 0ax250m). I\M@?bﬁt;ir@a;mdnea t%@éﬁi@ e?umcu@l ﬁ&e\rﬂllas
rre INn vaCcua 1O C rirour,a a m X er
oot hanol ( syeporhted B edPFq SeRlebTin (ks 1 ir bef whiism wRa R bhe B B
solid, mp. 13utimg with SystenlNA(200:8aL) tat giveOa3§m0I(0fg)et Hihdol gynr éﬂezg)
15 - \Vater »é',% géégiv{é"iﬂda%%&@ W“Mc%'&%%%g%mélﬁﬁ{%hﬁ S)YEX U”d

C 61.4; HH5.7; requires ‘e
20 70m2) and heated on a steam bath for lh. Wbrk-up as described in

2,3,4, 5- Tet ra%ﬂ_@'ﬂ geveTal 1@&29{)1 Waen! vl ?Shii?fi'ehyw FEC [JJBEW With

nethoxy)nethyl r|d0[4 1-one,ma suspensi on of

2,3,4,51Petra 5&/ ke rﬁé’c aive prealdgl {Q-4kg) oy Malrgte, Sonmptiempoave gne

(920ng) in dr yglmv&l ic?\Sk@é rdrlea\a&_w{@ted givé ha ﬁedm WA By Kl e t6686ed with

%gpg; S 00 1 1 k20T e MLELRIP AL, 'S Fhmn) to HEATHhE LT LT

4~ ( Cnhl or onet hydgmpbumt(0y1454) (4s ispbalig ne.iphyl.’b}ZH:B}% dazole (1.11g) was then

added and the t LLT vier ni Acetic acid

(10[err]), watrenr)ﬁ("ﬁ r °%%?1dd #S&‘??‘lléf JW;EF% &n added and t he

resul ti a§ sol (Haten Mym&mcmo 205 ulovi'lbl‘llﬁhlhﬂzﬂxfter cooling, 2N sodium

30 hydr o &id:)) was added and the resul ens was
hA:%‘igﬁso Sdlstlﬁgé? HSSRERSIDB,

extracted wit rorret ‘hane (3 x 100[err]). The” dried ér gani c
extracts were Gutlashdd GuHudy FECIEEMH - Q; 14,8 meiemcpﬁb-m H#ﬁ 8y SN i 65+
(150:8:1) gave the free base of the title conpound (1.08Q) as a foam A

smal'l anount qi th': s .conpound (200ng) was dissolved in 35 met hanol
(30[err]) and lting solution was treated wi.th nmaleic

20 2,3,4,5-Tetrahydro-2-[ (5-methyl-1H-imidazol-4-y1)methyl]-5-[ (phenyl-

methoxy)methyll;lﬂ-pyrido[4,3-b1i;eol-1-one maleate _
A suspension of i:3,4,5-tetrahydro-5-[(phenylmethoxy)methyl]-lﬂr
pyrido[4,3-blindol-1-one (920mg) in dry DME (75mf%) was treated with
sodium hydride (60% dispersion in oil; 180mg) under nitrogen and the

. 25 reaction mixture was stirred at 609 for 6 h.

-/ 4e(Chloromethyl)-S-methyl-l-(triphenylmethyl)-;ﬂrimidazole (1.11g) was
then added and the mixture was stirred at 609 overnight. Acetic acid
(10me), water (10m%) and THF (10m2) were then added and the resulting
solution was heated at reflux for 6 h. After cooling, 2N sodium

30 hydroxide (IUme) was added and the resulting suspension was extracted
with dichloromethane (3 x 100m&). The combined, dried organic
extracts were adsorbed onto FCC silica, and FCC eluting with System A
(150:8:1) gave the free base of the title compound (1.08g) as a
foam. A small amount of this compound (200mg) was dissolved in

35 methanol (3Dmx) and the resulting solution was treated with maleic
acid (58mg). The solution was heated for 10 min., cooled, and dry



: pre

acﬁﬁsﬁﬁ&'ﬁllsee;[ S9 ution was heated for 10 nin., cooled, and dry This is .
t he eet Date: 19 NOV 1998 - 37 - ether was added to _
mtlum tl e conpound (170 ny), m p. 165-168. Water Analysis Found :.
06 nol H 20. Anal yS| s Found: :
C645 H56 N107 5 [err] © qU|resC650 H 5.5 N 10.8%
(?éarrpl es 4 téthér WaisCaddedtd &6 Gt e ipitaté MheatitTenesipound EXF0HE , 3m.pExanpl e. 4
0 5- Et
'3,4,5-tetr di%a-z-[(S-mathyl-ll—l-irridazol-4-y|)rrethy|]-1H— &
pyrido[ 4, 3- bidtedoAnelyaiw Foedd 86 22% w/w = 0.06 mol HJ0.

5-Ethyl -2, 3, ‘(}‘grg%tg- ro 1H pyrido[ 4, 3- t&’lémqglrr%’s gu-JN(,@@G;;g) was treated

with sodiumh Yo di spersion in oil; 138 was then stirred
with 45 (chl d?zn”@i'héﬂ Isfqmm6 HoQ weauiren § 1628y M5 31 ME0.8%. | i dazol e
(927.5ng) to give the free base of the title corrpound (320ng) as a solid.
Mal eate formati on gave the title conp ound£13 nz : 7. Anal ysis
Found: Examples 4cte ) Ee“HPBSH“eRl ¥38051NpF] ﬁ“@ﬁﬁu'@e "@ o , H 5.7,

N, 13. 2% 20 Exarrple 5

2345Tetr€1 045(1 rrethylethyl) 2-[ (5-net hyl - 1Hi i dazol - o/
4-yl) met hyl ] do[ 4, 3-b] i ndol - 1- one nul eate

2, 3, 4, B Tet r ity b-253 (4, Srbetmahy o2y (S4mebiny ldl<infidbiolrde)l Ynebimel 12 BH-

(228rrg) was LI g 5@3\/\51{}\&3 Jo VT NeIVicT (60% di'spersion in oil; 60ng) and
was t hen sU%m‘ﬁrT‘t‘t‘?rﬁm‘nm‘#f%S met hyl - 1- (tri phenyl -
net hyl ) - 1H- i fiE&¢hybiZe 3¢ &PHkglrahydeg-l -mmdpE‘bé-bMOéfl-tm 500ma) mespound

(18070) s ayaakbdl wibh! Sk aFBId QBODAEpToh] id BLEO BB abd (24D, M Res/
203-[err]. 30 Anal ysi's Fou 6, 12.6; [err]

requires G, ethen: stigred “tbzll»-g(‘;g\loromethyl)-S-methyl-l %triphenylmethyi)-lH—
15 imidazole (927.5mg) to give the free base of the title compound
(320mg) as e solid. Maleate formation gave the title compound
(380mg), m-p. 175.5-17700

Analysis Found: C,62.1; H,5.7; N,13.0;
. C,gHooN,0-C H 0, requires C,62.2; H,5.7; N?13.2%. .
20

Example 5

2,3,4, 5—Tetrahydro-5-(l-methylethyl)-z-[(5—methy1—1H-1midazol—
4-yl)methyl]- lﬂkpyr1d0[4,A-b]lndol-l—one maleate
2,3,4 5-Tetrahydro-5-(l-methylethyl)-1H-pyrido[4 3-blindol-1l-one

25 (228mg) was treated with sodium hydride (60% dispersion in oil; 60mg)
and was then stirred with 4-(chloromethyl}-5-methyl-l-(triphenyl-
methyl)-1H-imidazole (371mg) to give the free base of the title
compound (180mg) as a solid. Maleate formation gave the title

R

compound (172mg), m.p. 203-2059. |
30 Analysis Found: C,62.6; H,6.0; N,12.6;

Example 6

2,3iﬂ;S—Tetrahydro-S—(phenylmethyl)-z-[(5-methy1-l§:imidazol¥4-yl)-
35 . methyl]-1H-pyrido[4,3-blindol-1-one maleate monchydrate

2,3,4,5-T;£rahydro-5-(phenylmethy1)-lﬂrpyrido[4,3-b]indol—14one




N

met [ 4, 3-b] i ndol - 1-one nal eat e nonohydrate o
2,3,4,5- Tetra ydro- 5- (phenyl methyl ) -1 Hpyri do[ 4, 3-b] i ndol - 1-one This is the
r pkacerrent sheet Date: 19 NOV 1998 —~ ¥ - (960ng) was treated with
sgdfum hydr i de 30/$Tgllesper3| on in oil; 132ng) and was then stirred with

4-(chl or onet hy$ fyireateq t"’l‘F'bW@HyF"hﬁVﬁ‘;ﬂIdF {135 sispersien (Ao, otbs. 132me)
free base OL tdmel tad |ta§|¢0§fﬁﬁtﬁlﬂwiﬁ‘?i%hl‘b@&n&h&@)-}fﬁde@?l&lsm i d ?K F?Ctle
I qQr mati on gave e |
golrjr:olazgdw( 220%‘?&&% 1'“&'@5‘@!1%‘0‘&111'“1%2@‘3 (‘éwgﬁ)e e To6e basy ¢ the Fitksanyl e
7 5-(Cycl opentqdrnpemﬁw|(;7mg3 Whs5 obtatinadyadr 8- §b1idShyTECO Y It khg i iR Syster A
4-yl thyl]-1I a

5. {&,Sfo?,énlyl%??ﬁ“b‘*"[%‘iz?@ phariof WviTEE" tcle compuund (420ma). -
(200ng) was tr]e9§t' Wi tﬂ-@ed(ﬁrﬁtﬁydr, l:ﬂaﬂ @Sl)f%ﬂdl @p'fer3| on in oil; 60ng) and
was then stirred with 4-(chl oronet hyl)-5-net hyl -

(triphenyl rretgﬁl é-lH—i m dazol e (280ngy). The free base of the title 15
cogpound was as a solid (96ng) by FCC eluting with System A

(200: 8: 1) . :\/bﬂ-e(e ¢1opeh tAmEENY1022 5,8 [15- tek ba d@elmqwsdne(tﬁgmh-imd%zol-
81- t.l.¢c.
Ler? ‘ dolrl~ Yo yi)methyl ]-1H

Em e@l}EsBeen Replaced h
:1 n WO 5- (phenyl met hyl ) - 2-[ (5- met hyl - 1H- i mi dazol - 4-yl ) -. 35

2.3, 4 5-Fetra
pyrido[ 4, 3-b] |5r+d0yel’bpemle/lmathdt)ez,Sqd;il-rﬁelayd-ryde}e-ﬂ_ﬁﬁ%IHdEWJ—‘!ﬂQﬁUdlﬂl%de

3, 3 R AL A il ron 5 tporrion ot S
(S\Fér r]) underandi vasodhen sti'mdrrthmﬂe Marmmthrli)-ét-meﬂmyl-l- [err] for 7h

dth thyl
N-di Lefggffﬁaé‘?giﬁ“ PRI MR T ftazlre RZIHDRC LS bose of, M5 ELHL o )

and stitTing RR8BPeuURd: var ohtaknedoes or 3'230# (%&wgm;/lcbr (b'@ﬁlﬁi:utcngi(muh (yBtem A was
added and the (20046190 Waled@AF6fhatlion gave the title compound (60mg), m.p.

81-83%, t.l.c. (System A, 100:8:1) Rf 0.20.

Example 8

20 2,3,4,5-Tetrahydro-5-methyl-2-[ (S-propyl-1H-imidazol-4-y1l)methyl]-1H-
pyridof4,3-blindol-1-one maleate B -
Sodium hydride (60% dispersion in o0il; 25mg) was edded to a stirred
suspension of 2,3,4,5-tetrahydro—5-methyl—Lﬂypyrido[4,3-b]indol-l-one
(124mg) in dry DME (5m&) under nitrogen. The mixture was heated at

5 25 '5S0% for 7h and then treated with a solution of

4—(chloromethy1)-ﬂ,ﬂrdimethyl—S-propyl-lﬂrimidazole—l-sulphonamide
(165mg) in dry DME (3mt) and stirring was continued at 50° for 20h.
2N Hydrochloric acid (5m&) was added and the solution was heated at
reflux for 6h. The solution was poured into 8% sodium bicarbonate

30 solution (50m2) and extracted with dichloromethane (3x25mf). The
combined, dried organic extracts were evaporated to give a solid
(200mg) which was purified by FCC eluting with System A (200:10:1) to
give the free base of the title compound (SBmg) as a solid. This was
dissolved in warm absolute ethanol (5mf) and treated with a solution

35 of maleic acid (2lmg) in ethanol (0.5mi). The solvent was removed in




ek k¥t Ha9Bech Replabla sol uti on was poured into 8% sodi um bi carbonate 30
sdl ]) and extracted with dichl oronethane (3x25[err]). The"
@%Mﬂ!“ organi ¢ extracts were evaporated to give a solid (200ny)

i puritred by FCC eluting with stem A (200:10:1) to give the free
base of the title conpound (58ny) as a id. This was dissolved in warm
a}asol ute et vaood ehb[her Fesitine wascetryatall isedafroal ethennl &her to glverdhei c
acid (21n) ( rr h Ivent was renoved in This is the
repl acenent tifle °I3 pd %ﬁh&/%b%lﬁ f”ip - vacuo and the residue was™
crystalli sedn&lmefmdol et her t oCxf2vé; tﬂaé ?a N, 22.denpound (58ng), m p.

137-[err]. al'l%zﬂlﬁd:(ﬂuﬂ ‘Tequires C,63.0; Q@?Cﬂﬂ thaxd: N 12.4; [err]
requires C, 83 N, 12. 8% 5 Exa

2,3, 495- Tet r ahydr o- N, N- di rrethyl 2-[ (5- n'ethyl-l H i m dazol - 4-yl ) net hyl ] -
1- oxo- 5H pyrglxd xYe 8-Db]i: ndol e- 5- car boxam de nal eate A sol ution of
h

(25[err]) monm;wmtﬂkbmwmmmmm dabemtesi on i n of | 30rrg) and

h
NN D et hy e BTRABDI AT et RRREp 2 HI3- gL "%%?@’%&éi"?{*ﬁéi” By
t he sadputi onm\iaszcdt-ﬁfy]édemylﬂebimb'eim#a?t-tbr]end@-lmelﬁélmg) ndry ifal 15
mn. \ater GbLey Wb e&%?g@?ﬁm%ahymaﬂsi&ﬁdeaf@bxt st %@f&r{ 9R Ginst sify)nas

t hen poured into water he resu xture was extracted
with ethyl aaét%neempgt%eswﬁeep#l}l)rearﬂ)t Faem éﬁﬁfzﬁq@éarwgm @®ifregenctar dér e

washed wi th gat em, &%méﬂﬁ&&s&:&oyy@hmemmm adordeidn gh\mre;mlml waghe oi |\
was di ssol Vﬁg in % “m xture of errhﬁag_l aci al acetic acid

(10[err]) arkerradded ang, Fhe sah#alpﬂewgsoﬁgﬁra °%atP@EF”§tt“F%ffl°Hxa"f or 1.5
h. Aftier coaldditidna Xomisi oWates (bas) wasedabyiadly tddded pfand\Ntieodestbion

hydroxide(lOO ery nd the r L tin extr cted W, th ethyl
acetate (2 X H’? t?‘fﬂgogg%iqg é’?f g{}ﬁ@?gﬁny\@he rasufting miXture wad

extracted with ethyl acetate (2 x 50mL) and the combined orgenic

extracts were washed with water (2 x 100m%) and concentrated to give
an oil. The oil was dissolved in a mixthre of water (10m2), glacial

20 -  agcetic acid (10m%) and THF (10m%) and the solution was heated at
reflux for 1.5 h. After cooling the solution was basified by addition
of 2N sodium hydroxide (100m%), and the resulting mixture was
extracted with ethyl acetate (2 x 75mL). The combined, dried organic
extracts were adsorbed onto FCC Silica.and the free base of the title

25 compound (110mg) was obtained by FCC eluting with System A (100:8:1)
as a solid. This was dissolved in dry methanol (10m%) and heated with
maleic acid (36mg) on a steam bath for 5 min. On cooling,:dry ether
(3me) was added to precipitate the title compound (105mg), m.p.

161-1630
30 Water Analysis Found 1.85% w/w = 0.49 mol H.0.
Analysis Found: C,57.8; H,5.4; N,14.3;

€, gty Ng0,-CyHy 0, - 0.49 H,0 requires C,68.0; H,5.5; N,14.75.

. Exemples 10, 11 and 12 were prepared in a similar manner to Example 9
35 unless otherwise stated.



‘extracts were adsorbed onto FCC-silica and the free base of Th laced
'“'corrpound (110ng) was obtained by FCC eluting with System A ( uﬁ

solid. This was dissolved in dry nethanol (I Qerr]) and heat

‘acid (36ng) on a steambath for 5 min. QOn gpoling, dry ether (3[err]) was

added to preci gitate the title conmpound (105ng), mp. 161-163. 30
V\ater Anal ysi .85% wWw [err] 0.49 nol [err]. Analysis Found:

C, 57.8; H,5. 4,2,BL,i‘h—f}’etiéh&ﬂi-o-@-ﬂ@s-ﬁﬁtﬁﬂl-m-ﬁtlkliﬂeiolcllﬁﬂﬁet*jﬁ-i- N, 14. 7%

Exanples 10, T a 12 Wer ire ar e [ | rranrier anple 9 35

unl ess ot herw@@i@—ﬂ'#ﬁ%ﬁ&ﬁgﬁﬁ&ﬁm&%e: 19 NOV 1998
- 40 - Exanpl 2,304, S-Tetrahydro-Z- [S-methyl-l-(triphenylmethyl)-lH-

(2 rrgt ﬁyISS-tJrIe:)[tgn ?Qﬁﬁ-kgﬂggf prghﬁoﬁt 1X341”Et-£l¥é ](Zélmg) was treated
2. 3,4, 5-Tetr ahgidhoii@l{“[' gxyngidwKGQ_" (qlgpngéqyﬁmephlﬁl jmmgé- afd was then stirred
i ni dazol - 4- I ]J{?%(*}M/Jthl A r rﬁﬁ[éhl%r]?&é g‘iﬁ o]].ue Qﬁﬂgmmimif E% wi th

sodi um hydri de in ol nstlrre
met hanesul phoriiin.c flegee t(-qrM ¥arkrupond nu fytcmnn peve the fres besg. of the

Deprot ection, Menk-ddmpsuld Retnd)i &atlal Q&'liQﬁVEMatlQEté 'reemdt3sR qivel i thitie
corrpoung_ (60rrg) as a ? ?@g Va eat gretion gave the title 10
compoun (57 2 [RaPre] . inat?%/s‘l s Found: C, 53. 2;
g, g Z; 5NT1tL 7; Argaays;]s [Fﬁﬂ'lﬂ‘r e?] IC I53 2,C33427 H N,‘l,l NGYd. 'ExarSrpl(g 11 15
,3,4,5-Tetra 0-27 : - -
propynyl) 1H E%A'*él@)’f“&?é%ﬁﬁéfd%ﬂﬂﬂgﬁe %g’fgat tuggg?\gs% on of

345tetrahydro 2-[[ 5- et hyl - 1(tr|phenylmathyl)
1i3Hm dazol - L AF ti '] - 1H— pyri do[ 4, 3-b]i ndol -1-one (522ny) and potassi um
car bonat e (27- was treat ed w.th 20
propar gy br ondads RZ0y) imefihyd]

propyny1)-1H-gyr1do[4,3-b]indol-l—one maleate
A suspension of 2,3,4,5-tetrahydro-2-[[5-methyl-1-(triphenylmethyl)-
1H-imidazol-4~yl]methyl]-1H-pyrido[4,3-blindol-1-one (522mg) and
potassium carbonate (276mg) in dry acetone (75m&) was treated with
20 'propargyl bromide (1M solution in acetone; 2ml) and the mixture was
heated at reflux overnight. After cooling, excess acetone was removed
in vacuo to give an 0il which was partitioned between water (100m%)
and ethyl acetate (100mt). The-aqueous phase was washed with ethyl
acetate (50mt) and the combined organic extracts were concentrated in
25 vacuo. Deprotectior, work-up and purification gave the free base of
\_/ the title compound (100mg) as a solid. Maleate formation gave the
title compound (89mg), m.p. 202-2059, t.l.c. (System A, 100:8:1) Rf
0.29.

30 Example 12
2,3,4,5-Tetrahydro-2-[ (5-methyl-1H-imidazol-4-yl)methyl]-5-(2~-
propenyl)-lﬂrpyridoLQ}S-bliggol-l:Ene maleate '
2,3,4, 5-Tetrahydro-2-[ [5-methyl-1-(triphenylmethyl)-1H-imidazol-4~
yllmethyl]-1H-pyrido[4,3-b]indol-1-one (1.0g) was treated with sodium
35 hydride (60% dispersion in oil; 1l4mg) and was then stirred with allyl
bromide (460mg) for 1 h. Deprotection, work-up and purification gave




Th laped over ni ght. After cooling, excess acetone was renoved in
V] n oil which was partitioned between water (100[err]) and
- 100[err]). The aqueous phase was washed with ethyl acetate
(50[err]) and the conbined organic extra @4s were concentrated in 25

yacuo. Deprotection, work-up and purlflcatlon ave the free base of the
{itle conpouthe (Freerkpseasf heotitde cpmpeunde ( ?Qﬂﬁmgtaam aelid.t Haleats o

d (89 2 Q0 1190 :
i o2 el ol il et QUMDY B M pbtn % REHT0,

propenyl ) - gy[l"l do[4 3-b]indol - 1- one nal eate
2,3,4,5- Tet rahyWs(isZFc[LbEl- met hyl - 1- ( tg,iéptagnyl SEsi;hy) )2. 84 | m dazol - 4-

yl]nethyl] By’ d 3b]|nd vasg o ted with sodi um 35
hydri dé (600 &9 s?ﬂl'e“hg ohuly G £’-‘?_‘_’Lﬁwg%”arfol V\%’sgl’\?ﬁelr?r'g%rred with allyl
brom de (460ng) for 1 h. Deprotection, work-up and purification gave This

is the replag gheet Date: 19 NOv 1998 = - 41 - the free base of the
title conpoun‘g%rrg) azs a SO|Id hI\/!aleat[e forga.tlon gave the title

conmpound (164 néyclopen

g gg :23 n g 1) mbths 1}3-1H- ndo[4 3-b]indol-l-one maleate 5 [err] requirese

5" Oyl 8pent yh. solytion of 2y Ly ortstaehydsorialhsraathy}nh-§szipheayLnethyl )-1h-

32/| ) nrzt Eylt ]e£ Ir Iﬂmmzodq-?laméﬂuyﬂﬂlﬂlli-ﬂyfﬂm[m-ﬁlairﬁjo]ﬁl-one (523ngYtiin08ryo DMF

i m dazol - 4- | %ﬁ’hwﬁ '{‘Fﬁ{% F’%%f[ z?°§“q;] F%‘gf&?-{' @‘@Ryd%sﬁzﬁ?ﬁd’}‘ i oty 4508) (30m )

was treated wndstiovked fohyldr mike. @6020°dusqeer sitmogem. oClclopéntyl Anchisiei rrﬁdv

f 15 t hen
or 15 mn. %&eé@)fl@gﬁqﬂ% oot U Ghes o6 Ve BEL ik HaOWAS S A LN Pz RS

added dropw se e mxture wa en heat ed
at refLBix foendithenthested ak refluxaton dhy Jbe[@lp}icfrbwae lgfyat 2h8 fiomed

treated withgaydli vhartheRf tiabd Gtk miXfuaer &9 acBicChcid (7me), water
(7me) aend THF (8me). The resulting solution was heated at reflux for
4h, then basified with 2N sodium hydroxide and extracted with
dichloromethane (3x25m&). The combined extracts were washed with

20 water (2x50mt), concentrated in vacuo and purified by'FCC eluting with

System.A'(100=8:l) to give .the free base of the title compound (42mg)
as a solid. Maleate formation gave the title compound (38mg), Mmep.
180° (decomp.), t.l.c. (System A, 100:8:1) Rf 0.3.

=Found:

25 Exemple 14 : .
2,3, A,S-Tetrahydro-z-[(S-methyl-lﬂ-imidazol-4—yl)methyl]—Sfpropyl-lH- e
pyrido[4,3-blindol-1-one maleate
A solution of 2,3,4,5-tetrshydro-2- [(5-methy1-lH-imidazol—4-
yl)methyl]-5~(2-propenyl)-1H-pyrido[4,3-blindol-~l-one (248mg) in a
30 mixture of ethancl (20me) and 2N hydrochloric acid (0.5m%) was
hydrogenated at room temperature and atmospheric pressure over a

pre-reduced 10% palladium oxide on carbon catalyst (50% aqueous paste 3
50mg). The mixture was filtered and evaporated in vacuo. The residue
was basified with 2N sodium hydroxide (10m2) and extracted with

35 ~ dichloromethane (3x20m2). The combined organic extra@:ts were washed
with water (30mL) and eveporated to give the free base of the title



wi th 2N sodi um hydroxi de and extracted with .
3x25[err]). The conbi ned extracts were washed with 20

vvat er , concentrat ed in vacuo_ang purified by FCC eluting wth

(T["eShe tMBdm cé&;[err]) The resulting solution was heated at reflux for
[Iﬁ err

System A (100: 8: 1 e.the free base of the title corrpound (42ny) as a
sél | d Mal eat gon ﬁ"'%])a\ﬁé 3 |felid ¢ | MaleatpofnrmatBengave the tit2e0

(déconp.), hc%mg?smsmﬁ, wp,cs {9ysikbm (b, 310@{8)'#19th5ny@an3033| -
2,3/74,5-Tetra Q- y - -
pyrido[ 4, 3-b] i ﬁ%r dao)) (o °8§'{’e Alég 2Y'|'or9 gfmol H.0.

2, 3,4, 5-t et r ah$nlalyss [Fobndet hyl - | H- i m dazd,62:1; H, 5 9; N,12.5;

R R T R R g o M e '> “WZ‘S”

hydrogenated at roomtenperature and atnospheric pressure over

pre-reduced 10pggplibad um oxi de on carbon catal yst (50% aqueous paste
50nmg). The mxTLTéfh%;M?flltered gd evaora&ed |n Vacuo The_resi due was

basi fied with 2M:SadfiGa

di ¢bt or onet hanps (Rk2{Hde1L1done .;mgag@nbl ned organic eeract sfwe[]e Waslhed_l_h
wi thigater (30ferr poT |vet free ase of the title S
is t hgar epl acegﬁgg'ﬁ%@ ‘b%ge? ’%QEWE ‘“‘QH‘Y ~thripdderelcdaddy) as a

solid. Ml eat emémyms-dphgw\léméﬂnexyndthgl i épyiddém5gg]mdbltlr-?ne(@)r?]]grfr§fsf: !
no
Foung, O dh ol CEMASRLR G deek i’ AU (iR by

H.6.0; N, 12. 69pvernighl gtlsaom temperature and atmospheric pressure over a

2,374,5-Tetr ahﬂfH—QeauJeQSIW%YiadiMi '&‘19%2021{]6&1‘!:}6' )gﬂali)(/ei]. “(5b p&ﬁueous paste;

[4 3 g]lndol 1- one nal . spensi on" 0
2,3, 475-t et r ah}fimg) o [Ths-npschion mixtureqwasoFikiterey-and the residue was washed

et hyl ] - 5- [phemwh( gBiahaxy Dy ) | THé"T@YHaQQ[ﬁas?‘ éé?ﬂ!?éfh 3Rk WDy 1dd

et hanol (20[ er rrl imq:o wt?f Iharlﬂasa %ﬁ&édc Zﬁ sodium heyrd;:oxlde ?SOml . The resulting
suspension was extracted with dichloromethane (2x50m%) and the
combined, dried organic extracts ﬁere evaporated to give a solid.

20 This was purified by FCC eluting with System A (75:8:1) to give the
free base of the title compound as a solid (240mg) which was then
dissolved in dry methanol (50mf). Maleate formation gave the title
compound (261mg), t.l.c. (System A, 75:8:1) Rf 0.2.

Analysis Found: -C,60.3; H,5.2; N,13.8;
25 C,6tl3gN,0-CyH,0, requires C,60.6; H,5.1; N,14.1%.
Example 16

2,3,4,5-Tetrahydro-5-methyl-2-[ (1,5-dimethyl-1H-imidazol~4-y1)methyl]-
1H-pyrido[4,3~blindol~1-one maleate -
30 S;dium hydride (73% dispersion in o0il; 40mg) was added to a stirred
' suspension of .2,3,4,S-tetrahydro-S-met'hyl-Z-[ (5-methyl-1H-imidazol-
4-y1)methyl]-1H-pyrido[4,3-blindol-1-one (300mg) in dry DMF (3mx)
under nitrogen. After 30 min. the suspension was cooled to 09 and
iodomethane (0.076me) was added dropwise. The mixture was allowed to
reach room temperatureé, stirred for 1.5H, then poured into water
(30me) and extracted with dichloromethane (3x15m%). The combined,

35



srsnehﬂas&e

100
) 100

etlerrperature and at nospheric pressure over 'a pre- reduced
de on carbon catal yst (50% aqueous paste; 15 .

H ion mxture was filtered and the resi due was washed with
err]) The filtrate was conggntrated in vacuo to give an oil,

to vvhr ch was added 2N sodi um hydroxi de rr The r syspensi on
\as ext ract edCifd; ATORNLF| extoRehs, HRRe F!ﬁ@g‘fg&f]tf éﬂ'cf P'f‘le°j§ ggs ried
organi ¢ ext rtiich wﬁrpuemreerw €0c telugmgawatrscﬂyatlem 20(200 8: 1) toTgive was

fied b e of the
Itorj[: eI corrp)c/)u gs a m§2 Pigﬁi?“ §F\ﬁ1‘€‘%§1&\%§i%h \slge %gsglvggri&a?ret hanol
(50[err]). Mebssdute fecthmlr Pm»@aaed ttreatad with enp@wrdom o8 1nedeict agidc .

(Sgstem A’ 7?553::9;) ﬁabgo%tepﬁma)‘&i 5(1ﬁﬁyndg)h% solvent was rezlgvép iR veldue - 216

N, 13.8; 25

err| - requires C,

2.3, 4, 5- Tet r antdhe- @sﬁféwmwsthlsvrajmd withngry be?‘?n(aé%H Amiyﬁe*th?yr]

1H— pyrido[ 4,

Bitllel BePound A1e2mEN,em @8—1800 - Sodi um hydride (73%
di spersion in Qi was adde{é& r pensi on of
2345tetrérrﬁ}ms§ % -2-[(5- ﬁfnﬂdﬁgi

4 yl) met hyl ] ] J#, guro.@gﬁ,gn 3rb&uirrdelc,]s-203r,eﬂ(,30nny)13.r2%dry DVF (3[err]) undexs

Bogen After 30 mn. the suspension was cooled to [err] and iodonet hane

76[err]) was added dropwi se. The m xture was allowed to 35
reach room t Exempdatlif e, stirred for 1.5h, then poured into water (30[err])

and extracteg gt b_ ‘FQt‘EQﬂ\ goRt

r epl acenent i
evapor at ed t BYEHIPE

W th System A éoa.gguﬁr la)f ig 8 stterbsLs(--ﬂ.é 1-z£[u€1ar(&meﬁ§1urelah§1)amerl al
) was di ssolv d% 3] l%?‘ot
tion of metdezelnydlne

(9
sol

SR C8¥8 ch was purrfred by FCC el uting

Fafipye BB gy Bhindabbinene tbRahdn 't lefiag

The sol vent uAsackei®\seddj ITHY agndowaed (hel: aeslmiue mnéﬁﬂddumteedtdunt Bath y
ether (3x5[epgllsg! Qufll Vind BGeddrblién SOBSKARAed 1a8 BuuseBh Ruset "fiy 160

20

25

30

35

hydrochloric acid (20ms) end washed with ethyl acetate (3x20m2). The
acidic aqueous phase was basified with solid sodium carbonate and
extracted with dichloromethane:methanol (9:1; 3x20mt). The combined,
dried ofganic extracts were evaporated to give a foam which was
dissolved in methanol (5mf) and treated with a solution of maleic acid
(0.15g) in methanol (5mt). The clear solution was evaporated to give
a gum which on trituration with ether afforded the title compound
(0.17g) as a solid, m.p. 117-118°.

Analysis Found: C,56.1; H,4.3; N,10.5;

C,gH16N,0-2C,H, 0, requires C,56.2; H,4.7; N,10.9%.

Example 18
2 3,4,S-Tetrahxgro-S-methyl-Z-[(S—methyl—lH-imidazol—4-y1)methyl]-lH-

pyrido[4,3~blindol-1-one_hydrochloride

2,3,4 5-Tetrahydro-S-methyl—Z-[(5—methyl—lH—imidazol—4-y1)methyl]-lH-
pyrido[4,3-blindol-1-one (1.00g) was suspended in ethanol (40ml) and
concentrated hydrochloric acid (1.00ml) was added. The mixture was
warmed to 400 and charcosl (0.25g) was added. The resulting

elqilh This is the
=extracts were



"Anal ysi }ﬁ@ﬂ&ﬂRelaoed ' C 62:1; H5.7; N 13.1; [ert] requires C 62.3;

Exanpl e 17
-2-[ (I Himdazol -4-yl ) et hyl ] - 5-net hyl -
-1-one dinaleate A sol utijgn of

| 2,3,4,5- tetrahydro 5-nmet hyl -2-[ 1- (trlphenyl met h 1)-1H 15
i qi dazol - 4- y| | Bvareppian med\atisrsd: end wermesbifor -5 Mdn¢ Gndothen Aikterpsy ulke of
acétic acid, Tl"ﬁt&aﬂe %Eeéva(o&réteb id Qlagld Jth ¥RS 20RRtRd Wb alRdweamtdabbl f or

3@ n. The s 93| ned was . dil ute drochl oric acid
(20lert]) and Hendr ARof) e ailed (mathoriderig oihe Mkt evddBEous
phase was basi thi:dnﬁrmvtds stiried mdi"umemlélﬁnat theandsiting precipitaké rmt ed

Wi th i ohl or o fiales TP IANahed it éasgg[gr o), APfec SVeGE aulbbdil

orga Mic extracts were evApora
met hanol (5[ert9n)peanuarpr€@nau auid hhtan ob| Y ﬁqr&’f hntd gilve ddiedtiltle] sompound
met hanol (5[er(ﬂ)9sgz;hq“ SLe@rg_ggwtlon was evaporated to give a gum which on
trituration with efher_ afforded the title conpound .25 (0.17g) as
a solid, mp. 'I'@ﬁ}%rrp}-'"d #Anal ysi sCA&ufe:H)3-8;5 N, 6. 73 CI, d0s8; 1: H, 4. 3;
N, 10.5; [err] eeqyiRemHEL Yeqdirdd 4C/61. Pﬂ 1) 5983 NpXaim) el,’L&cﬁ@%.
2%{/45Tetrahyr o4 met hyl - 2-[ (5- rrethy -1Him dazol -4-yl)methyl]-1 H
pyri d8[ 4, 3-b] i ndol - 1- one hydrochl ori de
2,3,4,5-Tetr ahggamplb-xget hyl - 2- [ (5- et hyl - | H i m dazol -
yr|d0[43b]| 00 i d ]
concentrat ed h§ted - St :

rmed to [errpysidd [%ﬂab&hu:lolfl)— a8y Msteadded ‘The resultl ng Th| S is the
reptacenent shge 4D9t'FetﬁaWobp\4le]:§)9§-2 B(S—{ne ﬁuﬁ[ﬁg%loﬁ L eg't‘){l,?r Lggl and

warnmed for 5 mh.’ ewas evapo Vacuo

to cd5 20m anByRisel4s3-blindodolenel (Q.81pkmep: susepn@d énmhsplm eblrned wit h
stirring over Pgmi)Nand %89 webRed at 500 with concentrated sulphuric acid (0.15ml).

More ethanol (4ml) was added and the mixture was stirred with cha_rcoal
(0.1g). The suspension was then filtered and the collected solid was

2,3,

4-yl)methyl]-1H
40

washed with ethanol (ca. 3ml). The resulting filtrate was stirred for

20 ca. 1 h at room temperature, tert-butyl methyl ether (10ml) was added
slowly and the mixture was.stirred for 20 min. The precipitate was
filtered off, washed with ethanol:tert-butyl methyl ether (1l:1;6ml),
then with tert-butyl methyl ether (6ml), and dried in vacuo at 409 for
4 days to give the title compound (0.4g), m.p. 205-2099,

25 Analysis Found: C,49.5; H,5.6; N,13.5; S,8.4;

o~ ' C,,H;gN, 0+ 1.14H,50, requires C,49.9; H,5.4; N,135.3; 5,8.4%.

30

35



eml at [err] overnight. The resulting precipitate was 5

C

shed with ether (2x10m ), dried in vacuo at room
e‘m 2h and then at [err] for-7 hto give the title corrpound
(0 8-291. AnaIyS|s Found: C 61.4; H5.8;, N16.7; O,

0.7; [err] reqU|res C,61.7; H 5.8 N 16.9; O, 10.7% 10 Exanple 19
2\3 4, 5- Tet r ahydr o- 5- et hyl - 2- [ ( 5- net hyl #8H-1 ni dazol - 4-yl ) met hyl | - 1H-
'pyr|d0[4 3-b]indol - 1- one sul phate
2,3, 4, 5- Tet r ghydr.0- 5- met hyl - 2- [ (5- et hyl - 1Hi ni dazol -4-yl ) met hyl ] - 1H 15 \&
pyri do[4 3-b 2 one (0.81g) was suspended in absolute ethanol (6m)
and was war ne;Bﬂt,S%rﬂjﬁﬁ%hﬂ%é&-&atﬂbﬂﬂaﬁﬁaﬂo](-@-Q_B}He):hyl\blb-

et hanol (4n1i Mﬁﬁg gﬂ ﬂ aE _] n1xture was stitred Wi th charcoal (0.1g).
The suspensi LFe L q -reg and the collected solid was washed with
et hanol (ca. A3sdspendive ofubi4sfgtétnehydroSrmethyl+-puridal4pd-blindol-1- ca. 1

h at raom t egper@bbheg): 1BeJrTy BMEB(BOrﬁI@t bé(sl tebd&dd (&Q{”s):di’@éh BopM y and .
the m xture was stirted Wﬂg he precipitate was f terd of f,
t

washed with 8ispession éf‘t‘"&ut HW E't%@ixwelwwsyn%‘eﬂtm hundert - but y|
met hyl et her n{6dtgbn f2deKl | 8d(CHlo¥aketR Eﬁsmﬂﬂylipl(tﬂlﬁ%ﬁﬁéthgl)’-QHT-he

title conpound, 49) 205- si s - Fqund
C 495 HB. emcfezzégs(“@“@ g %qﬁﬁ seectigy niAlird WS fiiracdiets g 406
30 35 This is0¢ hadeepiidcagepnbverndgtit .Da2he Hydrdohlehicl @88d (10mL)tandEwetepl e 20

2,3, 4, go Tet ”&é’@l wgl’renﬁﬁm ladgecl ( §nmthgy+1xltt'i~é megal% alteé é@l )L-E'FIJ}VHr JEH'

pyr|d0[4 3- b susSpen ,
2, 3, 4, 5-t et r Afiten coslimgs Hyne- mixtype i whs| besgFihpd wibh-2N sgdium bydrogkddHmgyl i n v

dry DVE (50[ @hé IDestBing @Bdtafe Wakhe:xd2ditdl RYEH lelRyl GRkate (2x50mL). The
combined, dried organic extracts were concentrated onto FCC silica
and purified by FCC eluting with System A (150:8:1) to give the title
15 compound (352mg) as a solid, t.l.c. (System A, 100:8:1) Rf 0.28.
' lH-N.m.r.: & 2.2 (3H,s8), 3.04 (2H,t), 3.62 (2n1,t), 3.72 (3H,s), 4.53
(2H,s8), 7.1-7.28 (2H,m), 7.43 (1H,s), 7.47-7.55 (1H,dd), 7.94-8.03
(1H,dd).

20



e

di s %h&{l—lds'ﬁe@lﬂe lactdOny), and the mixture was stirred at [err] under
' ““a( Chl oronet hyl ) -5-net hyl - 1- (tri phenyl net hyl ) - 1H

nitr

dm dam“mg s added and the reaction mxture was stirred at [err]
under n overni ght. 2N Hydrochloric acid (10[err]) and water 10
(‘(10[err]) were then added, and the m xture was heated at reflux for 6h.
After cooling, the mxture was basified-wi4é 2N sodi um hydroxi de and the

resul ti ng mxtéjre ) pextract ed with ethyl acetate (2x50[err]). The
coabi ned, dri eé—%?—ig/\ﬁgﬁ-c extracts were concentrated onto FCC silica and
dro-Sve _ N

purified by F@g3 =Te

E:g;nr:)i)uadm(ESZrm)_ 59 _b9indoil1-Sone( System A, %got? 1) 7Rf2 (()328 .
(2H s), 7.1-7.fosixbmengt 575ﬂ@hqu-§)-methyl72-ﬂ$g -'(elthvhdﬁ,-immot-mlz-iH dd) .
20 This Bs theetrpl marwgadsm;tbmaéu-hllanéf%mglﬂ%ﬁdIm%— paﬂ@dinm Fa&%@loﬁ 21
]2.I-Ep3r ISdEFZfr g%{)%(gpgefyéﬁe(;g l&{ea’qgtqﬂstze, '?Smg} c§.azol'.»sc:iu¥e erIEang/l ](ll)mx)
2, 5- d: hydr o- Sﬂﬁgtlliadtea 44 669 nmt by‘lydi:bbemﬁﬁis@hel‘boj}t)aﬂ 5.3 .i. for ZC?h. The
ma{bfy 1H pyri do % pal | a oxide on
car bon] cat a%sﬂus?%oaqtfeso Oitﬁggé) and ”?l]rtﬁagf)s Su ‘éapgfﬂger#nm(%’dfe??]) was
~heated at [errdili (ﬂﬂmghy«d’rmgemasapmms“ph@m shor80pgtte colurinochibhatogripby on

n wa nat o
C4ong) A oh- weiaicd e ”‘Rortél"%ﬁi?eco o R R
silica gel (I\/EEG.E_'EEB!BQ_"Q Hgafia ﬁolsgnst Erd & ((Syoten: A1) 1% lgpi/)a RF@-X6-t | e

C rrpound (8no)THRSli-reAl# ddaﬁa |ob€a1rfe§Y§Jxe'ﬁhi°s ma B85 159 JereRbortbidBent hEth
[erf]-n.mr. OLE.@ q%alnedfor this materi vvere consi stent with those
obt a| ned for tfhesprirdatredforthanedyet of 5 "a"'P e 2lanpl e 22

2,3,4,5-Tetrahydro-5-net hyl - 2-[ (5-net hyl - 1H i m dazol - 4-yl ) net hyl ] -
1H pyriggl 4, 3+ be]al nije 5 1-one
' 2,3,4 5-Tetrahydro—S-methyl—Z-[(S-methyl-lH-lmldazol-afyl)methyl]—
1H-pyr1do[4 3-blindol-1-one
A solution of 2,3,4,5-tetrahydro-2- ~[[5-methyl-1-(triphenylmethyl)-1H-
imidazol-4-yl]methyl]-1H-pyrido[4,3-blindol-1-one (261mg) in dry DMF
20 (25mL) was treated with sodium hydride (60% dispersion in oil; 30Omg)
and the mixture was stirred at room temperature under nitrogen for 15
min. Iodomethane (0.5M solution in DMF; 2mf%) was then added and
stirring was continued for a further 15 min. The reaction mixture was
then poured into water (100m%) and the resulting suspension was
extracted with ethyl acetate (2 x 50m%). The combined organic
extracts were washed with water (2 x 100mf&), dried and concentrated to
give a solid. This was dissolved in a mixture of water (10m%), THF
(10me) and glacial acetic acid (10mf&) and heated at reflux for 2 h.
After cooling, residual THF was removed in vacuo and the remaining
30 solution was basified (to pHl4) by addition of 2N sodium hydroxide.
The resulting suspension was extracted with ethyl acetate (2 x 50m%)

~ and the combined, dried organic extracts were concentrated onto silica
(Merck 7385). FCC eluting with System'A (100:8:1) gave the title
compound (8lmg) as a solid. The !H-n.m.r. and t.l.c. data obtained
35 for this material were consistent with those obtained for the product
of Example 20.



ﬂussﬁeetﬂiaeﬁ epigcefl 4 5t ot rahydro- 2-[[ 5- met hyt - 1-(tri phenyl net hyl ) - 1H
‘] thyl]-1H pyrido[ 4, 3-b]indol -1-one (261ng) in dry DWVF 20
(

eated wi th sodi um hydri de (60% di spersion in oil; 30ng) and
the mxture was stirred at roomtenperature under nitrogen for 15 mn.

| odonet hane (0.5M solution in DMF; 2[err$} was then added and stirring was
conti nued fq;rxaiéuzgher 15 mn. The reactlon m xture was then poured i nto
wat er (100][
et hyl acet at= s tdalie ol o i

wi th water (m-pyﬂﬂﬁjgrl-b mdh’lb—bebrand concentrat ed to g| ve a sol id. This was

2t a (100 er Py P-OH e TUs A P R kbt Ve Y £ 4-)(?1 qut el T
was regoved phnnthuoammb)t-h@.Hr)epmmimg\eBOZO Omg) smlsuﬁimlvms ibag8% i ed (to

PHILY) Y POUAPRTLAT o2l 208 ¥ B Sl ol e SiSNEd 19 240 RERSS G, 1S

extracted ned, dri1ed organic
extracts vverTé'ecom,te'nG rwasegeutriousky ppered( mctzﬁn 78REPys BOdien Mca@omtth

System A (1%1atﬂan game )t BSd taxufctsarmunfba( ﬁégmoilsdﬁh&ieia&th{ £ .

[err]-n.mr . ‘data obt ai ned hi's materi o/
consi st ent V\ﬁzt"ﬁ Wose RS captiagds &rlF%@rSFMGﬁtQﬁctEx‘%ﬁﬂSI evargrated dnj s t he

repl aggment vgeaettdaksve aa%lm%ﬂe%%as purifiéd by FEEaéWthf'?wlth System A
|2H?p§r| dg[ezrggﬁféﬁagf.gﬁgtlgﬁ the H?leméﬁnb oluﬁél_&_lgr@mg ZgL a so reth

5, 6- Di hydr o-*h-h¢b-meany |t L k. mthibbtaﬁne)dl forethyd ]ma‘ﬂeffﬁlméﬂ‘hylcoﬁsls'ient .
phenyl hydrazw SR)%%(sl b Vg | on | PFO%ng fsﬁ?lﬁjﬂgl%g%ved in 98% sul phuri cv

acid (Im) an iTOn 5 mn. The m xture was
cautiously poured into 8% aqueous sodi um bi car bonate solution (60[err]) and

extragted wg,};mépe/ozlzet hanol : di chl oromet hane (2x60[err]). The conbi ned,

dri ed organi S were evaorat ed in 10 _vacuo to Ieave an oi |
whi ch was pué SSpethy azpl44~y1o

corrpound (131+559hds§4ﬁ5-‘tﬂhh&b1-ﬂm
A solution of N,N,5-trimethyl -4-[[1,2,3,6~ tetrahydro-4-[(2-
iodophenyl) methylaminoJ-6-oxo-1-pyr idinylImethyl]-1H-imidazole-

20 l-sulphonamide (264mg) in a mixture of dioxane and acetonitrile (2:1;
200m2) containing triethylemine (2m2) was irradiated in a pyrex
immersion well with a medium pressure 125W mercury lamp at room
temperature for 24h. The reaction mixture was then concentrated onto
FCC silica and purified by FCC eluting with System A (150:8:1) to give

25 the title compound (87mg) as a solid. The H-n.m.r. and t.l.c. date W,
obtained for this material were consistent with those obtained for the

product of Example 20.

Example 25
30 2,3,4,5~-Tetrahydro~5-methyl-2-[ (S—methy1—1H-.1m1dazcl—4-y1 )methyl J-
' .lH-pyndo[l& 3-blindol-1-one
A solution of N,N,5-trimethyl -4-[(2,3,4,5-tetrahydro-S-methy1-1-?oxo-lﬂ-
pyrido[4,3-blindol-2~yl)methyl]-1H-imidazole-1-sulphonamide (86mg) in
2N hydrochloric acid (10m2) and absolute ethanol (2mf) was hested at
35 100-110° for 4h. The reaction mixture was then cooled and 2N sodium

hydroxide (50mf) was added. The resulting solution was extracted with



’[e | .c. data obtained for this material were consistent
W eet'ﬂa£B latc?:ld for t he product of Exanple 20. 15 . Exanpl e 24
2 -5-net hyl - 2-[ (5-net hyl - 1H-i m dazol -4-yl ) met hyl | -

doI 1-one A solution of
NN5tr|rrethyI 4[[1236tetrahydro4[(4§ Jodophenyl) oh 4
met hyl am no] - 6- 0xq- 1- pyri di -1Hi m dazol e- 20 1- sul phonam de
(264?/713) in a an‘i'I}Pém?ﬁthB"?)Qéﬁ%p%a sbe opbined, (9ripd orgende rgxtraetd ai ni ng.
tr\lazt hyl ami ne (v&[éabbﬂ\c)en%&tddr bﬁw attfcuwc@aaw;ﬂm{mb |m2§ﬁudl_{_1\rﬂ]’l withd t
medi um pr essur np.at roo er.a or e, reaction
m xturepvvas thg% gﬁpﬁ;ﬁé& g‘htgd"?écsgﬁq ggg’%ﬂ‘?d pUHef Vasy telenree 1 dbekng
with System A éﬂrﬁd 8cét)até03rtyl perified by sldweet/a;sdretmnmehqwe( Bedites a
solid. Te[er d 1 dataot r this tr Ivvere
consi st en Mﬁ%fﬁpneg@ o?‘ e p a@% g’tf‘ ?5%8 ?tealﬁgg % 25 30
2,3,4,5-Tetr ahwreu‘-lsl mhyqonglft(datnmﬂhythm obﬂadazdalfo# the mbdh;dt] of
1H- pyrido[ 4, 3- Flaﬂﬁg ogL- one A sol ution of

NN5tr|rrethy 2,3, 4,5-tetrahydro-5- et hyl - 1- oxo- | H- _
| do[ 4, 3-b]indol -2-yl)nmethyl]-1Himdazol e-1-sul phonam de (86ng) in 2N

rochloric agkganng@rr]) and absol ute ethanol (2[err]) was heated at 35
100 110 8" 4h eactlon | Xt ure thgn cool eddand 2N SOdI um

hydr oxi d&” ( 50[ &S+4 e WS- TAUEHES:

This is thehre ﬂmatm -bSh&Rﬂ Daire 1 9 NO\/ 1998 | - A t |
or cts re
Cancent rated ofts .eijrg. I e e AT 28, S Bt pﬁg,—”%mmeﬁﬁ 7irem i“i

(196:8:1) to gbm@[sdqbau(dmwgayl)mahya]mmmeaaluﬂ-snlmaeidwgam??)a§re

d ified b t 0 und. .
The Lerrlon m ¥ PREEWPARNE 15000 Wy PErbiarrie oo OP RN TTD) L
W th thogé obt é#'lfﬂ,tbﬂﬁﬂinﬁh@"ﬂamimﬁdlmta‘@@ temperature with a medium

pressure mercury lamp for 24h. The reaction mixture was then

concentrated in vacuo onto FCC silica and burified by FCC eluting with

System A (100:8:1) to give the title compound (203mg) as a solid. The

'H-n.m.r. and t.l.c. data obtained for this material were consistent
20 with those obtained for the product of Example 20.

Example 27
2,3,4 S-Tetrahydro-S-methy1-2-[(S-methyl-lﬂ-imidazol-4-y1)methyl]—lH-
pyrido[4,3- b]1ndol—l-one

s 25 A solution of phenylmethyl S—methyl-4 -[(2,3,4,5-tetrahydro-5-methyl-1-
oxo-1H-pyrido[4,3~blindol-2-yl)methyl]-1H-imidazole-1-carboxylate
(134mg) in a mixture of absolute ethanol and 2N hydrochloric acid
(2:1; 30m2) was heated on a steam bath for 15 min. After cooling, the
solution was concentrated in vacuo to ca. 20m& and diluted with water

30 (40me). The mixture was then washed with ethyl acetate (2x40m2) and

the acidic aqueous layer was basified with potassium carbonate
solution. The solution was then extracted with ethyl acetate (3x50m%)

and the combined, dried organic extracts, were concentrated onto FCC
silica and purified by FCC eluting with System A (150:8:1) to give a

35 solid. This was dissolved in hot methanol and triturated with ether
to give the title compound (69mg). The !H-n.m.r. end t.l.c. data




e

'_ ﬁ*ﬁﬁ@&m&@e&mﬁa&d

B‘ﬂ“ﬁ“‘m‘m ro-5-methyl -2-[(5-nethyl-1Him dazol -4-yl)nethyl]-1H
Py

| -1-one A solution of

4-12, 3,4, 5-tetrahydro-5-net hyl - 1- oxo- 1H -
pyri do[ 4, 3-b] i ndol - 2-yl) rret hyl]-1Him daﬁl e-| - sul phonam de (401ng) in a
m xture of dioxane (150[err]) and acet©onffrile (150[err]) containing 15 .
triethyl am nebtialbed rrpp wbas' hdte2dh Pwefle &onst@ht GHRAT EHdsE CobyaliRed FEBOEHEM
pressure nercu for The reaction m xture was then concentrat ed
in vacuo ont® q‘—%ﬁim I F’é%'péﬁ surified by FCC eluting with System A
(100: 8: 1) to give the title conmpound (203ng) as a solid. The [err]-n.mr.
and t.|. dad an9bta ned for this material were consistent 20 with

t hose obt ai product of Exapple 20. Exanple 27 .
2.3, 4, 5. Tot 1 Aiufty2rTeERNYOpP= o Phy Yr2r b 3mo Uiy il ik o gy yine g ) W=

pyri do[4 3- by f1def 4 ,5=8]fndé2-1-oneA SOl ution of phenyl net hyl -

5- et hyl -

oxo- 114 pyr | db{SPISEISN Al 3oy T PRERSIYPTO-2HL i (asivemathydd gt e 3amg)
in a mxtureipfda2OBa-y1 Breth HENSLnethg 1 208~ Pyﬁmhlm]sn@m-d-dr?e dag30[err]) \&

Concont  at ed2ih syt b Lgt iamtRor el Sepai i DT rgh £

(40[er1g). Yhheﬁhylhﬁeuehyl-mepymﬁed-\bﬂirkdo&t—h-)dnea(:un@t)elr( 22:50[ er r] ) and

h I di b t
The ol ut | onaiobbonid’ Bid S2ntiote rRled b DRPEF il APEI7HR. SeHE O™
conbi ned, dr F@iloggehhpcrmnm@sxtmrEascbﬁs;!é'meﬂd!m@déxﬁl@nmpst&ssaam and
purified by E&;@oﬁm Isaguwohha,%/a@mceeé 129 &th 1%&58@ (ax%x) el i d.

This was dissolved in hot nethanol and triturated wt her to give the
titl e conpoufembifsfydriedroegenicr pxtrapts weaﬂcponcwt@ata%r_i@_mt_mz te aive

repl acesrent shealitificOmpobdNBhg) 988 a sorid49 TheODi-H.AeH. fapd £.11.8. rRakeri al

wer e conS|stet Tt hoS.e obtalndfor th duct of Ex | e 20. Exanpl e
28 alnggi or this materiafawere consf;é%ng with those obtained for thelTp

. product of Example 20.

Example 29 .
20 2,3,4 S-Tetrahydro-S-methyl-Z-[(5-methyl-lﬂfimidazol-afyl)methyl]—lH-
pyridol[4,3-blindol-1-one
A mixture of 2,34 5-tetrahydro—5—methyl-2—[(#-methyloxazol-S-yl)methyl]-lH-
pyrido[4,3-blindol-1-one (100mg) in formemide (20m2) was heated at
1809 for 24h. The mixture was then cooled, diluted with water (100m4) .
25 and extracted with dichloromethane (3x100mt). The combined organic ~
extracts were concentrated in vacuo and the residue'was'purified by
FCC eluting with System A (100:8:1) to give the title compound (40mg)
as a solid. The lH-n.m.r. and t.l.c. data for this material were
consistent with those obtained for the product of Example 20.

30
Examgle 30
2,3,4 S-Tetrahydro-S-methyl-Z-[(S-methyl—lH—lmidazol—4-yl)methyl]-lH-
pyrido[4,3-blindol-l-one
A solution of 4-[[[{1-methyl-1H-indol-2-yl)ethyllamino]methyl]-N,N,5~
35 trimethyl-1H~-imidazole-1-sulphonamide (140mg) in dry dichloromethane

(15m2) was cooled to 5% and the mixture was stirred under nitrogen

while phosgene (12% w/w solution in toluene; lm%) was edded dropwise.



5 Tmssze&néﬁéeﬁﬁﬁg?ydro- 5-net hyl'-2- [ (5-net hyl - | H-i mi dazol - 4-yl ) methyl ] -1 H

pyr| one A solution of -
'm l -2-[[ 1- (et hoxynet hyl ) - 5-net hyl -1 H
|md yl']-5-met hyl - 1H pyri do[ 4, 3-b] i ndol - 1- one and
: 4,5-tetrahydro-2-[[I-(methoxynet hyl)-4-methyl - 1H i m dazol -5- 10
yLLmet hyl ] - 5- met hyl - 1H- pyri do[ 4, 3-b] i ndot - 38 onre (34rrg) I n 49% hydr obrom c
acid (2[err r r
(2[ 1) WS &aSI@e%%L§§§J9%& faQ rdoft: t rﬂuﬁ% t'é SUPL{E

reagti on nmxture was i t1on of CPOta Ium car ona
and extracted Richlexide| (40msi ataé RAwSppc entl) addere andndtireding dep eepnbiouad c

extracts were GRRREFHE. atm-ebntﬁiacaﬁ.et eemawsl 1@.m2) was! 8fdell! LA& tﬁ@rme@fbn
(6mg) -as a solid. he [err]-n.mr. . data obtained fo

material were '&’d‘r’i&?"st"éﬁtaWﬂ’Pq RBER: FSBt%blﬁéﬁl Q"'Grp‘f”r’r@lﬁ Syuhe Gﬂuﬁf‘an‘p’rt@ 20.
Exanpl e 29 20hSydstem A (15(;] 8:1) to give ttﬁe protected der:.lvat:iveI of thﬁ Fitle
2,3,4,5-Tetra I O- m,dazo met
pyri do[ 4, 3-b] i &'SPu'ld gﬁ% % r’r??('gauf%{%it' {dentibal (gyzt ‘nd mep.) otk
2, 3,4, 5-t et r ahpmbdoe &-ofeldbelrn@dilatd - 2ibt BgﬁmxaahlonSaS/Id)amﬂbph]mlldither of

L/do 4, 3-b]i e Oﬂm !ﬁ gg err]) was heated at 180
Pgr 24L ThL %gxk’ﬂ%see\?vaosl(%ﬁ oo’{"e o r’q: Q{h wat er (100[err]) 25

and extracted with dichl oronet hane (3x100[ err]). The conbi ned organic

extract ssgrere gotsnated in vacuo and the residue was purified by FCC

eluting wth _ to |vethet|tle corrpound (4ng asa
SO|Id The [ er42af ~meth Papethyleltnimidazal-¢ p

\3/ t hose obt ﬂed[lf onb]momHst of Exanpl e 20. 30 Exanpl e 30 -
[2)yr| 30[54T§t L]al d‘B.f(tlir ﬂt &)&-[gﬁ ﬁu P'(’)%ﬁ X\l.hy?[l_m-mgglz%l-yl)%h;{rf ami o methyl]—
4-T[[(1-met hylN N,N45+tmbtlﬂflyl_fi-etnhyéiaimh€dtﬂphdndn]id%\l ,(MDibg ) , ﬁlﬁriphenylphosphme
trimethyle 1H . dry dichlor
(15T er 1155 s CPBEL A paRAEIR 18RS (APl R HobuPh g, QPR 3 o
whi | e phosgene THF1 £304Y was dleatéd under el atonephetiecof Jcarbers nanidde datopapd Se
This is the repjagReAFteNe8b1R! fhe redctloNMxtIPS was poured into 2N

hydrochloric acid (50mL) and the resulting mixture was extracted with

ethyl acetate (2x50mf; discarded). The acidic solution was then

20 basified with 2N potassium.carbonate and the resulting basic
suspension was extracted with ethyl acetate (2x50m2). The combined,
dried organic extracts were concentrated in vacuo to give an oil and
residual tri-n-butylamine was removed by distillation to leave a
solid. This was adsorbed onto FCC silica and purified by FCC eluting

25 with System A (150:8:1) to give the protected derivative of the title
compound (21mg) as a solid, identical (by t.l.c. and m.p.) to the
product of Intermediate 27. Deprotection as described in either of

Examples 25 or 26 gives the title compound.

30 Example 32
2,3,4 5—Tetrahydro-5-methyl—2—[(5-methyl-1H-1m1dazo1-4-y1)methyl]-lH-
pyrido[4,3-blindol-1-one
5,6-Dihydro-1- [(S-methyl-lH-imidazo1-4-y1)methyl]-4-(2—methyl-2-
phenylhydrazino)-2(1H)-pyridinone (60mg) was dissolved in glacial

35 acetic acid (4me). Anhydrous zinc chloride (600mg) was added, and the
mixture was heated at 85% for 1.5h. The cooled mixture was poured intﬁ |




ght. After this tinme nethanol (1[err]) was added and the
was adsorbed onto FCC silica and purified by FCC el uting
mnth 5 System A (150:8:1) to give the protected derivative of the title
npound (42mg), as a solid, identical (by t. .and mp.) to the product
- of Internmediate 27. Deprotection. as descrlbed |n ei ther of Exanples 25 or
26 gives the title conpound. 10  Exanpile 381 o/

2,3,4,5-Tetr gy ddid%‘oﬁs ra%h*ﬂud. 'bg.cgl(&ngf‘é R¥hatlidnl obRZP! and- HiordBLLY Whed H
pyr|d0[4 3- b]|ndol one

4-[[[(3-i odott %%FSHWFHMM z(lw})et(ﬁy#q%ndrﬁe@mmyed. dried organic
N, N, 5-t ri met lextrddtsi mmé%mbtwhﬁhm&am&eléim solti'a' m%nym?ﬁmlea 15
ry

T (L orr ) el SVERSLALS: SEFTOR Aclphid2T .60 slve dhentiider chomnd or 1 or

1h. After codRémg) .t fike rldalantm.cm aridctuk.e. mapohlraided!rﬁo@ aﬁshmrmbi Qleicé aci d
(50[err]) an [ [ d th etate
(2x50[err]; %Pé%ﬁ‘}t gg;uﬁt?@og%f& tafndf or g‘?\‘ %‘?’ ﬁwr? aple ALt ed wit h\
2N pot assi um carbonate and the resulting basic suspenS| on was extracted
with ethyl acetate (2x50[err]). The conbined, dried organic extracts were
concentrated in vacuo to give an oil and residual tri-n-butylam ne was
removed by distillation to | eave .a solid. This was adsorbed onto FCC silica
and purified by FCC eluting 25 wth System A (150:8:1) to give the
protected derivative of the title conpound (21ng) as a solid, identical (l{yj
t.l.c. and mp.) to the product of Internediate 27. Deprotection as :
described in either of Exanples 25 or 26 gives the title conpound. 30

Exanpl e 32

2,3,4,5-Tetrahydro-5-nmethyl -2-[(5-nmethyl -1 Him dazol -4-y|)net hyl]-1H

pyri do[ 4, 3- b] i ndol - 1- one

5,6-Di hydro-1-[(5-nethyl-1Him dazol -4-yl)methyl]-4-(2-nethyl -

phenyl hydrazi no) - 2(1 H) - pyri di none (60ng) was di ssolved in glacial 35

acetic acid (4[err]). Anhydrous zinc chloride (600nmg) was added, and the

m xture was heated at [err] for 1.5h. The cool ed m xture was poured into

Tlﬁﬁsneet okt ction mxture was stirred at room tenperature for 2h,
iﬁ 265l de (60mg) was powdered ‘and added, and. stirring was




Thi SppisShdelBase@irapR®nt sheet 'Date: 19 NOV 1998 - 51 - 8% aqueous

sodi u solutlon (100[err]) and extracted with ethyl

acet a mggum 0:1) (2x100[err]). The conbined, dried organic extracts
wer e vacuo to |l eave a solid which was purified by FCC el uting
with System A (100:8:1) to give the title conmpound 5 (26ng). The

[ekr]-n.mr. and t.|l.c. data obtained for-th2s 4raterial were consi stent
with those obtained for the product of Exanple 20. This is the repl acenent
sheet Dat e: 19 NOV 1 - 52 - _The_follow ng exanples illustrate
phar maceutical for rru'P%ttrPH*&"i&EcﬁiaﬂlPﬁ gblysteatep ﬁfﬂr&sﬁuh@aﬂntﬁnwwmns :

[Z(g 4, t5ht ?t ifsrwﬁdbrﬁiriﬁﬂtbﬂhezmvention, containing 2,3,4,5- tetrahydro-S-met:[h%l 1-2-
nmet hy [ ri,do e.as e
active ingredi e ﬂ%‘&ﬁoﬁ\q? ‘?iylyéeg'g{%q iie?lyf J%ﬁd? J}Jlg%r TATeRe gs the
of this corrpoundctlaadlr@rhdaienttonmbqraﬂsmglcﬂdynnﬂoep(;dl)leaadlﬁshemu/or solvates
physi ol ogiscal | y al r in a
simlar rranner é&@ié@gﬁgﬁ%ﬁd i% Mﬁ%\ﬁ&lg&ﬁhgg {I? HH& q’bggrprepar ed
by the normal nphyeddbogicehlyneceipteble sekys @sdiam solvates @yahellfaztrmmteirhm
tabl\ets may be g Fh}'lf&]a ﬁlé@th suitable filmformng materials, such as

hydr oxypr opyl- ose, using standard 15 technlques
Al ternatively the tablets may be sugar coated. Direct Conpression Tabl et
ng/tablet 20  TABLETS FORCORALEADMINISTRATION 0. 50
Cal ci um I%drogen Phosphat e BP ~  87.25
W - Tablets may be prepared by the normal methods such as direct
compression or wet granulation.
The tablets may be film coated with suitable film forming
materials, such as hydroxypropyl methylcellulose, using standard
15 techniques. Alternatively the tablets may be sugar coated.
Direct Compression
Tablet - o mg/tablet
20 Active Ingredient 0.50
Calcium Hydrogen Phosphate BP* 87.25
Croscarmellose Sodium NF 1.80
Magnesium Stearate BP ' | 0.45
s : _ —_—
25 Compression weight , 90.00
* of a grade suitable for direct compression.'
The active ingredient is passed through a 60 mesh sieve, blended
30 with the calcium hydrogen phosphateé, croscarmellose sodium and

magnesium stearate. The resultant mix is compressed into tablets
using a Manesty F3 tablet machine fitted with 5.5mm, flat bevelled
edge punches.
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T Shea BRI i ym N
- ‘! \ Conpr essi on wei ght i
' " for direct conpression. The active ingredient is passed

bl ended 30

through a 60 nesh sieve,

*1. 80 Magnesi um Stearate BP
90. 00 * of

5% th the cal ci um hydrogen

a

phosphate, croscgpn -éﬁ@ kM and magnesi um st eagahgpiehe resul tant mx
SUTE s g ﬁ&ﬁ!e*'lg a Manesty F3 tabl e‘tﬁ(r%mﬁ"he fitted with

I S conpressed in

B.5mm flat bevefttdye ctngsedianéhes.

53 - Sub-Linguatomppbséible Sugar NF

I ngr edi ent .
64.5 Magnesi um Stegqegien gpearate BP

Weisght

This is the replacéhint sheet Date:
ng/gsabl et Active
0.5 Cbnpfessiqgg Sugar NF

0.575 Conpr essi on

65.0 The active ing+edi ent i-s sieved

o'

t hrough a sui tabb&p%{,‘g%/ﬁp péfdg&jéd wi th the excipi ent %Sqﬁd conpressed usi ng
abrets o

sui t abl e punches. 0

ot her strengt

by altering either the ratio of active ingredient to excipients or the
conpr essi on wei ghihe ARH1VES iRk LRSS §&v§&”tthro¥§|'g a@ b e 1s98vd,5 blended

Conventi onal Tabl et

0.5 Lact ose ‘gth the excipients and compressed using suit_ggy_e EP”S?'éﬁsch

r edi ent
lets of

blet Active In

S may be prepared

3048 20 other strengtN<LE6) Vel piepRbed/WyZE1t3rah§ RiBRer the ratio of activk5. 0 ,
Magnesi um St ear at,e %Pto .i ients op ss'r11é5 qg ressi on ¥P' ht
200.0 25  ingredient to-mxginkenty oy ki SEPERRSSLE" 3PA9Ny STHBHOR ANSDFR abi o
sieve and to suit. '
Wet Granulation o/
15
Conventional Tablet mg/tablet
Active:Ingredient 0.5
Lactose BP 153.5
Starch BP _ 30.0
20 Pregelatinised Maize Starch BP 15.0
Magnesium Stearate BP_ 1.5
Compression Weight 200.0
25 The active ingredient is sieved tﬁrough a suitable sieve and
blended with lactose, starch and pregelatinised meize starch. Suitable . _/
volumes of purified water are added and the powders are granulated.
After drying, the granules are screened and blended with the magnesium
stearate. The granules are then compressed into tablets using 7mm
30 diameter punches.

Tabléts of other strethhs may be prepared by altering the ratio

of active ingredient to lactbse or the compression weight and using

punches to suit.
35



~vol ed water are added and the powders are granul ated. After
.drynmum | es are screened and bl ended with the magnesi um st ear at e.
‘The are then conpressed into tahl egs using 7nm 30
di anet er punches. Tablets of other strengths may be prepared by altering
the ratio of activeSubrgieayednfablet| act ose or the conpresdigdebdstght and
usi.ng punches to SujpdsivaSInhRbsidnt the replacenent sheet Datg;s 19 NOV 1998
- R4,- Sub-Lingual Tabl et rrg/%gbl et Active
|ngredi'ent Mannitol BP 0.5 Mannitol B .5
58. 5 Hydr oxypropyl nejdivkgsiopyimaaylcellulose 5. 0sMagnesi um
Stearate BP 1.0 Conpression ve%qpt
e and 10

65. 0 The active i nglageghy™ SkeR8s8 &l ¢ hrough a suitable sie

bl ended with the mannitol and hydroxypropyl net hyl cel | ul ose~—Sui t abl e

vol unmes of purifieday e d and the powders are grggyjated. After
drying, the granul egg@r%ggss%&eg%g’ggand bl ended into tablets 3;{? ng suitable
punches. 15 _ - Tablets of other strengths may be prepared by
al'tiering the ratio gfe %e_méeih%%@ehteri& 41_vERNNrb&dh Qr stitAbES RS HnAN
wei ght and punches to suit. CAPSULES

ny/ Cab%ul e 20 Avkenged I"‘ﬁ-éjhe’iﬂeem“"im]: and hydroxypropylmethylcellulose. Syjtsgble
Starch 1500 volumes of purified water are added and thé®poRddfyaeéidtahSatanat e
o ” 60482 seapapd and brenied intS' EBleto o
100.0 * a form&fitedi 9RdPpy tOEnPraoyLeseEe feIpRRed and blended into ets using

suitable punches.

blm@s&tMsB&nﬁiﬁMe, starch and pregel atini sed mai ze starch. Suitable

15 Tablets of other strengths may be prepared by altering the ratio
of active ingredient to mannitol or the compression weight and punches
to suit.

CAPSULES mg/capsule
20 ' _

Active Ingredient . : 0.5
* Starch 1500 98.5
Magnesium Stearate BP 1.0

25 Fill Weight 1000
* a form of directly compressible starch.
The active ingredient is sieved and blended with the excipients.

30 The mix is filled into size No. 2 hard gelatin capsules using suitabled

machinery. Other doses may be prepared by altering the fill weight an
if necessary changing the capsule size to suit.

35



The active i ngredi &his Shest Has Beee B bl ended -wi th the excipients. 30
The mx is filled i [ ' hard gel atin capsul es usi ng suitabled
" machi nery. Qther do r{igbared by altering the fill weight an if
necessary changi ng the capsule sirze td stHt™ 35 This is the repl acenent
sheet Date: syrbp9 NOV 1998 - 55 - SYRUP This may be either a sucrose or
( sucrose fre€ presentation. 5 A Sucrose Syrup
ng/ 5m dose Active |ngredi ent 0.5 Sucrose -
BP This may be either a sucrosg7&i sOct¥sgc Ereenpré&fentation. o/
500. 0 Buffer ) 10 FI avour ) Col our )
as_required Preservative ) Purified Water BP. to

5.9m The achi veSyorgsedyswp . buffer, flavour, col our af@/3mlcdesevative 15
are dissolved in sage;vf hdedi@iter and the glycerine is agded. The

remai nder of the water is heated to dissolve the sucrosge and is then

cool ed. The two sGM&¥3ss are conbi ned, adjusted to vof {ate%and ni xed. The
syrup is clarifiedGhycdrihérg®tion. 20 B. . Sucr oson.Bree

mg/ 5m  dose Active LB rl;edi ent 0.5
Hydr oxypr opyl net hye gld yl ose gJSP (viscosity type 4000) ‘it
2216 Byffer chiddAvour ) ) 25 as regal oY )
as required Pr eser\pgiéé@aii@/\@etener ) _
Purified Water BP to ' 5.0ml
The active ingredient, buffer, flavouf, colour and preservative o
15 . are dissolved in some of the water and the glycerine is added. The

remainder of the water is heated to dissolve the sucrose and is then
cocled. The two solutions are combined, adjusted to volume and mixed.
The syrup is clarified by filtration.

20 B.- Sucrose-Free mg/5ml dose
: Active Ingredient 0.5
Hydroxypropylmethylcellulose USP
(viscosity type 4000) 22.5
Buffer )
Flavour )
25 . Colour ) as required
Preservative )
Sweetener ) i
Purified Water BP . to : 5.0ml

30 The hydrquprqpylmethylcellulose is dispersed in hot water,
cooled and then mixed with an aqueous solution containing the active
ingredient and the other components of the formulation. The resultant
solution is adjusted to volume and mixed. The syrup is clarified by

filtration.
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Purified Water BP to - 5.0mM The . :
) . . This S

hydr oxypr opyl net hyl cel l ul ose i s dispersed in hot water, 30 cool ect Eas Bofn Replaced

m xed with an aqueous solution containing the active ingredi en{u E! m II

ot her conponents of the formulation. The~ré@8ultant solution is

volunme and m XeNgeECTIDGN $PR UINTRAVENDBS | ADMENILSTRATION ration. 35 This is the
repllacenent sh€et Date: 19 NOV 1998 - 56 - TNJECTI ON FOR | NTRAVENOUS

ADM NI STRATI ON ng/[err] Active ingredi ent
0.0% 0.5 Sodi um Chl ori de BP mg/m4 as required
as required Water for Injection BP to S 1.]err]

1.0[err] Sodiumchloride my be added to adjust the tonicity of the 10

sol utsi on and t Retiye begredterddj ust ed, using aci d0e®5al kali, t®3 hat of

opti mum st abi | gy aNel1¥ride@p! i tate sol ution of gthfe@sbdd'e | PrEGISRY-

Al ternatively, suji t abl erligu?f_er salts may be useg. qu sol uti onri gﬂ pr epar ed,
clarified and Waterefor dndectipp i tate size anpodr®8tseal ed blO™dsion of the
glass. The injection is 15 sterilised by .heating in an autocl ave

STary! i Sed by {111 CRUBnoRIRISHY 1oy P4 PR o, st Bt atietheaf R0 c

condiloi ons. Theohdtlivhidnd they pHengyabk ad jusitce, @gingnesid af ralkphisr €o ofhat of
nitrogen or other. suitabl a : URL S R

1 109N, o1 0Bt S g MEESTERCUBERTSE 37 Do O Pt
Active | ngredi dhtermativelysciitable buffed. gids may be used?. Ong O eic Acid BP

g' g%o -4 &ﬂH%oILL&I?J 98 %leHQEéHIeémfiﬁi&D and filled ingg"agéropriate
'\,9 size ampoules sealed by fusion of the glass. The injection is

15 sterilised by heating in an autoclave using one of the acceptable
cycles. Alternatively, the solution may be sterilised by filtration
and filled into sterile ampoules under aseptic conditions. The
solution may be packed under an inert atmosphere of nitrogen or other
suitable gas.

20
METERED DOSE PRESSURISED AERGSOL

Suspension Aerosol .. mg/metered dose Per can

25 Active Ingredient micronised 0.050 12.0mg
Oleic Acid BP - 0.020 4.80mg
Trichlorofluoromethane BP 23.64 5.67g
Dichlorodifluoromethane BP 61.25 14.70g

30 } The active ingredient is micronised in a fluid energy mill to a
fine particle size range. The oleic acid is mixed with the trichloro-
fluoromethane at a temperature of 10-159C and the micronised drug is
mixed into the solution with a high shear mixer. The suspension is
metered into aluminium aerosol cans and suitable metering valves,

35 delivering 85mg of suspenéion are crimped onto the cans and the
dichlorodifluoromethane is pressure filled into the cans through the
valves.



Di THid S Oihd BePRQIELZhane BP - 61.25 ' 14.70g 30

The ent is mcronised in a fluid energy mll to a fine
parium[H'ﬂﬂ The oleic acid is mxed with the trichloro- - .
flu a terrperature of 10-[ers} and the micronised drug is mxed
into the sol utlon W|th a_high shear m xer. The suspension is netered into

.__‘al'um ni um aexPusion A8E0saly syjtabl e neteri ng val ves, 35 del i vering
85ng of suspension are crinped onto the cans and t he ‘

di chl orodi fl uoronmet hane is pressure filled |/1t§ tEe!cans t hr oygh the Nt
valves. This is the replacenent sheet Dat oI ution

Aer osol nyg/ net er ed Adbde IngredleniPer can Acti ve 0 lﬂgr edi ent 12.0mg

0.65 ' | BP
7. 500 JE%hg'gg Tri chl or of | uor onet hane gg@ _18.]8"5@g
4.53g Di chl orodi f FriohsrniHorethane BP 45, 5oL8.875 114639 A eic

acid BP, on a sui t AkR1GTeEL AloRhetPase BPPAN 8544 .396bi tan 10 13,654
trioleate) may al so be included). The active ingredient is di ssolved in the

et hanol together with the oleic acid or surfactant if used. The al coholic

sol ution is neteObdc atid BRj toabhesuaeamobumatamer.g. fophh BsEdsdihit&ve
triyghl orofluoro i ng val ves are crinped onto the 15

ne. Suitable te
cont ai ners affd gE%'fﬁ oM 13%319 ﬁﬁqﬁﬁﬁ Jis.pressure filled into themthrough
the val ves. |nhalke iachiveaiogredderst 16 digsolved inlgihelethanel | togetitirenith

(m croni Sed)the o eic acPd %§ 4’&9’59 &Bff‘ use? The alcoholic ltuQion is 25.00 25
The active in |en I'S m cronl se 1 ui ?? _
(-

me ered into suitable seroscl containers followed by the
trichlorofluoromethane. Suitable metering valves are crimped onto the

15 containers and dichlorodifluoromethane is pressure filled into them
through the valves.

Inhalation Cartridges

20

mg/cartridge

Active Ingredient (micronised) 0.05
Lactose B8P ' to 25.00 .
25 _ _ . _ _
The active ingredient is micronised in a fluid energy mill to a w/
fine particle size range prior to blending with normal tabletting
grade lactose in a high energy mixer. The powder blend is filled into
No. 3 hard gelatin capsules on a suitable encapsulating machine. The
30 contents of the cartridges are administered using a powder inhaler.

35



fine par tThisISReesH Bedn®agie®’ | Or t 0 bl ending with normal tabletting grade

| actose in i m xer. The powder blend is filled into No. 3 hard

gelatin c Mi t abl e emcapsul ati ng nmachi ne. The 30

contents of e car es are adm ni s_ter_eg,ausi_ng a powder inhaler. 35 This

is the replacenent sheet Date: 19 NOV 199 - 58 - SUPPCSI TORY Active

| ngredi ent SUPPOSITORY 0.5my * Wtepsol H15 to

1.9g 5 * Wtepsol HL5 is a proprietary grade of Adeps Solidus Ph. Eur.

wilepsol is a Registered Trade Mark A suspension of the active ingredient

is prepared in the noftEiyewnasgdiantand filled, usi ng@<8Btabl e machinery,

into 1g size 10 * Witepsylonls @by noul ds. 15 Thi sljgg t he repl acenent

sheet_Dat: 19 NOV 1998 59 CLAIMS: 1. Compounds of the genera

formnd a (I') 5 [ERR] wherein Imrepresents an i m dazolyl group of the

formul a: 15 [ERR] dn#ifexso)l H1Spie weproprdeteryr gomde af Addeps SoldduslPh. Eur.
wl-t‘fe'ﬁjo(’ @ e ﬂzjw'w Trodle Morte.

A suspension of the active ingredient is prepared in the molten

(% Witepsol and filled, using suitable machinery, into lg size
10 suppository moulds.

15



—-selectedfrom [err]al kyl, [err]al kenyl, [errTaIkynyI §E¥h&¥% IkyI

err]al kyl, phenyl, 25 phenyl[err]al
l m [] F lhyl ,  phenoxyet hyl , phenoxynet hyl , cﬁ”ﬂ um IH'
nyersr|] * and [err], which nmay beS?he same or

represents a hydrogen atom a [err]alkyl or [err]cycloal kyl: _group or

Rhenyl or phenyl[err]al kyl group, in which the 30 phenyl group is
optional | ycsapmsist uted by one or nore [err]alkyl, [err]al koxy or hydroxy —
groups or hal ogen atoms, with the proviso that [err] does not represent a‘e
hydrogen atom when [err] represents a group [err] ‘or [err]); one of the
groups reptesent edCompounds| ofhdhecgenerala LIxmulieydildgen atomor a
[err]akkyl, [err]ycloalkyl, [err]al kenyl, phenyl or phenyl[err]alkyl group,
and each of the other two 5387/1.2 This is
the replacement sheet Date: 19 NOV 19989 This is the replacenent sheet 60

Date: 1 9 NOV 1998 groups, —ﬁgﬂkgf sane or different, represents a
hydrogen atomor a [err]alh (M re ?Pg%ﬁbé?i or 3; and \
physi ol ogi cal | y accept abl sol vatjes' th of 2. Cbnpo&ﬁbs as,
claimed in claim 1 in - (@F3ents a [err]al kyl, -/
[err]? kynyl [err]cycl oal Rp#7 [ cycl oal kyl met hyl , phenyl [err]al kyl,
pheny nethoxynethyl or N, N—dr[ern al kyl car boxani do group. 10 3.

Conpounds as claimed in claiml oRY in which [err], [err] and [err] each

I ndependent |y represent a hydrogen at om or a [err]aIkyI group. 15 4.

Conmpounds as cl ai clarnr 1 h, [err] .represents a
hydr ogen at om or EEF FF&F‘&é"ny?n FB‘P‘F%&F’%& |group of ‘the
[err]cycloabkmhla [err]cycloalkylnethyl _

15
\|=l/ \-r-—-r R4
N  Nr3 or R3N N
hel | N
20 R2 . R2

and RI represents a hydrogen atom or a group
\ . selected from Cj.galkyl, C3z.galkenyl, C3.jpalkynyl,
C3~ycycloalkyl, Cj-gcycloalkylCjy-galkyl, phenyl,
25 phenylCj-.3alkyl, phenylmethoxymethyl, phenoxyethyl,
phenoxymethyl, -CO3R3, -COR3, -CONRPR® or -SO;R5 (wherein _,
R® and RS, which may be the same or different, each
represents a hydrogen atom, a Cj.galkyl or Ci-_7cycloalkyl
group or a phenyl or phenylCj-galkyl group, in which the
30 phenyl group is optionally substituted by one or more
Cy-4alkyl, Cj-galkoxy or hydroxy groups or halogen atoms,
with the proviso that RS does not represent a hydrogen atom
when Rl represents a group =CO3R® or ~SO,R5);
one ‘of the groups represented by R2, R3 and R? is a
35 hydrogen atom or a Cj-galkyl, Cy.ycycloalkyl, Ci-galkenyl,
phenyi or phenylCj-jalkyl group, and each of the other two

5387/1.2



[err] ach represent. a hydrogen atomor a [err]al KyI group 5.
in claim 1 in \ych [err] represents a nethyl,

n- propyl prop-2-ynyl, cyclopentyl, 25 cycl opentyl net hyl , benzyl or

N, N-.di net hy| eardupes dniehoway (166 ' thanGsenfd rbreaﬁ.ffﬂeﬁﬁrﬁﬁ,eni‘e?résdﬁﬁﬁel&

atom and R4 represents a neth Conmpounds as ainmed in
claim 4 or 5H¥% %Omet,rh ?sit% %p?gs@#&yg group#
2, 3 4, 5- Tet r ahydr o- 5maréml'eﬂe1{1t5 2reohyd; | H-

oo+ AT bt sdieund dokhEed s

2,3, 4, 5-Petrahydr o- 5- (phenyl net hyl )-2-[ (5-met hyl - 5387/1.2 Wth the
exception of 4 he CO"’L&% &s 4, §steé1é‘i‘1’léd0 #n claim 1 in which R!

(5t - gl S U e LY PR L omvin,

éH&E dazol - l‘C éclmlmdllkﬂhmﬁp[ﬁh&ivlcﬂdﬁ’ﬂk{fnepléenyllmethoxymethyl.
- opent L t I m dazo

4-yl) meltohyl ]y ‘)gy}flégﬂ% ﬂcgafb+xé§i&§ 8¥£u£>

one;
2,3, 4, 540t rahydr o- 2- [(5 nethyl-lH-lmdazoI 4-yl)methyl]-5- 5

gr?p%/l ﬁktjpyrs' Jdo[ 4, 3- é&ﬁﬁﬁiﬁhdé 28€claimedy ArwPeraYh Bt b )2 - £n 3wHich R2,
et rahydr o-

i mi dazol - 4-yI® w&ﬁ% | f 1|$¥a§§} F%%?qul%?pm| rfpaﬁgent a hydrogen atom or

3,4,5, 6-tetrahyChoyditlel hyreds! (5- met hyl -1 H-i m dazol -

yl )\rrét hyl ] - azepi no[ 4, 3- b] i ndol - 1(2H) - one; 10

2,3,4,5-tetrahydro- N, N-di net hyl-2-[ (5-nethyl -1 Him dazol -

yl ) met hylig - | -4oxo- 5H- (SemPRAEAS- 3# ndelaisedar boxaniladm 213 in which RI
S5-tetr

et r ahydr o-edrdder®sd W | nydrégenogebmioy! & 85LYAAXP1, Cc3-4alkenyl,
C3-g4alkynyl, Cs.gcycloalkyl, Cs.gcycloalkylmethyl,
phenylCj.-zalkyl, phenylmethoxymethyl,
_ N,N-diCj;-3alkylcarboxamido or Cj-jalkylsulphonyl group;
20 R2 represents a hydrogen atom; and R3 and R%? each
represent a hydrogen atom or a Cj.jalkyl group.

FZ?P%ﬁmﬁi mﬂi“ pormenyt. v errtat o cor o RO

5. Compounds as claimed in claim 1 in which R!

represents a methyl, n-propyl, prop-2-ynyl, cyclopentyl,

25 cyclopentylmethyl, benzyl or N,N-dimethylcarboxamido group:;

\_ R2 and R3 each represent a hydrogen atom; and R* represents
a methyl group.

6. Compounds as claimed in claim 4 or 5 in which n
30 represents 2.

7. 2,3,4,5-Tetrahydro-5-methyl-2-[ (5-methyl-1H~

imidazol=-4-yl)methyl]-1H-pyrido(4,3-b]lindol-1-one;

and thsiologically acceptable salts and solvates thereof.
35

8. 2,3,4,5-Tetrahydro-5-(phenylmethyl)~2-{ (5-methyl-

5387/1.2



(4 prupyn&i)-|r#pyr|d0[4,3-b]indol-l-one; and phyS|ologmmﬁ%&WHﬁ
thereof. 15 9. Conmpounds as cla
“gmru\ﬂﬂrein t he conpound of fornula (1) is in
ate

et

phosphat e,

‘mal eat e salﬁ—iﬁdazol-‘&hqlomqmacJqutuabﬂ ﬂldml-t-:heome;m of a . '

hydr ochl or j d 1. @gﬁﬂkQQ he
fgrm of a ':’al g?égeﬁiyll #314,5 -géﬁ:oce for-cﬂt e pr e%lrat on ?é%i |
conpounds 4UY1QEﬁ§hM1]r&ﬁnﬂ&;#ﬁ%fﬁm§7hi ndQL13renss of clains 1 to 11 or 30
a phy5|0|09|94h|$-%@QQﬁ @~ [t ( 5-metHyIH 4 I B oL W ¢1) seERY1 $88- (A

ydrobrom de, sul phate, e1ral kyl sul phonat €,
- acetate, citrate, succinate, 20 tartrate, funarate or..

Thi e 18 {RREPEYISABTENE i&?&&”‘%&l&ﬁoﬁl-ﬁ%ﬁégﬁ 62 [ERR| with a

conpound ob-f(myelepéhntylréthyl)-2,3,4,5-tetrahydro-2-[ (&+itethyl-1H-

g{ghgOfrg?éﬁ%ﬁ%%%%ﬁﬁwggﬁh*&%gﬁas#gayy%}ﬁdmgval d&iﬂff%?%it?nleaV|ng

an g groups
resert 0B i &, ¢ Seramgfeng pesipindnd érn@%wioﬁmm derelre-(1)
i n which nyllyméthin Jaygﬁi 5&5@.(IV) [ERR] 25 or awd
prot ect ed

er| vatl reof l{é_d%vn\{ee i f _rbgc GSS mrem)va ﬁiré'(v)

pr ot edPi ng2gre p§

15

20

25

30

35

yl)methyl]-1-oxo-5g-pyrido[4 3-b]indole-s-carboxamide,
2,3,4,5-tetrahydro=-2-[ (5-methyl-1H~imidazol=-4~-yl)methyl-5-
(2-propynyl)-1H-pyrido[4,3-b]indol~1l-one;

and physiologically acceptable salts and solvates thereof.

9. Compounds as claimed in any of claims 1 to 8
wherein the compound of formula (I) is in the form of a
hydrochloride, hydrobromide, sulphate, alkylsulphonate,
arylsulphonate, phosphate, acetate, citrate, succinate,
tartrate, fumarate or maleate salt.

10. The compound claimed in claim 7 in the form of a
hydrochloride salt.

1l1. 2 The compound claimed in claim 7 in the form of a
maleate salt.

12. A process for the preparation of compounds of
general formula (I) as defined in any of claims 1 to 11 or
a physiologically acceptable salt or solvate thereof, which
comprises: i

(A) alkylating a compound of formula (II)

5387/1.2
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'ERR] 35 mherern Wrepresents a Hydrogen atom and Y represe

Thl'HuSSheétHﬁsB pesdent sheet Date: 19 NOV 1998 63 group”m“nmummlglﬁlll .
repr n atomand Y represents a bond, or a salt or proteete _
derr follomed if necessary bgzrenoval of any protecting

ups presen

5 (D) for the preparation of a conmpound of formula

i n which RS represents a hydrogen aton@ reacting a conpound of formula
(VI) [ERR] 15 or a protected derivative thgreof, with forman de, followed
\necessary by renoval of a S gnNQups present; or (E)

reactlng a conpound of for

hydr ogen

presence of a Lewi s acid,

i odi ne

where G represents (EIL)

atom or a protjectedijderi vit] reof, with phosgene in the
3¢ represents a bromne or

om or a protected derlvatlve t hereof, with. carbon nonoxide in

the presence of a palladium (11) sal g} followed i f necessary by renoval of
any protecting groups present; or (F) converting a conpound of general
formula (1) into 35 anot her conmpound of forrmula (1) using:
convent i onal withnagoempound of formula (III)

o

10

15

20

25

30

35

LCHy-Im (III)

or a protected derivative thereof, wherein L represents a
leaving atom or group, followed if necessary by removal of
any protecting groups present; or

(B) for the preparation of a compound of formula (I) in
which n is 2, hydrogenating a compound of formula (IV)

O
|
v S (IV)

N
11

or a protected derivative thereof, followed if necessary by
removal of any protecting groups present; or
(C) cyclising a compound of formula (V)

PN
N Im

(V)
(Chz)n

?————Y

wherein W represents a hydrogen atom and Y represents the

5387/1.2
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538712 This s the repl acenent sheet Date:’ 1 9 NOV 1998 et ad Bici Rl ao&{ua ‘
cting

) 64 Date: 1 9 NOV 1998 (Q
ﬂﬁl}iﬁﬂt“‘ﬂ mprot ected formof a conpound of formnul Mﬂlﬁwﬂ n the :
J )

sfokrmula (1) is obtained ag3a m xture of
optionally resolving the m xture to 5 obtain the desired enanti.oner;
and/ or whegroupe NH; Meau Wl rapriementisn & [Haliagem atom fandn Oirepresenbssa, !
optionally verd,] fr ﬂ?ét‘?e lesdvht1¥3: h kical |
conpositi oﬁsglgr‘rpr‘#s%ggggtl é’g:gt one éi%‘é& ggrrpouné%of té‘eerfeér%aqo' %érgﬁrrﬁﬁg ?I ) Roe
defi ned i nifl segeEsATY byiysEBPygilc AT \an¥ cCBFPASCELIRG XGRS D8RR eof
t oget her wpih at | east one physiologically acceptable carrier or excipient.
15 14. A pharnmaceytical conpasition as clained i laim13,in a form
adapt e@ f okDdr al 0|f°§aer£g’r?( SEAPAARIAL (95017 SFPURR °Pgm%cét?i R
conposi t i owhdehc R3 reprieserits m hydvodeh \atom, redeting i a ccompoendeaf i s

2,3,4,5-tetr r.O- 5-net hyl - 2-
(5-nethy|-%ﬁggéﬁaa{8ﬁ84-yl)nethyl]-lk# pyrido[ 4, 3-b]indol -1-one or a
physi ol ogically acceptable salt or solvate thereof. 16. The use of a
compound of the general fornula (1) as 2pb defined in any of clains foed
to 11 or a physiologically acceptable sgt or solvate thereof for the
manuf 8t ure of a medi canen or the treawgent.of a condition nediated

t hrough 5-HT3 receptors. | claim 16 wh¢vE)n the
conmpound of general for ro-5-met hyl -2-[ (5-

met hyl - 1H- i m dazol -4-yl) ™ <1lH , -l -one or a
physi ol ogi cal |y accept abl e salt or? sol vat e t hé®of N ' -
15
or a protected derivative thereof, with formamide, followed
if necessary by removal of any protecting groups present:
or '
(E) reacting a compound of formula (VII)
20 '
G
I
A I , (VII)
(CHz ) nNHCHZ Im
25 Rl ‘

where G represents a hydrogen atom, or a protected
derivative thereof, with phosgene in the presence of a
Lewis acid; or
30 where G represents a bromine or iodine atom, or a
protected derivative thereof, with carbon monoxide in the
presence of a palladium (II) salt; followed if necessary
by removal of any protecting groups present; or
(F) converting a compound of general formula (I) into
35 another compound of formula (I) using conventional
techniques; or ' |

5387/1.2



‘35 1%

ned!'réw‘lsﬂi iﬁ ﬁé[eg?;]dl pgcé;?o.rgl ?ismanii(set gr 137 V\herel |“uﬂmlmmnlllmm
clai ‘ Bﬂ wherein the condition nediated through [&rr} M
recep phreni a.’ 5387/1 2 64

removing protecting group(s) from a protected form
of a compound of formula (I):;

~ and when the compound of formula (I) is obtained as a
mixture of enantiomers, optionally resolﬁing the mixture to-
5 obtain the desired enantiomer;
and/or where the compound of formula (I) is in the form of a
free base, optionally converting the free base into a salt.
N 13. A pharmaceutical composition comprising at least one

10 compound of general formula (I) as defined in claim 1 or a
physiologically acceptable salt or solvate thereof together
with at 1least one physiologically acceptable carrier or
excipient.

15 14. A pharmaceutical composition as claimed in claim 13
in a form adapted for oral or parenteral administration.

15. A pharmaceutical composition as claimed in claim 13
or 14 wherein the active ingredient is 2,3,4,5-tetrahydro-

20 S-methyl-2-[ (5~-methyl-1H-imidazol-4~yl)methyl]-1H~-
pyrido[4,3-blindol~l1-one or a phyéiologically acceptable
salt or solvate thereof.

l6. The use of a compound of the general formula (I) as
25 defined in any of claims 1 to 11 or a physiologically
acceptable salt or solvate thereof for the manufacture of a

NS
medicament for the treatment of a condition mediated through
5-HT3 receptors.

30 17. Use according to claim 16 wherein the compound of
general formula (I) is 2,3,4,5-tetrahydro-5-methyl-2-[ (5~
methyl-1H-imidazol~-4~yl)methyl)-1H-pyrido[4,3-b]lindol-1-one
or a physiologically acceptable salt or solvate thereof.

35 18. Use according to claim 16 or 17 wherein the

conditiqn mediated through 5-HT3 receptors is anxiety.

19. 'Use according to claim 16 or 17 wherein the
condition mediated through 5-HT3 receptors is schizophrenia.

5387/1.2




