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i Pinreard
1. 2.3.9-Tetrahydro-3-(i mdazol -1-ylnmethyl) -4H carbazol -4-one dert fal ves
T/kﬁs} I nvention relates to 1,2, 3, 9-tetrahydro- 3-

(\j‘rﬁ,dazol -1 -yl met hyl ) - 4H car bazol - 4-one derivatives, to processes for
their preparation, to pharmaceutifal conpositions containing them and
to their nmedical use. In 5 particular the invention relates to conpounds
whi oh 1354 3PS EELRRY ' o0 Rl 10 CORLOL foa 2L 4 UBHGN
occur ETTa0JE OSTY abundance I n perilpherd 000

pl at el flySsdSi¥88WN to cause pain in man through a specific action on 5HT

receptors 10 situated on termnals of primary afferent nerves. Conpounds

whi ch ant agpRise thavenedsal efdEstesof &4 have, Been-taewanyEPessess
anal gesic .activity, for exanple, to relieve the pain of mgraine. 5HT al so

causes({ Higpahaic 5l +oA mEthiPE ) FAH 4 St Baed Magudnier v@epiismst veéon t Beough
the sane 5HT- 15 receptor mechanism and inhibition of this effect.
correlppteses s esan fioad gesheief f gstepandtvboniHT €bso pltarmace el gailn
neur onal pathways .in the central nervous system and disturbance of these
5HT cwoumposigipnshwontdiningwbhewn @ndr tbehthedur atedical omse. 20Insuch
as nmood, psychonotor activity, appetite and nenory. Since 'neuronal' 5HT-
reSeppartigular thee inyention hveltapessdin ermpeundsy wirich gt t upehnal s
are also present_in the central, nervous syste it is believed that
conpo@REEaHR ch-BYeagENEIyPtRaine  GHEF) Fe@ePSOFE-5HT will be useful in

the 25 treatnment _of _conditions such as schizqphrenja, _ anxiety,
obesity anPHBni g Which occurs endogenously 1in abundance 1in
‘::i's. :

e peripheral nerves and in ‘blood platelets, is known to cause
pain in man through a specific action on SHT receptors
10 situated on terminals of primary affere_nt nerves. Compounds
which antagonise the neuronal effects of SHT havé been shown
to possess analgesic  activity, for example, to relieve the
pain of migraine. S5HT also causes depolarisation of the rat
isolated vagus nerve preparation through the same 5HT-

15 receptor mechanism, and inhibition of this effect correlates

with an analgesic effect in vivo.

(¢

SHT also occurs widély in neuronal . pathways in the
central nefvoﬁs system and distufbance- of these S5HT
containing pathways is known to alter beh'a-vioural syﬁdromes,
20 such as mood, psychomotor activity, appetite and memory.

'Since 'neuronal'! S5HT- receptors of the same type as those
present on pri:ﬁary afferent terminals are also present in the
central nervous system, it is believed that compounds which
antagonise the neuronal effects of SHT will be useful in the
25 treatment of conditions such as schizophrenia, anxiety,

obesity and mania.



-2- Existing treatnents for such conditions suffer froma nunber of
di sadvant ages. Thus, for exanple, -knowi treatnents for mgraine incl ude o

admi ni sttation of a vasoconstrictor such as ergotanine, which is

non-sel ective and'constricts blood vessels throughout the 5 body.

Er gofami ne, therefore, possesses undesi rablee~ and potential ly dangerous,
side effects. Mgraine may also be treated by adm ni stering an anal gesic
such as aspirin or pdstirg dreatments Hfidrysuch comdiitiens caffer [Fram eanuntEErebf C
such as netacl opram de, but these treatnents are of only limted value. 10
Simlarly, exi disadvantegesvenihus,ofomexenple,ckuiviotteataests fongnigraine

schi zophreni a exhibit a nunber of serious side effects such as

ext rapyram dal igctedethegdninipfeebions of he vegeeanstoictorsaneh anaergptetineye
drug for the treatnment of conditions where disturbance of SHT containing
pat hways 15 i s Whighy|igeAon-ngdactivenang spartricty hlepdvegseals thaeyabout diheas
schi zophrenia. It is believed a compound which is a potent and erﬁ%b've
ant agoni st ab 'beg¥r ofABotanine, Jhepelare, peasessps updegizable,y BP%P‘%E" _ gy now

found a group of 3-im dazo]yl pethyltetrahydro- 2Q carbazol.ones which are
patent and sel &EMPTRP“Ent n?éﬁ’é"tét gﬁﬂﬂ‘?%’ﬁaf“y ggﬁc‘ﬁ?cgﬁ?ﬁeg fhe present
I nvention- providgs, &gl i ML G087 QO %sChagd 1150 96 BhahcatIndt) Ssbdr1y £F

combination with an antiemetic such as metaclopraﬁide, but these
treatments are of only limited value.

" 10 _Similarly, existing treatments for psychotic disorders such as
schizophrenia exhibit a number of serious side effects such as
extrapyrﬁmidal side effects.

Tﬁere ig thus need for a safe and effective drug for the
treatment of conditions where disturbance of 5HT containing pathways
15 is involved, such as migraine or psychotic disorders_such as
schizophrenia. It is believed a comppund which is a potent and
selective antagonist at 'neuronal’ 5HT receptors will fulfil such a
role. |
We have now found a group of 3-imidazolylmethyltetrahydro-
20 carbazolones which are potent and selective antagonists at 'neuronal’
' SHT receptors. | |
The present inyention provides a tetrahydrocarbazolone of the

general formula (I):

25



3 [err] [err] wherein [err] represents a hydrogen atomor a [err] alkyl,
.y{err] cycloalkyl, 10 [err] al kenyl, phenyl .or phenyl-[err] alkyl group, and
\! prie of the groups represented by [err] and [err] is a hydrogen atomor a.

[err] alkyl, [err] cycloalkyLJ[err] al kenyl or phenyl [err] al kyl group~aﬁd
each of the other two groups, mhlch may . be the sane or different,

represents a hydrogen atomor a [err] al kyl group; 15 and phyS|oIogicaIIy

acceptabl e. salts and solgvatgs, e. 3 hydrates, thereof. 1t will be

under st ood t hat when [efir] ﬁepresénts a [err] al kenyl group, the double

bond may not bhéﬂQIace@f\t ﬂniintrogen atom Referring to the genera
grouB&

formula (1), r epr esent ed Qy)[err] and [err] nmay be
sty ai ght _chain br Bradbheﬂ chdi#4 al kyl groups, for exanple, methyl, ethyl,
propyl, prop-2-\ , lexl/ but-?-yl 2- met hyl prop-2-yl, pentyl, pent-3-y| or
hexyl . An al kenyle grigup emay beRZfor exanpl e, a propenyl group. A

phenyl -[err] al kyl pup may be, for exanple, a benzyl, 25 phenethyl or

3- phenyl propyl group. A cycloal kyl group may be, for exanple a

cycl opentyl, cycl ohexyl or .cycloheptyl group. - 4 - It wll be
apprvhereired that the carbon atomat the 3- position of

R: represents a hydrogen atom or a 01?10 alkyl;'c3_7 cycloélkyl,

10 Cj3.¢ alkenyl, phenyl or phenyl-C;.jalkyl group, and one of th; grou?s
represented by R?, R? end R* is a hydrogen atom or a Cy_g alkyl, 53_7 <
cycloalkyl, C,.g alkenyl or phenyl-Cl;3alky1 group and each of the
other twofgr0ups, which may be the same or different, represents'é
hydrogen atom or a C;., alkyl group; -

15 and physiologicélly acceptable salts and solVates, e.g. hydrates,
thereof.

It will be understood that when R! represenfs a C3.6 alkenyl
group, the double bond may not be adjacent to the nitrogen atom.
Referring to the general formula (I),'tﬁe alkyl groups

20 pepresented by Rl, R2, R? and R"“ may be straight chain or branched o
chain alkyl groups, for example, methyl, ethyl, propyl, prop~2-yl, ;
butyl, but-2-yl, 2-methylprop-2-yl, pentyl, pent-)-yl or hexyl.

An alkenyl group may be, for example, a propenyl group.
A phenylécl-3 alkyl group may be, For'example, a bénzyl;'

25 phenethyl or 3-phenylpropyl group; '

A cycloalkyl group may be, for example, a cyclopentyl, cyclohexyl

or cycloheptyl group.



cqﬁfigupation. The present inventi-on enconpasses both the individual

i soneric forns of the conpounds of fornula (1) and all 5 mxtures,

i ngl uding racem c 'm xtures, thereof. Suitfgble physiologically acceptable
salt€ of the indoles of general formula (I) include acid addition salts

formed with organic_or .iporgani c acjd 0 xanpl. e, drogchl orjdes,...:
hydr obr oni des, gsuI pﬁ‘ét"’é‘ﬁ ﬁ@gﬁﬁlég‘?écﬁ’# ats"@s_? Wﬂa%“egg%ﬁ #T'falpgﬁf"'e’s"." e
sol vat es may, ffﬂ# %0 exa dr at es, ref.erred cl ass of ﬁg ouggs

e S a

| be .h A
represent ed’ by THRe CGLARBY SO REPRRRLENE Singsls BaPmagHTLe a0d BAY Pxist,
hyd t - | | | . .
Aot her i ef or 18 o et afrebio  The pE¥REdnior B pohpadiebTRtn AT, |

(1) is that wheygj 0LRRS, 9;1,.{3??? AERLRT ER rc(;%iﬁﬁéerr%rql 8 A3pmy (i‘?danﬁ“ah; each

represents a [err cycl oal kKy al kenyl group an

of the ot her Stv‘ﬁ"g{’f%f’ff“%@ﬁg R¥enfc MiSteREE ﬂ{erdy.f erent, represents a

hydr ogen at om or group. A furthér preferred class of

conpounds T epr esent &g ¢AK14 My SR Eka A EOSEHLBL k1 id oFNelie Whas Risof o 1]

represents a hydrogen atomoi a [érr] alkyl, C5-6 cycloal kyl or [err]

al kenyl group, guidrgl tfaekula? (I PRNRI6HS acid Naudl PO sal i NFafmed Wi @rgdnidd or
represents a [err] al kyl group or R2 represents a [err] al kyl group and
both [err] and irorganicepéide fbr xdnplsn hadsusthlorides, hydfobronidesy aulphates,
preferred class of conpounds according to the invention is that represented
by the fornul a ghoaphates, - citrates, fumarates and maleates. The solvates may, for

-

t he _tetrahydrocarbazolone ring is asymetric and may exist in the R or fijzb' |

10 example, be hydrates.
A preferred class of compounds represented by the.general formula
(1) is that wherein.R1 represents a hydrogen atom or-a C,-¢ alkyl,
C3~¢ cycloalkyl or Cj3.g alkenyl group.
_Another preferred class of compounds represented by the general
15 formula (I) is that wherein one of the groups repfesented by R2, R3
and R* represenfé a C,.5 alkyl, C;., cycloalkyl or Cy-¢ alkenyl group
and each of the other two groups, which may bé the same or different,
represents a hydrogen atom or a C1-3 aikyl group.
s A further preferred class of compounds represented by the general
20 formula (I) is that wherein R! represents a hydrogen atom or a Cj-¢
alkyl, Cs-s cycloalkyl or C3., alkenyl group, and either R2 represents
a hydrogen atom and R? and/or R* represents a C;-3 alkyl group or R2
represents a Cj_.3 alkyl group and both RY and R* represent hydrogen
atoms.
25 " A particularly preferred class of compounds according to ‘the

invention is that represented by the formula (Ia):



: [err] [erri (la) [err] -[err] [err] (wherein [err] represents

.thdrogen atomor a nethyl, ethyl, propyl,- 10 prop-2-yl, prop-2-enyl or
I opentyl group; [err] represents a hydrogen atom and either [err] -
ppresents a nethyl, ethyl, propyl or prop-2-yl group and Réda represents\a
hydr ogen at om or R2a represewn% -a hydrogen atom and R4a represents a nethyl
or ethyl group) and physiol ogically acceptable salts and solvates (e.g. 15

hydr at es) thereof. PreWErrﬁihconpounds are: -
1,2,3,9-tetrahydro-3-[( ne\hyl Xkrrnrdazol-l-yl)nethyl] 9- (prop 2-

enyl) 4H car baz 4-on —
9-cycl opentyl - iLﬂ.JZ\o&,-Q.)ta.\.r/a\h‘ydrr!) 3-[(2-net hyl{1leht i m dazol -1 -yl)- 20

ngt hyl ] - 4H—carbaz&|-4 on

1,2,3,9- tetrahy@r I thyu IH-|n1dazoI-I-yI)nethyI] 9-

(prop 2-yl)- 4FLoarb zo e 4- oneR&Hd their physrologrcally acceptable salts

. and solvates. A pargigularly preferred conpound is = _

1,2,3,9-tetrahydro-9-net hyl 25 :

-3-[(2-met hyl - 1H i m dazol -1-yl ) met hyl ] - 4H- car bazol - 4-one which may be

represented by the fornula (Ib): -6 - (Ib) * _ Me
(wherein Rla represents a hydrogen atom or a methyl, ethyl, propyl,

10 prop-2-yl, prop-2-enyl or cydlopentyl group; R3a represents a
hydrogen atom; and either R2a represents a methyl, ethyl, propyl or o/
prop-2-yl group and R%e represents a hydrogen atom or R28
represents a hydrogen atum and R“a represents a methyl or ethyl
group) and physiologically acceptable salts and solvates (e.g.

15 ‘hydrates) thereof.

Preferred compounds are:-
1,2,3,9-tetrahydro-3-[ (2-methyl-1H-imidazol-1-yl)methyl]-9-(prop-2-
enyl)-4H-carbazol-4-one;
9-cyclopentyl-1,2,3,9-tetrahydro-3-[ (2-methyl-1H-imidazol-1-yl)-

20 methyl]-4H-carbezol-4-one; and R ' U
1,2,3,9—tetrahydro—3-[Z—methyl-lﬂrimidazol-l-yl)hethyl]-9-
(prop-2-yl)-4H-carbazol-4-one and their physiologically eeceptable
salts and solvates.

A particularly preferred compound is l,2,3,9-tetfahydrn-9-methyl

25 -3-[(Zénethyl-lﬂfimidazol-l-yl)methyl]-4ﬂrcarbazolea-one which may.be

represented by the formula (Ib):



Me and the physiologically acceptable salts and solvates (e.g. hydrates) =N\ -
thereof. A preferred formof this conpound is the hydrochloride 10
di hydrate. It will be appreciated that the invention extends to other
physy ol ogi cal | y acceptabl e equival ents of the conpounds according to the

I nvention, i.e. physiologically acceptableéconpounds which are converted in
vivo into the parent conpound of formula (I). 15 Conmpounds of the

i nvention are potent and sel ective antagoni sts of 5HT-i nduced responses of
the rat isolated vagus nerve preparﬁtion and thus act as potent and

sel ective antagoni sts of thee neuromal 'e 8- eceptor type | ocated on
primary afferent nerves. Cqﬂbbunds/o¥tﬁh'-T'vention are ogljse as

anal gesics, fgr exanple 20 jin ﬁhe"allpvi'gwon of pain assoCi'ated with

m grai ne, headache and manye ot er-&orns ofepain for which 5HT is the
endogenous nedi at or. Experiﬁgﬁt /i .éninal have shown that conpounds of
the invention are also of use in the treatnent of schizophrenia and ot her
psychotic disorders. As indicatd herei n above 5HT occurs widely in the 25
neuronal pathways in the central nervous system and di sturbance of these

I ni h ' h b | |
such a5 mod. _aps: ETL PhkEaigghRe ) ficebtelbafle Sha P10 K g HIBIRET
same type of thOse.RERSCR! bePdd i 36 BHANbo@hANA $hadBbaRREASCN!

in the central nervous system the conpounds o may al so be
useful in theet @l aFdle.0f conditions such as anxiety, obesity and 5 mania.

s It will be eppreciated that the invention extends to other
physiologically acceptable equivalents of the compounds according to.
the invention, i.e. physiologically accepfable compounds which are
converted in vivo into the parent compound of formula (I).

15 Compounds of the invention are potent and selective antagonists
of 5HT-induced responses of the rat isolated vagus nerve preparation
and thus act as potent and selective antagonists of the 'neuronal' SHT
reéeptof type located on primary afferent nerves.

Compounds of the invention are of use as analgesics, for example

L 20 in the alleviation of pain associated with migraine, headache and many
other forms pf pain for which 5HT is the endogenous mediator.

Experiments in animals have shown that compounds of the invention
are also of use in the treatment of schizophrenia and other psychotic
disorders. As indicated herein above SHT occurs widely in the

25 neuronal pathways in the central nervous system and disturbance of
these SHT containing pathways is known to alter many other behavioural

syndromes such as mood, appetite and memory. Since 'neuronal' 5HT



tn particular, conpounds of fornula (la) as previously defined have been
hound to be highly selective and extrenely.potent in their action. They .
are wel |l absorbed fromthe gastro-intestinal tract and are suitable for
oral or rectal admnistration, oThe conpounds of formula (Ia) do not L
prolong sleeping tine in the pentobarbitone anaestheti sed nouse indicating
that there is no undesirable interaction with drug netabolising enzynes.

| ndeed they exhibit no effects on nornal behaviour, are non-toxic and
exhibit no undesirable effects in mce at doses up to I ng/kg intravenously.
As well as exhibiting the outstanding properties of the conpounds of

tecaptard abs t khecospmendtybel ObRU| BhésB) Phesentn shstpredaty humans
showed no untoward effects. The invention al so provides a pharnaceuti cal

agfeeent ovterdinalsorgye saise |presenve inonivendentiral eNefveous3-
I m dazol yl met hyl t etrahydr ocar bazol one - derivatives of the general formnula
giystemhdilte poowpohndisc 18 ythecdpvanitd osnlnay aallseolbeatwsefwl gin - 8-
hydr at es, adapted for use in human or veterinary nedicine, and fornul ated
the atneatzmensti of gonditionscrsuch rsut snxdedly conpesiityondnday be
fornul ated in conventional manner using one or nore physiologically

5 mawdptable carriers or excipients. 5 Thus the conpounds of the
i nvention may, be_formul ated for oral, buccal, garenteral_ r rectal

admi ni3k (RAFBHCBIAF, £URORNAS t 98 LoIRI{FRYt AR i BFeVHORERY| ati on or

EQ%E%LE?'é¥L(§ééH¢%ound to be highly selective and extremely

potent in their action. They are well absorbed from the e
| gastro-intestinal tract and are suitable for oral or rectal
0 administration. The compounds of formula (Iaj do not prolong
sieeping time in the pentobarbitone anaesthetised ' mouse
indicating that there is no undesirable interaction with drug
metabolising ..enzymes. . - Indeed they exhibit no effects on
normal behaviour, are non-toxic and exhibit no undesirable
effects in mice at doses up to 1lmg/kg intravenously.

As well as exhibiting the outstanding properties of the
compounds of formula (Ia), the-compound of formula (Ib) when 'g)
administered to humans showed no untoward effects.

The invention also provides a pharmaceutical composition
which comprises a 1least one compound selected from 3-
imidazolylmethyltetrahydrocarbazolone derivatives of the
general formula (I), their physiolocgically acceptable salts

and solvates, e.q.



t hrough the nouth or the nose). For oral administration, the pharnmaceutica
conpositions may take 10 the formof, for exanple, tablets or capsules

prepared by conventional neans with pharnaceutically acceptable excipients
sucQ/as bi ndi ng agents (e.g. pregel atinised mai ze starch,

pol yVi nyl pyrrol i done or hydroxypropyl nethyuﬁgllulose); fillers (e.qg.

| actose, microcrystalline cellulose or calcitlmhydrogen phosphate);

| ubricants 15 (e.hydrakasesdantedt tarr use int hymangpr Jietprinary gpadigingyr aRd s

(e.g. potato starch or sodium starch glycollate); or wetti agents (e.g.

sodi um I auryl sulfsRayiatedfor PH'D"BPEI'%EW“H@/ @Pxt PvBnientt Fl?"%§'V\E| | known in

the art. Liquid preparations for, oral adm pistration nay take the form of,
for exanpl e, sol uti ondCNsGIMPgSt °“§u'§?¥eg(§i g‘ﬁ" “i% ed, Fl'éf‘%ﬁ?“atﬁé‘“ﬁ MePRck At

as a dry product for constitution with water ,or. other, suitable,vehicle
before use. Such A"BqPf OB eﬂf‘é(?é?f%ﬁga v 2BeeRb RIS, c8RT KPS BR AR NAP neans
ith ph ically t abl di td h i t .g.
sorbi Lol syrup> ol | MEe o ARUBRR< 0 R BvEGu: B4 B frdadte’ © (= °
| sifyi t : | & hi 2. : il .g.
amond o1 oy ok Sk, bEEAL' fheSheeraIn6E HeBtas AARLARNERLGR BE A frodeh T
preservatives (e-sgsitmfeh}‘{ar %m?ﬁfb%laﬁﬁnpygrm @E%Qa%xesingﬁfﬁl%%& (@¢tHEr

The preparations may. al so contaln r salts, flavouring, colouring

and sweet eni Ng ag@RbSaRtheIueR dr2kRe rRsEParati ons for oral adm nistration
may be suitably formulated to give controlled rel ease of the active

conpound. 5 “Forrdpuesdl e@RIAIRILEAY®hi, Ofhe PRaMRRRAEI dall OBSnpBBYt 1oAk endyh €ake

formof tablets or | ozenges formrmulated in conventional manner.

10 the form of, for example, tablets or capsules prepared by conventional
means with pharmaceutically acceptable excipienté such as binding
agents (e;g. pregelatinised maize starch, polyvinylpyrrolidone or
hydroxypropyl methylcellulose); fillers (e.g. lactose, |
microcryétalline cellulose or calcium hydrogen phosphate); lubricants

15 (é.g. magnesiuﬁ stearate, télc or silica); disintegrants (e.g. potato
starch or sodium starch glycollate); or wetting agents (e.g. sodium
lauryl sulphate). The tablets may be coated by‘methods well known in
the art. Liquid preparations for oral administration may take the
form of, for example, solutions, syrups or suspeﬁsions, or they may be

20 presented as a dry product for constitution with water or other
suitable vehicle before use. Such liquid preperations may be prepared
by conventional means with pharmaceutically acceptable additives such
as suspending agents (e.g. sorbitol syrup, cellulose derivatives or
hydrogenated edible fats); emulsifying agents (e.g. lecithin or

25 gcacia); non-aqueous vehicles (e.g. almond oil, oily esters, ethyl
alecohol or fractionated vegetable oils); and preservatives (e.g.

methyl or propyl-p-hydroxybenzoates or sorbic acid). The



£y

yadm ni stration by injection. Fornulatirons for injection nay be presented in
unit dosage forme.g. in anpoules or in nulti-dose 10 containers, with an
added preservative. The conpositions may take such forms as suspensi onsa_;
solutions or emulsions in oily or? aqueous vehicles, and may contain

f or mubpégiivyt G Iy 4168 @mtaus HRFdeN Galtd amlav&ﬁag Ared1etritigS Bed Si ng

agents. Alternatively, the active |ngred|ent may- be in powder formfor

const shedtiefiingVdgBnts B agiropridtevehicle, e.g. sterile pyrogen-free water,
bef ore use. The conmpounds of .the invention may al so be fornulated in rect al
conposi ti Grepaathorss fenppadi adwindstrativetsmyt bensudbabhs fomdatednt ai ni ng
conventi onal suppository bases such as cocoa butter or other glycerides. 20
| n adtotgior tantirhtlddoreldasei of theescliiveecbmpoend.ousl y, t he conpounds of the
I nvention may al so be fornul ated as a depot preparation. Such |ong acting
for#rul at i 6ns wgabeadmdnistiret tore d¢bbycampps tirions i may téke tbrafgrimeof
subcutaneously or |ntranuscularly) or by intramuscul ar injection. Thus, for
exanptebletReot dapenaess formulated dni eanvent tanedenansers or mul at ed with suit abl e
pol ymeric _or hydrophobic materials (for exanple as an enulsion in an

accept abl &b Bl‘?"}“PB'I‘"qsoﬁf the. iWB'YS}E'deer? dorpylated €or pppantegey sol ubl e
derivatives, far exa as a arln squbIe salt. For admi nistration
by i nf fniptrating tbyoggé%ﬁﬂg“ac&?? PBst fiog %’Pﬂ?@ﬁ%?'br'f'aér%e conveni ently

del i vered n t.he aer osol, pres.ent alttl o from pressurised

ke Phment R e undl Bogted Pt 032 157 RppdurdsPort S

10 containers, with an added preservative. The compositions may take

9';',_he conpounds of the invention nmay be fornul ated for parenteral
1

such forms as suspensions, solutions or emulsions in oily or aqueous'

vehicles, and may contain formulatory agents such as suspending,

stabilising and/or dispersing agents.. Alternatively, the active

ingredient may be in powder form for constitution with a suitable
15 'vehicle, e.g. sterile pyrogen~free water, before use.

The compounds of the invention may alsc be formulated in rectal
compositions such as suppositories or retention enemas, e.g.
containing conventional suppositqry bases such as cocoa butter or
other glycerides. | _ ;*—J

20 In-addition to tﬁe formulations described previously,_the

| compounds of the invention may also be formulated as a depot
preparation. 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

25 invention may be Formulated with suitable polymeric or hydrophebic

materials (for example as an emulsion in an acceptable oil) or ion



sui tabl e propellant, e.g. dichlorodifluoronethane, trichlorofluoronethane N -
di chl orotetrafl uoroet hane, carbon-dioxide or other suitable gas. In the @
case_of a pressurised aerosol the dosage unit nay be determ ned by

providing a valve-to deliver a netered 10 a nt. Capsul es and cartridges
'of‘E{g. gelatin for use in an inhaler or insutflator nmay be fornulated
contai ni ng a powdxeh#iige Oésihsgoop @sngpariinghe sobutelet derivabives,s fioilt @kbfple, as
powder base such as | actose or starch. A proposed dose of the conpounds of
the invention fora &pamichgilyisilubie @altn nan (of approxi mately 70kg body
weight) is 0.05 to 20ng, preferably 0.1 to 10ng of the active ingredient
per unit dose which dmr ddmimigtiratiostbyr ddhaXabiom theptanpotnds adcondipg fseithe
day. The dose will depend on the route of adm nistration and the bod

wei ght of the patinsentiontaxg icpnyrnigpplxdepbivered hit the fioxp ofc ancesrosal spray
make 20 routine variations to the dosage depending on the age _and wei ght of
the patient as wdreseptatien foon Arepsrisercrackrdor oRediparys with dde ws of a

oral admnistration abunit %ﬁe Wi | | pre,ferabl¥ contain fromO0.5 to 10ng of
kableaproped laptoe e @y dighinrodiluosamefigng; stration wil l

the active ingredé _ _ : :
G PRGN ST W I S TN A
del vered 1700 2 BhESikASH Be40o0h GRLEMISr p (RapdBibBe e B gopen
oS Dy R B el O BEGL 210 6 LA et
wi tin the range fodnf.0 845@rles and cartridges of e.g. gelatin for use in an inhaler
or insufflator may be formulated containing a powder mix of a compound
of the invention and a suitable powder base such as lactose or
starch.
A proposed dose of the compounds of the invention fdr
15 administration in man (of approximately 70kg bady weight) is 0.05 to
20mg, preferably 0.1 to 10mg of the active ingredient per unit dose
which could be administered, for example, 1 to 4 times per day. The
dose will depend on the route of administration and the body weight of
- the patient. It will be appreciated that it may be necessary to make
20 routine variations to the dosage depending on the age and weight of
the patient as well as the severity of the condition to be treated.
For oral administration a unit dose will preferably contain
from 0.5 to 10mg of the active ingredient. A unit dose for parenteral
25 administration will preferably contain .1 to 10mg of the active
ingredignt. , |
Aerosol formulations are preferably arranged so that each

metered dose or 'puff' delivered from a pressurised aerosol contains



Adhinistration may be several times daily, for exanple from2 to 8 tinés,

ving for exanple 1, 2 or 3 doses each tine. The conpounds of the .
nvention may, if desired, be adm nistered in conbination with one or nore

‘ot her therapeutic agents, such as, anti-nauseants. 10 ‘Accordi ng t o~

another aspect of the inventiony Ebﬁpounds of general formula (I) and

physiso l,ca C _ t S, .0k e r RP¥S' ogically acceptable’

equi \‘/Jé#@%tt% %'JF%’r ggfg%@%@";rgtpg‘reeéniéjﬂ%’ Sagﬁér a rre%?ods out!lined

her ei di [ - - npound of

gener‘a gﬁi'i’?tf f)ér%rruq’?é %E{%%u%‘?s Za"gh‘é":‘f%?g‘g%gh@{ ggg@ﬁtﬁgﬁ% o?aﬁ'? or solvate or a

physis | iAgCERt ap! Ab¢ ese idH.epafied by reacting a

corrpolﬁh Sgeg'léﬁ/n"e"?% %rﬁu@gﬁ(ﬁ)flcg'ggo[utgrhr? ?:fg?r [ete%re%t]m(mherei nf[err] is as

def i RGErdNI1CHLPHS iped ) YnHAREESENEE1 el GREHIn Ehe TehYP .4l H8HohgO!r 2
protected derivative thereof wth an i m dazole of géneral formula (I11):

- 32 pamirdigthation hey 'He Géddrhll €imeb bEr1ly] fohexahgleRProiR2 8@ R4 are as
defined previously) or a salt thereof.
times, giving for example 1, 2 or 3 doses each time.
The compounds of the invention may, if desired, be administered

in combination with one or more other therapeutic agents, such as

anti-nauseants.

| | v
10 According to another aspect of the invention, compounds of
general formula (I) and physiologically acceptable salts or solvates
or physiologically acceptable equivalents thereof may be prepared by
the general methods outlined hereinafter.
According to a first general process (A), a compound of general
15 formula (I) or a physiologically acceptable salt or solvate or a
physiologically acceptable equivalent thereof may be prepared by
reacting a compound of general formula (II):
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(wherein R! is as defined previously and Y'fepresents a reactive
25 substituent) or a protected derivative thereof with an imidazole of

general formula (III):



10 Exanpl es of conpounds of formula (11) enployed as starting FA
materials in the process (A) include conmpounds wherein Y represents a gr ~
sel ected froman al kenyl group [err] or a group of formula CH2Z where Z(EE?E)

. _r_ep’r/esents a readily displaceable atomor group such as a hal ogen atom

+:e.g” chlorine or brom ne; an acyloxy-group such as 15 acet oxy,
-trifluoromet hanesul phonyl oxy, [err].-tol uen® sul phonyl oxy or

et hanesul phonyl'oxy; a group [err].where [err] and [err] which may be the
sanme or different each represents |ower. alkyl e.g. nethyl, aryl e.g. phenyl
or aral kyl e.g. benzyl, or RS an®’R6 to gt her with the nitrogen atomto

whi ch t hey are‘attached.qay,forn1a;§;_;o 6-menbered 20 ring e.g. a
“pyrrolidine rigng,- and X represents |amlani on such as a halide ion e.g.
chloride, bromide or iodide; or atfrogdh - NR5SR6 wher 1HD and R6 are as
defined above, for exanple [err]. n Y represents the group [err], the
process may conveniently be carried byt in a suitable solvent, exanples of
whi ch include water; 25 esters, e.g."ethyl acetate; ketones, e.g. acetone;
or nethylisobutyl ket one; am des, e.g. dinethylformam de; al cohols, e.qg.

et hanol ; and ethers e.g. dioxan or tetrahydrofuran; or m xtures -13-

t hereof. The process ma 2beseffect“ed at a tenperature of, for example, 20
to [err]. Wen YwWeppidsBA K% aed §loape eapderinpd rreyipusly) nell 8gedltatharenat -an

ooy oy O oy e B e T qameDl SB LR VI SehiSihald Bl ol
o é/”f'grsr;)re'r 2 Tl ARt R ! %‘i"[’%%? T L@?ér_‘?ﬂu‘é‘% "EimpSudds ShELY Q”Fépr}%ggﬁtsagd
group selected from an alkenyl group =CH, or a group of formula CHjpZ
where Z represents a readily displaceable atom or group such as a
halogen atom, e.g. chlorine or bromine; an acyloxy group such as
15 acetoxy, trifluoromethanesulphonyloxy; p-toluene sulphonyloxy or
methanesulphonyloxy; a group -NRSRGR7x: where RS, R and R7, which may
be the same or different each represents lower alkyl e.g. methyl, aryl
e.g. phenyl or aralkyl e.g. benzyl, or RS and R® together with the
nitrogen atom to which they.are attached may form a 5- to 6-membered
20 ring e.g. a pyrrolidine ring, and X represents an anion such as a
halide ion e.g. chloride, bromide or iodide; or a group -NRSRS where
RS and Ré are as defined above, for example =N(CH;) ,.
When Y represents the gréup =CH,, the process may conveniently be
carried out in a suitable solvent, examples.of which include water;
25 esters, e.g. ethyl acetate; ketones, e.g. acetaone; or

methylisobutylketone; amides, e.g. dimethylformamide; alcohols, e.g.

ethanol; and ethers e.q. dioxan or tetrahydrofuran; or mixtures



+20 to +1000C. The reaction of a conpound of forrmula (I1) where Y :
‘Fpresents the 10 group [err] where Zis the group [err] may conveniently
‘carried out in a suitable solvent such as water, an.amde, e.g. T
~df.-net hyl f ormani de; a ketone, e.g. acetone; or an ether, e.g. dioxan, anduat
a tenperature of from20 to [err]. The reaction including a conpound of
for 1) e esra r e Z is the group
-NRg\I-J%Jé, e&r’wty cﬂ(‘)\dr%vgﬁ%ﬁt;ﬁglg)ﬁgécarr?:gﬁé %Stgil%ﬁge{éﬁu?gb e Zo vent such as water
or ap,al9ehojp t§- tho%eet hanol , or mixtures thereof, and at a tenperature of
from20'to [err] According to another general process (B) a conmpound of
fornula ZRed ly ééﬂt@r@ﬂaﬁﬁsiupbltﬂ?lﬁl dh&ie'd 8s GO RBDsHRG Bfonf 0FMaH & (V)
[err] [err] [err V) [err] 25 [err]
- 14- aéylitRy Earoup, I €HY PS6EESS May) ahegfientlyp MeOtarriby dsutx yh @r oup and[err]
[err] and [err] are as previously defined) or a salt or a protected
des i yaitiabee tdvavent .sutheasxandaliiden @rgCdimethpyf dreanidegcbedaleshol,
conventional nmethods 5 and the reagents and reaction conditions should be
choserngsmethdriodt ot Hagusiriadt metdhyd et alk spititgnonfa hhboalkdoee eggoup. Thus, the
oxi dation process is preferably effected using a ml|d oxidising agent.
dichloromethane, and at a temperature of from -10 to 1500C, e.qg.

+20 to +100°C. |
The reaction of a éompound of formula (II) where Y represents the
10 group CHZZ where Z is the group -NR5R5R7XZ may conveniently bé carried
out in a suitéble solvent such as water, an amide, e.g.
dimethylfdrmaﬁide; a ketone, é.g. acetone; or an ether, e.g. dioxan,
and at a temperature of from 20 to 1509C. .
The reaction including a compound of formula (II) where Y
15 represents the gfoup ~CH,Z, where Z is the group —NR5R5, may
conveniently be carried out in a suitable solvent such as wqter or an
alcohol, e.qg. methanol,.or mixtures thereof, and at a temperature of
from 20 to 150°C.
According to ahothér general process (B) a compound of formula

20 (I) may be prepared by oxidising a compound of formula (IV):
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When oxi di sing a conpound of forrmula (1V) in which A represents a hydrogen- .
atom suitable oxidising agents include quinones in the 10 presence of

water, e.g. 2,3-dichloro-5, 6-dicyano-, 1, 4- benzoqui none or .
2,3,5,6-tetrachl oro- 1, 4- benzoqui none; sel g l,um di oxi de; a cerium (1V)

oxi~di si ng reagent such as ceric amoniumnitrate or a chrom um (VI)

oxi di si ng agent (ywer@in & §Qﬁ:i~l§éeﬂ£‘sq hgglt%céﬁﬂﬁgri%g%%xgqaﬂl(ea;@r a@&(@mi@z

Jones' reagent) or chromumtrioxide in pyridi oxi di sf ng 'a

conpound of fornvlaad(wmarsneéﬂﬁa&mqasifﬁieﬁﬁéﬁﬁ of {Edi Xyl agﬁfeﬂfgct&}” table

oxi di sing agents include quinones in presence of water, e.

2, 3-di chl or 0- 5, geslivey 0 thefedpenzoqui none or
2,3,5,6-tetrachl oro-1, 4- benzoqui none; ketones, e.g. acetone,

met hyl et hyl ket one ohe yusdi 6lEcANPFdtesh Nndyh Be EFTRBEEE uBindt cOARNtEolal #Bthods
al um nium t-butoxide; a chromum (VI) oxidising agent, e.g. a solution of

chrom c aci d pnamt ¢hereeagbols arndngeaet o esnditdgastishoald dtar oddem sudhoxhéle i n
pyridi ne; an N-hal osuccini mde, e.g. N-chlorosuccinimde or

N- br onosucci ni nthiy, da mhitatduydes okistadioniofetie iddobs lypbepd pfilows,déhe ioxitdékion
presence of an activating agent such as 25 N, N - dicycl ohexyl carbodii m de
or an acyl hal iprocegsdis prefilerabbhleffectkedonsingsgl midld oxidisingyagedtne- sul phur
trioxide conplex; or a .-15- dehydrogenation catal yst such as copper
chrom te, zinc oxi déhen oypdieipg %icpmmundseftfmmelgdllgénitrswhmb Berenreeentad a
from ketones, e.g, acetone or butanone; ethers e.g. tetrahydrofuran or '
di oxan; ani des, ¥drgoen atpeawitalearidieing agsnts dncdude apppgnesoin the

hydrocarbons, e.qg. benzene or tol ueng;_ hal ogenated hydrocarbons, e..qg.
di chl or()net|1$ﬂefé%§ﬁﬂc eyater, e.g. 2,3-dichloro-5,6-dityano-,1,4-benzoguinone or

2,3,5,6-tetrachloro-1,4-benzoquinone; selenium dioxides a cerium (IV)
oxidising reegent such as ceric ammonium nitrate or a chromium (VI)
oxidising agent, e.qg. a solution of chromic acid in acetone (for
example Jones' reagent) or chromium trioxide in pyridine.

15 When oxidising a compound of formula (IV) in which A represents a
hydroxyl group, suitable oxidising agents include quinones in the
presence of water, e.g. 2,3-dich10ro—5,6—dicyano-l,4—benzoquindne or
2,3,5,6~tetrachloro-1,4-benzoquinone; ketones, e.g. acetone,

s mefhylethylketone or cyclohexanone, in the presence of a base e.g.

20 aluminium t-butoxide; a chromium (VI) oxidising agent, e.g. a
solution of chromic acid in acetone (for example Jones reagent) or
chromium trioxide in pyridine; an N-halosuccinimide, €.g.
N-chlorosuccinimide or N-bromosuccinimide; a dialkylsulphoxide e.g.
dimethylsulphoxide, in the presence of an activating agent such as

25 N,N'- dicyclohexylcarbodiimide or an acyl halide, e.g. oxalyl chiofide

or tosyl chloride; pyridine~sulphur trioxide complex; or a



‘. gF mxtures thereof. The process is conveniently effected at a tenperature
B -70 to [err]. It will be understood that:-the choice of oxidising agent
(‘A1 10 affect the preferred reaction tenperature. According to another = .
eneral process (C), a conpound X -fornula (1) according to the inventidrJ/
or a salt or protected derivative thereof may be converted into another
CONPQReAPdidgehdt itk datldlyst dued E@%ﬁgﬂéﬂ @R2bmiltes NFirdU BRidesUssppe@nvent i onal

t echni ques include 15 al kyl ati on, ich may be effected at any -position in
a composildent fornula (1) where one or nore of [err] and [err] represents a
hydrogen atom and hydrogenati on, which may, for exanple, be used to
convert Buibbikengblwnbstmdyudat selrcbedifranldydtoneds tel. juatietoddidrt er m

"al kyl ation" includes the introduction of other groups such as cycl oal kyl

or 2bubériomey| etheosps.g. Tebrshydmfueasmy dioxangoampiclesd efg.formula (1) in
which [err] represents a hydrogen atom nay be converted into the

cobr dipaihyil fiermasigeL sdcobolshi elg [ eethanodpriwsiencarbangere.g- abdogiepe [ err
cycloal kyl, C3-6 al kenyl or phenyl-[err] al kyl group. The above al kyl ati on
r eacPFoblugag; thelegenated hydsperrbone, 25 Japichipremedhanesy lend iwafeagent _
sel ected, from conpounds of fornmula RaXa where Ra represents a [err] alkyl,
[ er r PECYeityBek\thereaf- | al kenyl or phenyl- [err] alkyl group, and xa
represents a | eavin such as a_ halide or an acyl oxy group as .

-16-
pr evi ous|edRAqCREY P°'V’,e'gf3"g1ryg§?5ﬁ§te€ 8% & SpmRATRtYrRAf] yTRER] . " The

al kyl atd on action is . conveniently carried qQut ipn an inerf qrganic solvent
such"’géd"’gfn i\ "déf‘ll be Q’."dﬁ’i‘#@f’ﬂyﬁ%r ﬁ%ﬁﬁ‘%@}c"aﬁ ePHdising agen wi1f W)

e

10 affect the preferred reaction temperature.

According to another general process (C), a compound of formula
(I) according to the invention or a salt or protected derivative
thereof may be converted into another compound of formula (I) using
conventional techniques. Such conventional techniques include -

15 alkylation, which may be effected at any position.in a compound of
forrrla (I) where one or more of Rl and R2 represents a hydrogen atom,
and hydrogenation, which may, for example, be used to cbnvert an
alkenyl substituent into an alkyl substituent; The term "alkylation®
includes the introduction of other groups such as cycloalkyl or

20 alkenyl groups. Thus, for example, a compound of formula ¢I) in which

| R! represents a hydrogen atom may be convertéd,inta the corresponding
compound in which Rl-represents a Cy~y0 alkyl, Ciz_5 cycloalkyl, Ci.g
alkenyl or phenyl-C;.5 alkyl group.

_The above alkylation reactions may be effected using the

25 appropriate alkylating agent selected from compounds of formula

Raxa where RE represents a C;_jq alkyl, C3.; cycloalkyl, C3_g

alkenyl or phenyl- C;_3 alkyl group, and X2 represents a leaving



5 e:g. tetrahydrofuran; or an aromatic hydrocarbon, e.g. toluene,
preferably in the presence of a base. Suitable bases include, for
al kali nmetal hydrides such as sodium hydride, alkali netal am des
sodi um am de, al kali metal carbonates such as sodi um carbonate or
metal al koxi de such as sodi um or potassi um i® —net hoxi de, et hoxi de

the range -20 TS eiar s BF% BRKEILE I ertos piFEcEn e Bie TR GIE LGS r5F
general process Y( Chr rga%up&wq:g ﬁptf?gmm r@ga}:%Bvent i onal procedures, for.

exanpl e by using hydrogen Int fesenc® Bf a nobl e netal catalyst e.qg.
pal I adi um Raney ni cil auah%&mvmeaeiﬁ;nl Mreo%wfénei réaeeliémbuif NG, GATHeygt

may be supported on for exanple charcoal om)geneous catal yst such as

tris(triphenyl phegafid@blvdmdsuch @Bl &4 Iadeder;a)é §€ difEthy 1FBEndmi HE O GRANEEHER)
will generally be effected in a solvent such as an 20 al cohol, e.g.

ethanol ; an an @Rgq. etegraRydreFiydd;0br N dfomattic EhyiRbearbod, @LIgQX@dLueaé an
ester, e.g. ethyl acetate, and at a tenperature in the range -20 to ,[err]
preferably 0 toprefedablytirsithel gtebencappfesitabed tShdtable bases afcliude, aftorve
transformations it nmay be necessary or desirable to protect any sensitive
groups in the 2@®xempixguatkdld setmrldhydrides raicheass isddiume hytrides. alkadi metal
protecting groups - 17 - used in the preparation of conpounds of formula
(1) are desirablapideshsysh vas sbdivmy amigler calkdly mgfialt caxftionatesa such tesbbedismage
in the reaction sequence, conveniently at the |ast stage. For exanple,
during any of tIfarbenatei om anealkald cretedselkaside Anshecas spdingy opepatassium

\./

10 methoxide, ethoxide or t-butoxide. The reaction may conveniently be.
effected at a temperature in the range -20 to +1000C, preferably O to
so0c.

Hydrogenation according to general process (C) may be effected
using conventional procedures, for example by using hydrogen in the

15 presence of a noble metal catalyst e.g. palladium, Raney nickel,
platinum, platinum oxide or rhodium. The catalyst may be supported on
for example charcoal or 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. ethanol; an amide, e.g. dimethylformamide; an ether,
e.g. dioxan; or an ester, e.g. ethyl acetate, and at a tempereture in
the range -20 to 100%C, preferably 0 to 50°C.

It should be appreciated that in some of the above transformations
it may be necessary or desirable to protect any sensitive groups in the

25 compound to avoid undesirable side reactions. The protecting groups



£

oketal . Conmpounds of general fornula (I)-may thus be prepared according

(3%§§fecessary to protect the keto group, for exanple, as ketal or. a

anot her general process (D), which conprises renoval ,of any protecting
groups froma protected formof a agnpound of fornula-.(l). 10 DeprotectinQu

may be effected using conventionaf_techniques_such as those described in
' Pr ot eGlekd €irfOtA PrepBrd¥igansC congstniis! f fogmiid (Y MientésirBbepium Press,
Thus, a ketal such as an al kyl eneketal group may be renoved by

tr eat meppbupd iwhich Mapcheéllreadily split aff hytdeoshiteblé st@igd. inlitRet hi oket al
group may be cleaved by treatnment 15 with a nmercuric salt,

1973).

e.g. nercuric

chl or i deactivnasequenad) econebnvient 1y satc theslast hstage. For exempdapds of fornul a
(I') may be converted into their physiologically acceptable salts according

to conveninmmay ofetthedeactinrs sefigencesadgdor ibéch@bbvee ibasay be gener al

formula (1) may be treated 20 with an appropriate acid, preferably with an
equi \alnenessargute pratects iihe dsite gedupenfon exampleguesketal mmel ).
Physi ol ogi cal | y acceptabl e equival ents of .a conpound of forrmula (1) may be

prepar

dhiekat@ddi ng.t o conventional nethods.. Individual enantioners of the

conmpounds of the invention n%y be 25 gbtained by resolution of a m xture of
or

enant i oner sComponds pf ganeEaly

nuka (§

iy Sys Ot prAparedeserdingch as an

optically active reSoLving ackgé see for exanple 'Steregchem stry of Carbon
P

Conpou

ﬁasanotheg gepera

YPEECESE

Reso'\”pggté§¥iﬂgsgrogxsS%roﬁ'a\ggoggéted_form of a compound of formula:(I).

10

15

20

25

Deprotection may be effectéd using conventional techniques such as
those described in 'Protective Groups in Organic Chemistry' Ed.J.F.W
McOmie (Plenum Press, 1973). Thus, a ketal such as an alkyleneketal
group may be removed by treatment with_a mineral acid such as
hydrochloric acid. The thioketal group may be cleaved by treatment
with a mercuric salt, e.g. mercuric chloride, in a suitable’solvent,
such as ethanol.

The compounds of formula (I) may be converted into their
physiologically acceptable salts according to conventional methods.
Thus, for example, the free base of general formula (I) may be treated
with an- appropriate acid, preferably with an equivalent amount in a
suitable solvent (e.g. aqueous ethanol).

Physiologically acceptable equivalents éf a compound of formula
(1) may be prepared according to conventional methods.

Individual enantiomers of the compounds of the invention may be
obtained by resolution of a mixture of enantiomers (e.g a racemic
mixture) using conventional means, such as.an optically active |

resolving scid; see for example 'Stereochemistry of Carbon Compounds'

ety canPrises 1oRMalaAt aYabi es” of

U



Exanpl es of optically active resolving acids that may be used to form'salm_'“
with the racenm c conpounds include-the (R) and (S) forns of 5 organic ' 5&}
carboxylic and sul phonjc acids such as tartaric acid, di-P-

tolluogyltartartic acid, canmphorsul phonic acidgapnd lactic acid. The resulti
m xture of isoneric salts may be separated, for exanple, by fractional
crystallisation, | t i le r b | [ thhe reguired
optically active 4YSE?TLE'rﬂ§gy @%ﬁg%f\%ﬁ?g? 6??1?%%t h‘feabgrggegﬁge%%svépg%" t r%d%'
i ndi cated above fipr wﬁg.ﬁari ng the conpounds of the invention can be used as
the last main step in the preparative sequence. The sane general nethods

can be used for the iﬂarmﬁgég:tdf'oapﬂfca¥ﬂe adesld %Qs&éﬁtlgsaﬁhsafhétnﬁg)f {533\#%!16 E%

stage in the stepwise 15 formation of the require npound, an

appreci ated that fddRs€a148NeIthl thEraeER: L 2bnftRinas M8k ithe d{f)f 8hENS) WPoihs! BF
such nmulti-stage processes. The sequence of the reactions in nmulti-stage

processes shoul 8l dgafinicEfbdi§ 1£6 GANsFIPhbRES aki@s saek tdPRafid it 4GRS

do not affect groups in the nolecule which are desired in the 20 final
product. The st artollogyitartartdcsacild,f camphbasylphpnithaced and legtiessdilds the
group [err] rmay be prepared from conmpounds of formula (I1) where Y
represents the groesplfiamgr pixtyre eafctisomenict seldsbseme benseparatedybfer sxbupld,. by
Exanpl es of bases include alkali netal hydroxides, e.g. 25 potassium

hydr oxi de or al kdlrectianal crysbabkitcetion, hyth dhendissterswisemens. gnd sifddesired,

hydr ogen car bonat e. -19- The quaternary salts maz be formed fromthe
correspondi ng the required optically active isomer may be converted into the free
~ 10 base.

The methods indicated above for preparing the compounds of the
invention can be used as the last main step in the preparative |
sequence. The same general methods can be used for the introduction
of the desired groups at an intermediate stage in the stepwise

15 formation of the required compound, and it will be appreciated that
these general methods can be combined in different 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

N used do not affect groups in the molecule which are desired in the

20 final product.

The starting materials of formula (II) wherein Y represents the
group =CH, may be prepared from compounds of formula (I1) where Y
represents the group CH,NRR6R7X"by reaction with a base in a suitable
solvent. Examples of bases include alkali metal hydroxides, e.qg.

25 potassium hydroxide or alkali metal carbonates or hydrogen carbonates

e.g. sodium hydrogen carbonate.



ertiary amne by reaction with an al kyl ati ng agent such as nethyl i odide
40f di methyl sul phate, if preferred in a suitable solvent, e.g.

—di met hyl f ormani de. The tertiary amine nmay be prepared by reaction of 5 a

t etrahydrocarbazol one of general formula (V): O [err] [err]"[ 10 with '~
f or mal dehyde and t he correspondi mgl®ectondary amine, if desired in a

sui tabl e sgl vent, such as gn al cohal , eiqi anol . Conpgunds of general

formul a (\AhenBYSERENBFEFILES ™oy be Xormee, B‘gt PR ERReMOAddescri bed by H.
ot ar t (G CHARYe PP, By cagtLon, L PR i, Py by nqnoet WREEF EFRL [or 1] wher e
corr o388 3 RyREBRy AR tiass PP et TH e, P PAB R0 89y [err)
e oy e A 0,50 R, Bl 2o

Pr el AR ¥rahlafocitbh&lohe SoF YERLra1 Fhmitiad (v Y cONOI €. . ethanol, and
preferably i e presence of a

* =0

.//_'\.__‘/ \
Lo ) .- |
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1
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with formaldehyde and the corresponding secondary amine, if desired in
a suitable solvent such as an alcohal, e.g. ethanol.
Compounds of general formula (V) may be prepared for example, by
15 the method described by H. Iida et al., in J.0rg.Chem. _(1980) Vol 45,
No.1l5, pages 2938-2942.
The starting materials of general formula (1I) where Y represents

-CHZZ where Z is a halogen atom or an acyloxy group may be prepared

from the corresponding hydroxymethyl derivative of general formula
20 (VI):
| CH,0H
L J L ]
AN . /N/T? o
* o ® (vi)
N I
® L J [ J [ J
NN\
25 * B

1

Az



base. 5 . Thus, the compounds where Z is a hal ogen atom may be obt ai ne
by reacting a conpound of formula (V1) with a hal ogenating agent such as
phosphorus trihalide, e.g. phosphorus trichloride. The conpounds where
aqT%cyloxy group may be prepared by reactisfigoa-conpound of formula (V)
Wi an appropriate acylating 10 agent such as an anhydride or a sul phonyl
hal i de such as whilchhfaly be cdbtalhétt by Cesgetiingl thef tdtraRydcatigzodbmy &f Ygeneral

represents -CH2Z where Z is a hal ogen atom may al so be prepared by reacting
a conpound of ffumula (V)| yithhEéomaYdelppies serdferatily dgnoupuitatle séelvent haich
appropriate hydrogen 15 halide, e.g. hydrogen chloride, conveniently in a
sui t abl e sol verds soclcabobn eegheatharoly. aod girleférabiliiein tBenpesadee of gener al
formula (1V) may be prepared by reacting a conpound of formula (M1): A 20
20 [err] [err]base. (M1) [err] [N - 21 - (wherein R1
and A are as defined previously and [err]_is a readily displaceable atom or
group such as5a hal Hyten Bheyepmpounds\wherg §risup heloger afemupey| be rqbtgined by
previously defined 5 for [err)with an iniPa%ole of formula (111) according
to the reacting a compound of formula (VI) with a halogenating agent such as
a phosphorus trihalide, e.g. phosphorus trichloride.
The compounds where Z is an acyloxy group may be prepared by
reacting a compound of formula (VI) with an appropriate acylating
v 10 ageht such 8s an anhydride or a sulphonyl halide such as sulphonyl
chloride.
Compounds of formula (II) where Y represents -CH,Z where Z is a
halogen atom may also be prepared by reacting a compound of formula
(I1) where Y represents the group =CH, with the appropriate hydrogen
15 halide, -e.g. hydrogen chloride, conveniently in a suitable solvent
such as an ether, e.g. diethyl ether.
Compounds of general formula (IV) may be prepared by reabting a
compound of formula (VII):
A
l
* ®
4\ /\N/
L 4

20 CH,z1

I

(VII)

'\\./'\ /N7

1

—Z



pared by reduci ng conpounds of formula (It) using for exanple lithium .

m ni um hydri de or sodi um borohydride. 10 Conpoupds of formula - .
(VI1) wherein A represents a hydrogen atom may al so be prepared by o
reacting a conmpound of formula (VII) wherein A represents a hydroxyl group
with a tosyl halide (e.g. tosyl=al oride) and then reducing the resulting
tosylate with I'ithium al um ni um hydri de. -22- The foll ow ng exanpl es
illustrate the invention. Tenperatures are in [err]. Were indicated,
solutions were dried over [err] and solids were dried in vacuo over P205 at
500 overni ght. Chromat ography was carried out using the technique described

by WC. Still yet al (AJ . Chem , 5 1978, 43, 2923- 2925%1 on ki esel gel
93gyhep:ﬁ|:_r.mm}| and are as defined previously and is a

 deadity A heerble atbnerobRoRRy aRER AR HaloIen GREGRy SR o 4k

C oReY) 2y PG 0o, Hna Lok B ﬁﬁﬁ%@f‘fﬁe&ﬁﬁ’aﬂ%@%@ LT B

5(0§%ﬁ‘g&1-3et$’éﬁ§dr Ll{]k}#g ?g?ﬁ%% of 5+ 1k 28 cooﬁdoilréq 350 &P Ranani ni um
L OBefBol MRS OLa) desoribed heradmy o o

Compounds of formula (VII) may be prepared by . reduc:.ng

@hod of process (A) described herein. Corrpounds' of formula (VII) may be
u

compounds of formula (II) using for example lithium aluminium
hydride or sodium borochydride. |

10 Compounds of formula (VII) where.’!.n A -iepr_esents a
hydrogen atom may also be prep_ared bjr reacting a cémpound- of
formula (VII) wherein A represents a hydroxyl group with a
tosyl halide (e.g. tosyl chloride) .and then reducing the
resulting tosylate with lithium aluminium hydride.



- 4 car-bazol - 4-one (3.80g) in iodonmethane (100m) was stirred at 20 refl
for 57h. The resulting suspension - was concentrated in vacuo to give the
t|tIe met hanam nium i odide as a solid (5-723)- mp. 192-195. PREPARATI ON
1,2, 3, 9- Tet r ahydr 0- 9- met hyl - 3- net hyl ene- 4H- car bazol - 4- one A sol ution of
product f roﬁhpr@déptamgoﬁxaznp(lss Oghtuptrakat tre (pveatioges Teprenadyreq ape 2ig
sodlun1carbonatE and warmed at 350 for 45mn. The resulting slurry
was cool ed to [ERR] '@ﬁﬁe t’ﬁ'@lgﬁﬂeidd selytieng é’?%ﬁj ‘Bﬁ?d aQY&E His Shi 3B ldds awgre
dried to give the title conmpound (2. 82 g P - 23- PREPARATI ON 4
2,3, 4, 9- Tet r ahy dF e iRgyaguo. %"e[r(ﬁz%ta yi2] P#’?‘Fﬂlaa'iol PP”V’P‘*}HB’EWP’] "‘?ﬁ-kcarl‘led
carbazole mal eat e SOdIUﬁ]bO dr|de d er
stirred 5 sol ut P8h BREEE, ‘6 ¢fuq | S%f%ﬁpﬁ"é%? d%ér‘rg SRl i‘h Q? 5'?"
met hanol (3n1) chlor r e s conti nued for 48h
(further sodi umﬁbgsr olg;ﬂrﬁgg ggzéghg%n k%sel gggiﬁ?'ter 17.75h and 42h), and
then the suspension was partitioned betmeen 2N hydrochloric acid (15m) and
chloroform (3xlI Or). The aqueous |ayer was basified with 10 solid sodi um
carbonate, extr ppg@gapmap chl orof-orm (3xI1Onl), and the conbined extracts
washed with water—(zZxrom) and brine (10OM), dried and concentrated in
vacgo Co:c u:jm ﬁbrpmabogéﬁah dlca‘-ntn-rtsﬁ h-dsaamirﬁézmzo%w-lmegwamnﬂm
m xture o i chf™oT :
af forded a soli qoamOrrg) Thi s rrat eri aI

10 A solution of 3-[(dimethylamino)methyl]-l,2,3,9-tetrahydro—4§¢

~ |
: carbazol-4-one (0.53g) in iodomethane (15ml) was heated under reflux

for 5h and evaporated to dryness, niving the title compound as a white

solid (8.84g) m.p. 202-205°,

15 PREPAPATICM 2

213,4,9-Tetrahydro¥N1N,N,9-tetramethyl—d-oxo-iH—carbazole-3-

methanaminium iodide

A suspension of 3-!(dimethylamino)methyl]-1,2,3,9-tetrahydro-9-methyl
-4H-carbazol-4-one (3.80g) in iodomethane (100ml) was stirred at
~ 20 reflux for 57h. The resulting suspension was concentrated in vacuo to

give the title methanaminium iodide as a solid (5.72g) m.p.

1920-19590,

PREPAPATION 3

25 1,2,3,9-Tetrahydro-9-methyl-3-methylene-4H-carbazol-4-one

A solution of the product from Preparation 2 (5.0g) in water (20ml)
was treated with 2N sodium carbonate (6.55ml) and warméd at 359 for
45min. The resuitinq slurry was cooled to 00 and the solid was

filtered off, washed with water and dried to give the title compound

(2.8g) m.p. 127-99,



was di ssolved in refluxing absolute ethanol (3m) and a sol ution of

f.eic acid (80ng) in refluxing absolute ethanol (ImM) was added. The hot
solution was filtered, stirred, and diluted with dry ether (40m) to glve
the title conpound (240ng) m p. [ERF -20 PREPARATI ON 5
2,3,4,9-Tetrahydro-9-net hyl -3-[(2-nethyl -1 Him dazol -1-yl)methyl] -1 H
car bazBREPARATIOM& product from Exanple 7 (30.0g) was added, under nitrogen,
to a 25 stlrred suspen5|on of I|th|un1alun1n|un1hydr|de (7.7509) in dry

659 aRINg e 14312 arodniterl Jmethyld-ibr | h and

then cooled in ice. The suspen5| on was cautiously diluted with - 24-
aqueouganbezelmmalegter an (15@6FQO 100m ) and water (1QOM), concentrated

i n vacuo and t he re5|ag G§O|Id extracted with. dichloromet hane (2x500m ).
The ore@diuE kenohydride ot fdfed stdeR rvéeae%ﬁa it ireed dual solid

Go;” RErebE I T OB gF o0 SRR MBI SR I RPRe b ane. et hanol . and
(13. agheereh 1%‘@?@&&5&"3&?@% S8 n S ARa oto SR RRRR TR 850 10' 1) R
odop! AT gopHn RBRpHHHigf CBOREEYsR Tad) arseF 178t an e

(3t o, oL e lpeapich, i f?ﬁ@*ﬁ%g“ﬁe%fﬁ“@ %ﬁé@&‘ﬁé PF 3

(CHMar ofgl1h Cdnd chloroform (3x10ml). The aqueous layer was basified with

10 solid sodium carbonate, extracted with chloroform (3x10ml), and tﬁé
combined extracts washed with water.(leﬂmL) and brine (10ml), dried
and concentraied in vacuo. Column chromatography of the residual foam
(557mg) eluting with a mixture of dichloromefhane, ethanol and 0.88
aqueous ammonia (300:1N:1) afforded a solid (200mg). This material

15 was dissolved in refluxing absolutg ethanol (3ml) and a soiqtion of
maleic acid (80mg) iﬁ refluxing ébsolute ethanol (lﬁi) wés added. The

hot solution was filtered, stirred, and diluted with dry ether (40ml)

to give the title compound (240mg) m.p. 138.50-1400

20

PREPARATION 5

2,3,4,9-Tetrahydro-9-methyl-3~[ (2-methyl-1H-imidazol-1-yl)methyl ]~1H~

carbazol~4-0l

The product from Example 7 (30.0g) was added, under nitrogen, to a
25 stirred suspension of lithium aluminium hydride (7.75g) in dry
tetrahydrofuran (750ml). The mixture was stirred under reflux for lh

and then cooled in ice. The suspension was cautiously diluted with



15-Exanple la 1,2, 3, 9-Tetrahydro-9-net hyl - 3-]

(2-nmethyl -1 Himdazol -1-yl)nmethyl]-4H "carbazol - 4- one hydrochl oride A

sol ution of the product of Preparation Z_Q%MOg) and 2-net hyli m dazol e
(5199) in dry dinethylformam de (30m) was stirred, 20 under nitrogen, at
9507 or 16. 75h afidlebdisteBbdHYWBErJranCOGY- HIHLE 16Gh1 )] ahdBlat&F YQDARL Y ,S€D Was
filtered off, washed with ice-cold, dry dfnethylformam de (3x2m) and dry
et her (2x10nl) avecéhtarated iigdvadite and thbt el dael isd1{d.€x@gactsaswitnspended in
a nmxture of absolute ethanol (30nD) and ethanolic hydrogen chloride (Im),
and warmed gent |dichbordmethane252x500hh) N &he alrganin extddots wexre torddeatedted in
whilst warm The filtrate was then diluted with dry ether to deposit a
solid (0.6g) whivaeugeendr bee yesiddalsewl idr 616 4g3 qhurti€iedt short opatihv eo tume .

title conpound as a solid (0.27g) mp. 186-[err]. 5 si s Found:

C, 61.9; H, 6. 4; N5 Idhrgmafjogrephy oqusildse CKdessldele60s; Netck [7947;T1380¢ blelutgchyith
conpounds were prepared by a simlar procedure as detdiled in Table I:- 10
- 26 - [err] a mixture of dichloromethane, ethanol and 0.88 aqueous ammonia

(150:10:1) to give the title compound as a foam (13.4g).

T.l.c. Silica, dichloromethane/ethanol/0.88 ammonia (150:10:1) Rf 0.34
and 0.36 (two pairs of diastereoisomers), detection u.v. and

10 iodoplatinic acid.

(~)
' N.m.r. 8[CDC1; + CD30D (1 drop)] 1.6-2.3 and 2.6-3.0(5H,m), 2.32 and
2.40 (3H, s+s, Me in two different isomers), 3.32 (3H,s,NMe), 3.65
~8.3(2H,m,CICH,), 4.75-4.85(11,m,CH-OH),6.8-7.8 (CH,m,aromatic).
15 Example la

1,2,3,9-Tetrahydro-9-methyl-3~[ (2-methyl-1H-imidazol-1-yl )methyl }~-4H-
carbazoi—a—one hydrocbloride
A solution of the product of Preparation 2 (2.0g) an&

P 2-methylimidazole (5.0g) in dry dimethylformamide (30ml) was stirred,

20 under nitrogen, at 950 for 16.75h and then allowed to cool. The solid
that crystallised was filtered off, washed with ice-cold, dry
dimethylformamide (3x2ml) and dry ether (2x10ml) and then dried. The
resulting solid (0.60g) was suspended in a mixture of absolute ethanol
(30m1) and ethanolic hydrogen' chloride (lml), and warmed gently to

25



10

-wf[err] [err] [err] [err] [err] [err]

[err] [err] [err] [err] [ERR] [ERR] [ERR] [ERR] [err] [err] [err]
[err] [err] [err] [err] [err] [err] [err].[err] [err] O
-25 - [err]

obtain & solution, which was filtered whilst warm. The filtrate was
then diluted with dry ether to deposit a solid (0.6g) which was

recrystallised from absolute ethanol to give the title compound as a

solid (0.27g) m.p. 186-1877.

Analysis Found: ~ C,61.9;H,6.43N,11.8.
C,gHyoN30-HCL.H,0 requires C,62.3;H,6.13N,12.1%.

The following compounds were prepared by a similar procedure as

detailed in Table I:-
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[efr]-l [err] H3 4.47(dd) e

e

5,6,7,8 and [err]
2.8.05 2.91-3.25 1.75-2.3 and 9. 20s 7.55s [err-DVBO -
64(dd) 4.02(dd) If ©CDCl3  7.15-8.05 2.6-3.05 1.75-2.1 and
'8.17s 6.93s + DVBO 7 - 4.63(dd) i it
alis ' 4.42(dd) . 7.61d Ig 7.2-8.05
and and d6- DVBO 2.9-3.3 . 1.6-2.2
4. 73(MBLE 1 contd. 7.70d - 28 - EXAWPLE 2

1,2,3, .ﬂ?irahydro 9-nmet hyl -3-[ (2-net hyl -1 Hi m dazol - 1-yl ) net hyl | - 4H
car baz one nul eate 1, 2,
3, 9- Tet rahydr o- 9- net hyl -

3 [(2 met hyl i m dazol - 1-yl ) net hyl -4H 5 :
b 3 Rd t ted with
ol o1 cCagRURE 16 AL MRS BHARSEACE: 'R \ing“LURARRer T B ctalline
iglz' g O@SE%Q%@%Q by mr@rmﬂ bfrdaYBor'dpfy  {D.Fe FbiBR9Ud ofg00MD) M p.

1,2, 3, hehl, r BIREQr §7 31651} |e'Ih9ﬁ?0l~iﬁh Wi8R1dPoe tHHregaEHamag) - 4- one A sol ution
of thé‘ﬁTﬁduct oF‘Preparatlo (0.84g) and imdazole (0.90g) in

di meg hylgBoamwanide( 30030091 MasSTHE &oelbwihg 100 . hOF. @hta Gael sitaidédadded to

wat er (200m ) and extracted six tinmes with ethyl acetate.
. 2
| 5 0 ?
‘e 3 leg 2t
Y AN \ AWA v,
Pt I,,,
/ \\./ \N/ \./ 54
10 8 g1 1
d = doublet
dd = doublet of doublets
s = singlet
'H NMR SPECTRA (obtained at 250 MHz)
Selected Proton Chemical Shifts (6 ppm) and:multiplicities
Solvent '
Carbazolone Protons Imidazolyl|Imidazole Protons .
Methylene A
Aromatic | Aliphatic Protons H-2' |H-4' and/or
H-5,6,7,8 | CHy~1 and CH2-2 H-51
H-3
4.47(dd) -
le 7 -2"8 -05 2 -91-3 -25 l -75-2 03 al‘\d 9 0208 7 0558
dg-DMSO - 4.64(dd)
. 4.02(dd). o S
1f |CDCl, 7.15-8.05{2.6-3.05 1.75-2.1 | and 8.17s 6.93s
+ DMSO } 4.63(dd)
inter alia 4.42(dd) 7.61d
1g 7.2-8.05 ' and - and
dg-DMSO 2.,9-3.3 1.6-2.2 4.73(dd) 7.70d -




The=conbi,ned extract was washed, dried and evaporated to give a solid which" .*-
was purified on a silica colum (Merck 7734) eluting with ethyl

acet at e/ net hanol (4:1). Recrystallisaiicglﬁy@ce fromethyl acetate/

met hanol gave the title conpound (0.095g) "as a crystalline solid mp. 20
220=Terr]. T.l| ggauiel bca, dichl or onet hane/ et hanol / 0. 88 anmoni a (100:8:1) Rf
0.33, detectiomU.V.—and iodoplatinic acid. The foll ow ng conpounds were

prepared by a a%gi,ar-Twﬁﬁ%%e-@&ﬂﬁﬁi[I(edméﬁhgani-amidjaz&aiiz1f)faé$¥1'rjomwas
carried out as~described 1n anpl e 2. -Z29- J[err err] [

[err] [err] [ecatbdzeltd-dnermdlebesr] [err] [err]

[err] [err] [err] Jerr

1,2,3,9-Tetrahydro-9-methyl-3-[ (2-methylimidazol-1-yl)methyl-4H-

5 carbazol-4-one (300mg) was suspended in hot ethanol (5ml) and treated
with maleic acid (11émg). The solution was cooled and the white
crystalline solid was filtered off and dried to give the title

compound (300mg) m.p. 132.39,

10

Example 3a .
1,2,3,9-Tetrahydro-3-(1H-imidazol~1-ylmethyl )~4H-carbazol-4-one

A solution of the product of Preparation 1 (0.84g) and imidazole

(0.90g) in dimethylformamide (25ml) was heated at 1059 for 6h, cooled,
15 added to water (200ml) anﬁ extracted six times with ethyl acetate.

The combined extract was washed, dried and evaporated to give a solid:

which was purified on a silica column (Merck 7734) eluting with ethyl

acetate/methanol (4:1). Recrystallisation twice from ethyl acetate/

" methanol gave the title compound (0.095g) as a crystalline solid m.p.

20 220-2220.
T.l.c. Silicé, dichloromethane/ethanﬁl/ﬂ.88 ammonia (100:8:1) Rf 0.33,
detection u.v. and iodoplatinic acid. |
.The following compounds were prepared by a similar procedure as
detailed in Table II.  Salt formation wes carried out as described in

25 Example 2.
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- A soOlution of 1,2,3,9-tetrahydro-3-[(2-nethyl-I|Himdazol-I-yl) £
met hyl ] - 4H- car bazol -4-one (1.0g) in dry dinmethylformanide (1 Orl) was add N
dropwi se under nitrogen to a stirred, ic_e3Po_QI ed suspension of 20 sodiu
hydri.de (80%in oil; n.l1g) in dry dinmethylformam de (5m ). After 0.5h

LTSty sl PNl (13 1Fls 5P Bffggand 1 S0l ut o stiTred at oo
i ce-cold dr ' ] A : .and ' t
give the ti %/I g“@ﬁ%ﬁh%’@%@éﬁ?@o%%@ %%_oﬁ%gﬂ 52%;?%??? )w(l ggc’)'é.#ebl"sllqeec?

Silica, chlorebofsd FebfARObeloR3: 7) Rf 0.27 detection u.v. and iodoplatinic
acid, identical to the product from Exanple |la. The foll owm ng conpounds
were prepared by a simlar procedure using the appropriate al kylating agent
as detailed in Table I11. - 31 - [er?] [errR?[err] [err] [err] [err]
[err] [err] gerr] [err] [err] [e;r] f o lig2i

4\ /NN /N

6o o___.l ° N- N3t

AR P

N/N/NY/ 5( \

e N o R R3

8 ',kl 1

The symbols in Tabie II have the following meanings

~ 10 d = doublet, dd = doublet of doublets, s = singlet
Yy represents the qroup e
7 e
Example 4
15 1,2,3,9-Tetrabydro-9-methxl-3-[(2-méthy1-;ﬂfimidazol-l-yl)methyl]_

4}l-carbazol-4-one .

A solution of 1,2,3,9-tetrahydro-3-[(2-methyl-1H-imidazol-1-yl)

methyll-4H-carbezol-4-one (1.0g) in dry dimethylformamide (10ml) was
: added dropwise under nitrogen to a stirred; ice-cooled suspension of
s

20 sodium hydride (80% in oil; N.11g) in dry dimethylformamide (5ml).
After 0.5h dimethylsulphate (N.34ml) was added, énd the solution
stirred at room temperature for 4h. The resultant solid was filtered
of f, washed with ice-cold dry dimethylformamide (2x5ml) and dry ether

(3x15ml) and dried to give the title compound as a solid (0.25g) m.p.

2t 22342249 (dee).
T.l.c. Siiica, chloroform/methanol (93:7) Rf 0.27 detection u.v. and
iodoplatinic acid, identical to the product from Example la.
The folloﬁing compounds were prepared by a similar procedure using the

appropriate alkylating agent as detailed in Table III.
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[err] [err]
data .

[err]

contd.” NOTE 1 The following "Hn.mr.
5

[err]
[err]
[err] -d3E doubl et dd = doubl et of doublets

[err] [err] [err]

[err] [err] [err]
o] -32 - TABLE |11
R2 5
[err] [err]

Wwas obtained. 0

[err]
[err]

err]
er |
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s =.singlet 10 'H NVR SPECTRA (obtai ned at 250 MHz) Sel ected Proton oo
Chem cal Shifts (8 ppm) and nul tiplicities Solvent Carbazol one Protons (?Eg;* ’

I'mi dazol yl | mi dazol e Protons Methylene Aromatic Al i phatic

Prot.ons . H2 H4 and/or H5,6,7,8_ 3£qgr]-l and [err]-2

H5" [err] 6.29(dd) 7.55d 4g 7.15-8.1 2.9-3.2
1.9-2.2 and and [err]-DvbO

6. 68(dd) TABLE III7cgatds. 26( dd) 7.42d 4h

7.2-8.1 2.9-3N§TE 1 1.8-2.2 and _ and [err]-DVsO
6. 65(dd) 7.57d -33- Exanple 5

9- Cycl opent yl - 1,r %’o?l&ﬁtnr awq{.ﬂiz?’.' %ﬁgga' rw;ghggt-alihta_m dazol -1- yl).nethyl]-4H
car bazol - 4-one nal eate Jol'Ut 10N 0 '
1,2,3,9-tetrahydro-3-[(2-nmethyl -1 Himdazol-1-yl) 5 nmethyl]-4H
carbazol -4-one (1.20g) in dry dinethylformmde ( ) was added to a
stirred, ice-cooled, suspension of sodium ydride%?%O@bin oil; 0.14g) in
dry dinmethyl formam de (2m ) ‘under nktrogeg,\gng sté?'ri ng continued for

d

0. 25h. Bronnc%clopentane (0.51n1)ﬁf%é addéd® dn ﬁﬁ@\gtirred sol ution heated
at 1000 for 18.5h. The solution was | | | -
% . . ., 5'0=0"“
N/\N/N\N/ { \
. N . R R3
8 ’!{1 1
d = doublet _
N~ dd = doublet of doublets
s = singlet
10
'H NMR SPECTRA (obtained at 250 MHz)
Selected Proton Chemical Shifts (8 ppm) and multiplicities
Solvent
Carbazolone Protbns JImidazolyl]Imidazole Protons
- Methylene
Aromatic Aliphatic Protons H2' {H=4' and/or
H-5,6,7,8 | CHo-1 and CHy-2 H-5"
H-3
6.29(dd) 7.55d
: 4g 7.15-8.1 12.9-3.2 1.9-2.,2 and - and
N dg~DMSO 6.68(dd) 7.65d
6.26(dd) 7.42d
| 4h 7'2-8 -1 2-9-3 03 108-2 02 and - and
dg-DHSO 6.65(dd) : 7.57d




allowed to cool and then partitioned between water (1 OOr) and ethyl

etate (3x70m ). The conbi ned organic extracts were washed with 2N sodi um
Carbonate (2x50m ), water (2x50rd }33apd brine (50m ), dried, evaporated to
dryness and purified by chromatography eluting with a m xture of )
di chlgromit hine et hanol, 0.88 ammonia (150:10:1) to give 15 an oil

(n. 27 his oil vvas di ssol ved in refluxing absolute ethanol (7m) and
a sol gt ' o1 91 et hanol (0.5n) was
added—Hr€ ed with dry ether

n y 2o _ oS
(20n1 _ I washed W|th dry ether (7x25m), and
> J&g i?%ﬁ a3éﬁi g WL §eshl ngs left to stand. The solid that
Cryst 'gaﬁgq d.§ Iraemtf@ 99&%&9%#@3- 424“%£ﬁ,ck_qhi1mm§9ﬁq afh dry ether

(3x5 an fodive the'title salt as a—white crys line solid

(0 5q5§\93h 1L RH- chilbalszo]loﬁ—ﬁl&akl/&@) 1n dr dfn%‘ilﬂ?'lf‘ormamde (9m1@ Qas95; H 6. 4;
g erT]requires C, 65.8; é Exanpl e 6

1 2 3a8dé|&3ttba£'}§ifi?re°d [ 168-dm11b¢YJ shl;bérmldaz&i s&dmn) Rparivde] (80% 2n

pr openyl) 4H car bazol - 4-one nal eate A sol ution of
1, 2, 391§ et.nady dnods [diRe sl hytmdmilde N2 X Alndet- nftrogén,ahby! | - 41-

car bazol -4-one (1.0g9) in dry dinethylformam-de (6m) was added to a
stirr etlirning- codlieded fepehShn droaochalopénytdine d€0 52020 iwasoadded0. 12g) in dry
di net hyl formam de (2m ). After 0.25h allyl bromi de was added, the solution
st r r edd dthe0gt Fryed (salBljommeabed a8t %enper dBubk. f Ghe 2@Hubidromes
partitioning between water (75m ) and 10 ethyl acetate (3x50m ). The
colbi nétowedgbmiasodxandaghen wertitieord between water (100ml) and ethyl
acetate (3x70ml). The combined organic extracts were washed with 2N
sodium carbonate (2x50ml), water (2x50ml) and brine (50ml), dried,
evaporated to dryness and purified by chromatography eluting with a
mixture of dichloromethane, ethanol, 0.88 ammonia (150:10:1) to give
15 an oil (N.27g). This o0il was dissolved in refluxing absolute
ethanol (7ml) and a solution of maleic acid (0.10g) in refluxing
absolute ethanol (0.5ml) was added. The hot solution was filtered,
stirred and diluted with dry ether (20ml). The resultant yellow gum
was washed with dry ether (7x25ml), and the combined mother-liquors
20 and washings left to stand. The solid that crystallised from the
solution was filtered off, washed with dry ether (3x5ml) and dried to
give the title salt as a white crystalline solid (0.N058g), m.p.
104.59-1069
Analysis Found: C,65.95;H,6.43N,B.6.

25 C,,H, N50.C o H 0, 0. 6H,0 requires C,65.8;H,6.4;N,8.9%.



with water (2x50m ), brine (50m ), dried, and concentrated in vacuo and -
purified by chromatography eluting with a m xture of dichl oronethane,

et hanol , and 0. 88 agueous anmmoni a (200:10:1) to afford a solid (0.439).

Thi s; solid was dissolved in refluxing 15- mpsol ute ethanol (2m) and a
solution of maleic acid (0.18g) in refluxing absolute ethanol (lIm) was
added. The hot ?'@@Eﬁé gn was filtered, diluted with dry ether (4nl) and the
crystallised sof filtered off, washed with dry ether (3x5m ) and

dried te give tjh id| 1 _ they_ S04 0 .0_150. 50 -
1510 20 Anal ysilg’g’s’g'Tet PAIA (25 thOLI- SRidedol I-43 e thifh B0t 3!

C 66.2;H5.8;N, o'%o 1) EX@i8abBa 01 -4-0ne maleate
1,2, 3,9-Tetrah - 9- =3 = = i m dazol -1-yl)methyl]-4H 25

- car bazol - 4- one BoEgtlidhi 6M 19%,3,9-tetrahydro-3-[ (2-methyl-1H-imidazol -1-
3-[ (di net hyl am no) net hyl ] -1, 2, 3, 9-t et r ahydr o- 9- net hyl -~4H-car bazol - 4- one
hydrochl ori de (y1)mdebhyld-at eartakéidg-onas( 1.0gntied did tdimethALrByhdnTue azami e
(1.49) and then heated under reflux for 20h.. -35- The cool ed m xture was
filtered and t hasrafieduto washixted t ivenadaled( Sxdpensiort of géadiumrhydieigs (80%t
(1.7g) mp. 221-[err]. This material was recrystallised frommethanol to
give the title inoabgufdlygl. dg)dm dimetBylfarmahide danl).cahfter 0.25hcallyilt h
product from Exanple 5 4. Exanple 8
1, 2, 3, 9- Tet r ahyzpdide wes added, [the- sadujon |stirradiak A (Foy|0.28hhyerd- atroom
car bazol - 4-one - o
temperature for 20h before partitioning between water (75ml) and

~ 10 ethyl acetate (3x50ml). The combined organic extractsjwere washed
with water (2x50ml), brine (50ml), dried, and concentrated in vacuo
and purified by chromatography eluting with a mixture of
dichloromethane, ethanol, and 0.88 aqueous ammonia (200:10:1) to
afford a solid (0.43g). This solid was dissolved in refluxing

15 absolute ethanol (2ml) and a solution of maleic acid (0.18g) in
refluxing absolut; ethanol (1ml) was added. The hot solution was
filtered, diluted with dry ether (4ml) and the crystallised solid
was filtered off, washed with dry ether (3x5ml) and dried to give

QVA the title compound as a white solid (0.48g), m.p. 150.5% - 1519

20 Analysis Found: C,66.3;H,5.75;N,9.6.

CpgHy N30 -CuH,0, requires C,66.2;H,5.8;N,9.65%.

Example 7
1,2,3,9-Tetrahydro-9-methyl-3-{ (2-methyl-1H-imidazol-1-yl )methyl]-4H

25 ' _carbazol-4-one

A solution of 3—[(dimethylamino)methyl]-l,2,3,9-tetrahydro—9-methy1;
4H-carbazol-4- one hydrochloride (1.7g) in water (17ml) was treated

with 2-methylimidezole (1.4q) and then heated under reflux for 20h.



0 A suspension of the product from Preparation 3 (0.5g) and
nmet hyl i m dazole (0.4g) in water (5m ) was"heated under reflux for 20h.

The cool ed reaction nixture was filtered and the residue washed with water
(3x| Orn), dried and recrystallizgg from nethanol (18m) to g| ve the titl &/
conmpound (0.3g) mp. 232-[err] (dec), 15 identical by t.l.c. with the
pr oduthe fcoBred-xARBIR das BV Gnd the residue washed with water
1, 2, 3,9-Tetrahydro-9-(1-net hyl et hyl )-3-[(2-nmet hyl -1 Hi m dazol -1 -yl)
met hyt Ix14hiL T b gz @ cHud Hroveeto ¢l vy) sep 2@23028 100y dhigde (80% di spersion
in oil 0.208g) was added to a stirred solution of
1, 2, 3pékelrehl ahysdt-@er?ys[:éﬂmﬂhmw retihanghzirl givey Itheetitle] compousdir bazol - 4- one
(1. 93g) at [err] in DW (35m) and the resultant suspension stirred at
[ er r] (¥.awg) Om35h 23 B-2Be8pmieopired 6. 2ant) winh pivechdttes Bxspiéirring
continued at roomtenperature overnight, followed 25 by 4h at [err]. The
redctéon mxture was partitioned between sodi um carbonate (2N, 200m ) and
et hyl acetate (2xI50m ). The conbi ned organic extracts were washed with

wat er (3x75m ), dried, and evaporated in vacuo. and - 36 - the product
purified by chr omat ography el uting w th dichloronet hane: et hanol : ammoni a
(100:Example B gi ve an oil. This oil was dissolved in ethanol (3m),

acidifie h- ethnreal chloride and diluted with dqry ether to
deposl:._z.g.h. gtrphydr ﬁ%‘)’ésgj? 2-mg ALK ~hylmathyl o8l (orry .

Anal ysi J d C, 65 3;H6.6;NI11.1% [err] requires

C, 65. Eﬂﬂiﬂéﬂ 49988 4504 ' | U

10 A suspension of the product from Preparation 3 (0.5g) and
2-methylimidazole (0.4g) in water (S5ml) was heated under reflux for
20h. The cooled reaction mixture was filtered and the residue
washed with water (3x10ml), dried and recrystallized from methanol

(18ml) to give the title compound (0.3g) m.p. 232-2349 (dec),

15 identical- by t.l.c. with the product from Example 4.

Example 9
1,2,3,9-Tetrahydro~9~(1-methylethyl )-3-[(2-methyl-1H-imidazol-1-y1)

methyl]-4H-carbazol-4-one hydrochloride

20 Sodium hydride (80% dispersion in oil 0.208g) was added to a stirred
solution of 1,2,3,9-tetrahydro-3-{(2-methyl-1H-imidazol-1-yl)methyl]-
4§;carbazol-k-one (1.93g) at NOC in DMF (35ml) and the resultant
suspension stirred at UOC for 0.25h. 2-Bromopropane (0.78ml) was then
added and stirring continued at room temperature overnight, followed

25 by 4h at 400cC.

The reaction mixture was partitioned between sodium carbonate (2Ng
200ml) and ethyl acetate (2x150ml). The combined organic extracts

were washed with water (3x75ml), dried, and evaporated in vacuo and



10 - Exanpl e 10 : L

1,2,3,9-Tetrahydro-9-net hyl - 3- (( 2+ net hyl - 1Hi mi dazol - 1-yl ) et hyl | - 4H

car bazol - 4- one hydrochl oride di hydrate @
2, 3, 9-Tetrahydro-9-net hyl -3-[ (2-net hyl -1 Hi mi dazol -| -yl ) nmet hyl ] - 4H

caﬁazol -4-one (18.3g) in a hot mxture o136 Sopropanol (90m ) and 15 water

18. 3ni t ted with ted hyd hl ori¢c. acid (6.25m ). The hot
En' xt ure') vvawgsfi Irtﬁ‘gr&ﬂ)d\émﬁ p[”l(’:l'gp"f:'??%’;gf@"ﬂ? ‘{?Erggh*\n%[lh&r%gb?‘ (anol (gaom )e-ang

of ; (21,60 Oer%'talﬁE%?"? iree et Fypebae ?38@945&?02‘%#%&"? By ThitE o)
_ | 191728 _ (o

ol 0 (6g) m pred7AebibAl 4R Sinkfiol Gal)) s SEFRAAEL Bt oy el <11 1€

11,645 N 1L Sy berkl oh Ul i B9-cky EbrpSio Nepde %end¥ielo aplufP 4%

10.23% 25 C 1 O require

- 37 - Exanpbeyhite solid (0.13g) m.p. 230-2320. .
1,2,3,9-Tetrahydro-3-r(2-nmethyl -111-1 m dazol - 1-yl ) met hyl ] - 9- phenyl -411-

car bazol -4-one nal eate i) 3- :

r (D met hyl am no) net hyl ]-1, 2,3, 9-tetrahydro-9-phenyl -4H 5 carbazol - 4-one
hydrochl ori de Anabdilsi bsurelk 1, 2, 3, 9-t et raspds 4,985l 1% car bazol - 4- one
(3.90g) dinethylam ne hydrochloride (1.50g) and paraf ornmal dehyde (0.60g) in
gl aci al aceti c CaghghNgasHCILDLSHM aéquinkbuk,esndg,enpinadeasd.or 42h, all owed
to cool and concentrated in vacuo. The residual brown gum was '

kgj
10 Example 10

1,2,3,9-Tetrahydro-9-methyl-3-[ (2-methyl-1H~imidazol-1-yl )methyl J-4H-

carbazol-4-one Hydrochloride dihydrate

1,2,3,9-Tetrahydro-9-methy1—3—[(2-methy1-lﬂrimidézol-l-y1)methyl]-Qﬂf
carbazol-4-one (18.3g) in a hot mixture of isopropanol (90ml) and
15 water (18.3ml) was treated with concentrated hydrochloric acid
(6.25m1). The hot mixture was filtered and the filtrate diluted with
isopropanol (90ml) and stirred at room temperature for 17h, cooled to
20 and the solid filtered off (21.6g). A sample (6g) was
— recrystallized from a mixture of water (éml) and isopropanol (10ml) to

20 give the title compound as a white crystalline solid (6q)

m.p. 178.5-179.59.
Analysis Found: '€,59.45; H,6.45; N,11.5.
Water assay found: 10.23%.

25 C,gH,gN30.HC1.2H,0 requires 9.85%.



25h, and the resultant solid fistered of f; washed with dry ether (4x30n1) .
and dried to give the title conmpound (4.2g). A portion of this solid
(1. ng)Example ddrystal lised twice fromabsolute ethanol (10m) to give theu
ti tIe co ound as a fawn owder (O 399) 15 mp. [err] (dec). ii)

é Rhyds : 1 zobt 14ylynethptily9phenyl-4t-

9- phenyl 4K car bazol 4- one rral eate 2- I\/Et hyl - 1H-i m dazol e (1.49) was added,
under carbezedefi-onegmalegter red 20suspensi on of
3-[ (di et hyI am no) rret hyI] 1, 2 3, 9- tetrahydro 9- phenyl - 4H—carbazo|-4-one
hydr odhl oit/dRinethy Dt Tr bePnid) 9-te orfrphamt-4tkat ed at 900 for

@0 stirred with water (50m ), ethyl acetate (50m ) and brine (20m) for

FRLRZay g pL fllteredthrough hyfI0| the filtrate dried
(2. 04 ”Ceﬂir[l?ﬁedfw'li-‘%vf‘?’”getrz g o pbea Bl %r&%?&-%ﬁé%%iﬁ?é thanoi and
Chi s FOMGRFTeAME Ryfidtbids, tzﬂafﬁ Harlrea (78 R ethanol
é?;‘” BRRR"B5s %nﬁﬁ | S “9%9{’“ FRE1 BdeiS MR SR by 071 6° (1. 37
[err] Jar@ga»&eﬁ{ gl; éd&gcénd %Bﬁéé/r&'réﬁé:cg‘ig vacuo. _ The fes:l@a@bzﬁoﬁm Db was N 8. 7.

1, 213»,5%1if€édr abmdnetér Bbhy) - 3thy2-aeBtsed 1bdﬁﬁr>maﬁazs¥mé YohTtine ]

0.25h, and the resultant solid filtered off, washed with dry ether

(4x30ml) and dried to give the title compound (4.2g). A portion of
this solid (1.0g) was recrystallised twice_from absolute ethanol_‘

(10m1) to give the title compound as a fawn powder (0.39q)

15 m.p. 1939-1949 (dec).

i) 1,2,3 ,9-Tetrahydro-3-[ (2-methyl-1H~imidazol-1-yl)methyl]-

9-phenyl-4H-carbazol-4-one maleate

2-Methyl-lH-imidazole (1;49) was added, under nitroggn, to a stirred
20 suspension of 3-[(dimethylamino)methyl]-l,2,3,9-tetrahydro-9-phenyl- i_)
4H-carbazol-4~one hydrochloride (Z.Dg) in water (20ml). The mixture
was heated at 909 for 43h.and the solvent decanted from the féwn
solid. Chloro?gﬁzowas added to the solid, the suspension was filtered

through hyfl%1 the filtrate dried and concentrated in vacuo.

25Chromatography of the residual fawn foam (2.04g) eluting with a



- 4HF- car bazol - 4- one phosphate (1:1)

1,2,3,9-Tetrahydro-9-nethyl -3-[(2- nethyl-lkklnldazol 1-yl) et hyl]-4H "
car bazol - 4-one (0.61g) was dissolved in a hot mxture of phosphoric 15 %g@%
(:90% 0.13m ) and water (10OM), filtered_through Hyflo and allowed to
crystallize to give the title conpound (0.5g) mp. 2250 Analysis

E)(zund: C 55 1; 'ﬁliﬁtlﬁ"eNollOdi%ﬁlot[oﬁullar{eqqgmaﬂﬁl Car%‘s Ugﬂﬁ’aaugoﬂ LQMOLO{% 20
anple 13

1 2 3 9-Tetr ahxgﬁ@ l%- ﬁf?tME %C‘: EZWI{ﬁteh%aml l('l iE)daZA)lsolluyio}n”EF h:¥'l|1L foam in

-4H—carbazo| 4-one citrate

1, 2,3, 9- Tet r ahydpahdl- mmyua@ trr(eztéaeww. m]ﬂbiéna@'ﬁ?rodﬂ'.hg)’lﬂwnﬁﬁmu )
25

car bazol - 4- one (0.89g) was dissolved in a hot solution“of citric ac

(0.58g) in ethzpolowedOny Jdransthak! imd ) tdhdC ENS tralil gt Jdie t&ﬁﬁwattéalguth dry
crystalline solid was recrystalllzed by dissolving in acetone/water (2:1,
2m ) and dil it ieBigei(RRAM1Ot B &af fSEUTIEhe t 1 tJk Vébmpbend iskl & creaRdu1dd( .83y,
m p. 1620. - 39 - Exanple 14 _
1, 2, 3, 9- Tet r ahwep 0-185F 1659 (dam)l.- | H-i mi dazol - 1-yl ) met hyl ] - 4H car bazol - 4- one
hydr ochl ori de | odonmet hane (0.75m ) was added to a stirred sol ution of

3-f (di met hyl S5Aasmiysdpnfedumdt ] - 1, 2, 3, 9C1 68 568k yNYSeS4HN,BaPbazol - 4-one (2.9g) in
dry DMF (30m ) and the solution stirred at roomtenperature for 30 mn. A
sol ution of 2-BpghyN:a+,HyDglxeghrgs2§)68 485 DN 3(-351N,848%. added, and t he
solution stirred at [err] for 2 days, cooled and partitioned between sodi um
carbonate (2N, .150m ) and ethyl acetate (2xI OOm). The

~ 10 Example 12
1,2,3,9-Tetrahydro-9-methyl-3-[(2-methyl-1H-imidazol-1-yl )methyl]
-4H-carbazol-4-one phosphate (1:1)
1,2,3,9-Tetrahydro-9-methyl-3-{ (2-methyl-1H-imidazol-1-yl)methyl]-4H-
carbazol-4-one (0.61g) was dissolved in a hot mixture of phosphoric

15 acid (90%, 0.13ml) and water (10ml), filtered through Hyflo and
alloyed to crystallize to give the title compound (0.5g) m.p. 2250
Analysis Found: C,55.1;H,5.63N,10.55.
018H19N30.H3P0l+ requires C,55.23H,5.7;N,10.7%.

20 Example 13
1,2,3,9-Tetrahydro-9-methyl-3-[ (2-methyl-1H-imidazol-1-yl)methyl]

-4H-carbazol-4-one citrate (2:1)

1,2,3,9-Tetrahydro-9fmethyl-3-[(2-methyl-lﬂrimidaZOI-l-yl)methyl]-Qﬂf

carbazol-4-one (0.89g) was dissolved in a hot solution of citric acid
25 (0.58g) in ethanol (20m15 and allowed to crystallize. The resulting

crystalline solid was recrystallized by dissdlving in acetone/watef

(2:1, 2ml) and diluting with acetone (20ml) to give the title compound

(0.6g) m.p. 1620.



‘vacuo. The residue was purified by colum chromatography eluting with

‘chl or onet hane: et hanol : ammoni a (400:30:3) to give the free base as a solid
(1.29). A sanple (0.2g) was dissolved in absolute ethanol (5m ), acidifiedd/
wi th ethereal hydrogen chloride and diluted with dry 15ether (ca 200m) to
give an oil. On scratching, the oid’ Crystallised to give a solid (0.15g).
The salt was crystallised froma mxture of nmethanol and isopropyl acetate

to giv thist | € conpound (0.08g) mp. [err] Analysis Found:
C,65.6§ﬁ:¥2§%%2.0. [err] requires ¢,65.7;H 6.5 N, 12.1% N.mr. [err]

0. 94( 32t 3| ek danykirédL$AHoSErdg - 1h-Simfilid 201119y Pmbeh @M 4B 95-3. 2 (7TH M,
4. 32 - - 40 - Exanple

15 1, %a}bngp_aLaa@gﬂapgc’iﬂbgzdpr opyl -1 Hi m dazol - 1-yl ) net hyl ] - 4H car bazol -
4-one ] sorutiton of the product from Exanple 3g (0.03g) in
met hanidohd&Hing EYa@SmhYy diaegediieto ad stofFad esneiahusre 3anh(dimeehyplr e over 10%
pal | adi um oxi de on charcoal (50% aq. paste, 0.03g) for 4h (H2 uptake, 5m).
The 5 adnting dhethgd 141,121, 3§ Bt edfdhydandstdearbadol -atanec(2py)atieddnynDNFACUO to gi ve
an oil. Trituration with ether gave the title conpound as a white solid
(0. 03g)30ml p.and] the Jsoldbicfhebirmedest aloomatempdenttureaFobys0t min.c. Aand n.mr. to
t he product from

solution of 2-propyl-lH-imidazole (2g) in DMF (5ml) was added, and the

@ conbi ned extracts were washed with water (100M ), dried and evaporated-
|

solution stirred at 1000C for 2 days, cooled and partitioned between
sodium carbonate (2N, 150ml) and ethyl acetate (2x100ml). The .
10combined extracts were washed with water (lUdml); dried and evaporated
in.vacuo. The residue was purified by column chromatography eluting
with dichloromethane:ethanol:ammonia (400:30:3) to give the free base
as a solid (1.2g). A sample (0.2g) was dissolved in absolute ethanol
(5ml), acidified with ethereal hydrogen chloride and diluted with dry
15ether (ca 200ml) to give an oil. On scratching, the oil crystallised
to give a solid (0.15g). The salt was crystallised from a mixture of

methanol and isopropyl acetate to give the title compound (0.08g) m.p.

206%-2080c

Analysis Found: c,65.6;H,6.8;N,12.0.
20C, gH, N;0.HCL 0.2H,0 requires C,65.7;H,6.5;N,12.1%.

N.m.r. 8(CD,S0CD3) N.94(3H,t,CH;), 1.77(2H,sextet, CH,CH,CH3),

1.9-2.15 and 2.95-3.2 (7H,m), 4.32 and 4.71 (2H, AQX,CHEﬂzN),

7.1-8.0(6H, aromatic) '

25



s

Exanpl e. 14. Exanpl e 16 o
1,2, 3,9- Tetrahydro-9- propyl - 3-[ (2-propyl -1 Hi i dazol - | -yl ) met hyl ] - 4H 1@ s
car bazol - 4-one hydrochkoride Sodi um hydri de4§80% di sp. in oil) was adde

ungdee nitrogen, to a stirred solution of the product from Exanple 14 (1.0g)
indry DVF (20nty)amplé Xshe suspension stirred at roomtenperature for 30

m n. 1-Bronopropane (0.35m ) was added, and the solution stirred at 400C 20

for 20h. The solR,309- Istealpairoi 34 [dR2eprdpyl wHbiimsdakial Fl-edrn) hettatld -4 1RdarBadhtl-)

and ethyl acetate (2xI00m-). The conbined extracts were washed wth water

(100m ), dried sunechairochiadden vacuo to give an oil. The oil was purified

by col um  chromat ography el uting with di chl oromet hane: et hanol : ammoni a _
(100: 8:1) to gi hesopution pEethgaprodust affromSExdnple thd0ehlg)wér mittbansily t5nl)

absol ute ethanol (5m ), acidified with -41- ethereal hydrogen chloride,

and dil uted wiiwesdhydrageaatqdgbntoom tRwmpesatune apd preasynecaver 0% ralladium
resulting oil and replaced with nore dry ether (200m ). On storage at

[err] overni ghtotide en Icharseala($30% ed- tresgey &-0h@) tfior| h dHapmtake( Gmblg) The

. 1440-1470C 5 N. . | 0.90 0.93(6H,t + t, 2xMe
rln. 25- 2.2 and z.@at@.lz%nt Eﬂfe[rﬁ#!e%‘f rf%%)zﬁ,“f’, fﬁ?ﬁ}?r%?gszaaﬁdymﬁ@i&, to
7.15-8.1(611, ti Anal.ysi § . R F d: ...C, 66.6:H 7.7;
N 100 err] rEyd oL colbyirekion ity avie SovesthntisLe Sompoind 5 s

white solid (0.03g) m.p. 1999-2039C.

10 This material was identical by t.l.c. and n.m.r. to the product from

A
Example 14.
Example 16
1,2,3,9-Tetrahydro-9-propyl-3-{ (2-propyl-1H-imidazol-1-yl)methyl1-4H-
15 carbazol-4~-one hydrochloride |

Sodium hydridé (80% disp. in oil) was added, under nitrogen, to a
stirred solution of the product from Example 14 (1.0g) in dry DMF
(20ml) and the suspension stirred at room temperature for 30 min.

: 1-Bromopropane (0.35ml) was added, and the solﬁtion stirred at 400C

s _

20 for 20h. The solution was partitioned between sodium carbonate (2N,
lSDﬁl) and eth&l acetate (2x100ml). The combined extracts were washed
with wafer (100ml), dried and evaporated in vacuo to give an oil. The
oil was purified by column chromatography eluting with
dichloromethane:ethanol:ammonia (10b;8:1) to give pure free base as an

25011. The 0il was dissolved in absclute ethanol (5ml), acidified with



’ 2,3,9-Tetrahydro-3-[(2-nethyl -| Hi m dazol -1 -yl ) met hyl ] - 9-

'@ppyl -4H- car bazol -4-one mal eate A solution of the product from Exanple 6
0.86g) in a mxture of 15 absolute ethanol (20m) and*dry.
di met hyl f or mani de (5n) was hydrggenated at room tenperature and pressure&/
over 5% platinumon carbon ((O1g, pre-reduced in absolute ethanol (10m)]
for léthefrkRl Uypydaégen-cilodipe, Tare dalutledsvithadry idther e(@00ME). wllsded wit h
ethanol, and the filtrate concentrated in vacuo to ca 15m . The residual 20
sol ut étherwsas siecanted, offi Ithe exkswilt ingrvat & rands Oep Jacad dviitthemgrecediepi t at ed sol i d
filtered off, washed with water ‘(‘3X| 5m) and dried to give a powder
(0. 73gpherTFR00md ¢ eGnaptanage dats S8 vaxernighte thexaidgerystell Lisedetaanol (7n),

filtered, and a_sol ution f%f malei c acid (0. 2?{,9) in refluxing absolute 25
et han@ive( Fng )tifde compeund fAeo3a)i pred M UASIC was diluted with dry et her
(S%Md% to gjve the Sitle corrpoung'lso.84€), mé). 150- 151 Anal ysi s
Fond¥-m-re §fDg5E05)| 0130 and G.@5k4Hytoquty &XME) 63:6913-6 99 9. 6% - 42-

5. B 96T AP0t RNt P M 572 o0 LB G Sty

4H-c zRl v A4-.0ne .
(i) 3%%%-%?1()%’1"&3/%0%??)3, 9-t et rahydro- 9- net hyl - 4H car bazol - 4-one 5

Et hermllyg¥grogen ckhLosd.de (3. Qn}sgégg%aﬂgﬁ?qt@oa stirred, ice-cool ed

sol ution’of the product from Prépardiion g) in chloroferm (15m),

and theyr t S ' SPFICAT JAN al ed vessel at room
terrpe?%“&?egaﬁ'g?ﬂ'loé.s@ﬁl,ﬁ)eﬂc%kgﬂer#?é?i'c?’Fﬁ?gadgd(]i&h%ﬁ t he resi dual

10

Example 17
1,2,3,9-Tetrahydro-3~[ (2-methyl-1H-imidazol-1-y1)methyl ]-9-

propyl-4H-carbazol-4-one maleate

A salution of the product from Example 6 (0.86g) in a'mixture af
15 absolute ethanol (20ml) and dry dimethylformamide (Sml) was
hydrogenated at room'temperature'and pressure.over 5% plafinum on
carbon [(0.lg, pre-reduced in absolute ethanol (10ml)] for lh. (H,
uptake = 70ml). The catalyst was filtered off, washed with ethanol,
and the filtrate concentrated in vacuo to ca 15ml. The residual ;_)
20 solution. was stirred;'diluted with water (50ml) and the precipitated
solid filtered off, washed with water (3x15ml) and dried to give a
powder.(0.73g). |
This material was dissolved in refluxing gbsolute ethanol (7ml),
filtered, and a solution of maleic acid (0.25g) in refluxing absolute
25 ethanol (lmi) was added. The stirred solution was diluted with dry

ether (50ml) to give the title compound (0.84g), m.p. 1500-1510

Analysis Founds C,65.8;H,6.13N,9.3;

CZOH23N30.CL‘H,’OM requires C,65.9;H,6.23N,9.6%



~

solid (2.27g) purified by colum chromatography eluting with 10 chl or6f orm faf
to give the title compound (1.75g) mp 109-110.50 An attenpt to crystalliZg&:
a portion of this material fromethyl acetate resulted in parti al
deconposition. 15 (ii)

73, 9- Tetrahydr o- 9- et hyl - 3-[ ( 2- nethyl-l¥¥|n1dazo|-|-y|)nethy|]

-hkkcarbazol 4- one 8Iut|on of
3- (chIoronethyLﬁJﬂ£%F;r9 t et rahydro- 9- nethyl 4H carbazol 4-one (0.50g) and
2-methyl -1 Himd (1. i “d S &) . ync ) at 900

for 3.75h, and =2
stirred for thHan! 31 £ g flltered off mashed mnth mater (3x20n1) and
dried in vacuo chronatography of this solid (0.53g) eluting

P . LT S TR T L R

bU'IIPUlJIrCI . <O~ [T ] LILLLERS]

materi al Wfij%' %Héi‘éﬂl hgg’toghﬂ él-h,%r{’&é)qucﬁm]_f)rQEQ B4ao®/td £ irked,; GcediMdled

n.mr. Exanpl e

1,2,3,9- Tetrahxgéu@tﬂmrret hehle Brddudt Bl Prddara i dha30L .50y} )ﬂﬁebnhwnlofdﬁx

car bazol - 4- one A sol ution of 2, 3-di chl oro-5, 6-di cyano- 1, 4- benzoqui none
(170ng) in dry (35aE}, ahy dihef ﬂésmté.it %beﬂﬁ%n&%eﬂtﬁﬁ@ﬂwﬁ% HodRd (Pédde@ OB
to a stirred, ice- cool ed suspensi on of the product from Preparation 4
(100ng) in a npobariempérdteireafyrd16f 3h,anofcnbrdjediid wauerand tHerltesidle
resul tant blue solution was stirred for 1.5h, and then concentrated in
vacuo. Col um ol baret26@7a)p ipyriffiedhisy rce&ummahrmﬂtloqm;myebmumg withh a

m xture of dichl oromet hane, ethanol and 0.88 ammoni a
10 chloroform to give the title compound (1.75g) m.p 109-110.50

An attempt to crystallise a portion of this material from ethyl

acetate resulted in partial decomposition.

15 (ii) 1,2,3,9-Tetrahydro-9-methyl~3-[(2-methyl-1H~imidazol~1-yl)methyl]

~-4H-carbazol-~4-one

A solution of 3-(chloromethyl)-1,2,3,9-tetrahydro-9-methyl-4i~
carbazol-4-one (0.50g) and 2-methyl-1H-imidazole (1.60g) in dry DMF
was stirred under nitrogen at 909 for 3.75h, and then poufed onto

20 water (25ml). The suspension was stirfed for 1h, and the solid
filtered off, washed with water (3x20ml) and dried in vacuo at 500.
Column chromatography of this solid (0.53g) eluting with a mixture of
dichloromethane, ethanol and 0.88 aqueous ammonia (150:10:1) afforded

the title compound (0.45g) m.p. 228-2299. This material was identical

25 to the product from Example 7 by t.l.c. and n.m.r.



™30: 10: 1) afforded the title conpound (45ng) mp. [err]-228.5. This
eri al was identical to the product fromExanple 7 by t.1.¢c. and n.mr.
- TI5 Exanple 20 ' * . .
1, 2, 3, 9- Tetr ahydr o- 9- net hyl - 3- [ (2-4Bethyl - 1Hi mi dazol -1 -yl ) net hyl -4H &
car bazol -4-one A solution of 2,3-dichloro-5, 6-dicyano-1, 4- benzoqui none
(80Mg) Fxamsltey 19et rahydrofuran (1.5m ) was added dropw se under nitrogen to
a 20 sfTrred, rce-cool ed suspension of the product from Preparation 5
(100ng)1, 203 P-Tekiahydroio-nethyl+Bd[ (d-meohy -3 HS idagoll- el Mieth9l JdH-. The
resultant blue solution was stirred Tor 175h, and then the red suspension
was coreebizalt-@dorien vacuo. Col um chromat ography of the residual solid
eluting wth a mxture of 25 -44 - dichl oronet hane, ethanol and 0. 88
ammoni & edbkidh: df) 23B+dirctiddrd-4566+didyena-drypebentzogaimonehi120mgdl ind dfg. 479)
mp. 227.5-229. This material was identical to the product from Exanple 7
by t5| .tetramdirnfuman. (b.5®1dmrse added dropwise under nitrogen to a
3S-1, 2, 3,9-Tetrahydro-3-[ (2-net hyl i m dazol -1-yl)nethyl]
- 9- net I9firead,c dereogled - syarenadre afe the seroguchfrem Rrepapabidict from Exanpl e
7 (0.53) was, di ssol ved in_hot 10 methanol (30nl) and treated with a hot
sol uti GAOBMa) in-gmixtury gfytetrphydnofyran (éc?'ﬂl)rrﬂﬁémﬁéﬁﬁt&]'(‘ﬂ.lyg) in

met hangl (10m.) and_t he .
The resultant blue solution was stirred for 1.5h, and then

concentrated in vacuo. Column chromatography of the residual solid

10 eluting with a mixture of dichloromethane, ethanol and .88 ammonia ~
(150:10:1) afforded the title compound (45mg) m.p. 2279-228.50. This
material was identical to the product from Example 7 by t.l.c. and
N.m.T.

15 Example 20
1,2,3,é-Tetrahydro—Q-methyl-B-[(2-methy1-lH-imidazol-l-yl)methyl]—4H—
carbazol-4-one
A solution of 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (80mg) in dry _

-/

tetrahydrofuran (1.5ml) was added dropwise under nitrogen to a

20 stirred, ice-cooled suspension of the product from Preparation 5
(100mg) in a mixture of tetrahydrofuran (3.5ml) and water (0.4ml).
The resultant blue solution was stirred for 1.5h, and then the red
suspension was cqncentrated in vacﬁo.
Column chromatography of the residual solid eluting with e mixture of

25



-,

resulting solution allowed to crystallise overnight to give the desired”’ a
salt (0.68g). This salt was dissolved in hot dinethylformam de (DW, 20
diluted with hot water (1On) and 15 allowed to crystallise overnight. The
roduct was flltered off, and dried in vaclio to give ca 3 enantlorrerlcally

e (as showndbghierapethane ,\ethanol PBPMP EU!“P&Ha(r%SQ ld effiorded theg)
231-233. A, | f th t 8%
rsnogi ugi bi gar bg ot ?Fgacsza]i‘ f’rﬁg((ﬂ pﬁrp'l'l'hz'?&% ?ne’d Q‘tsr act s 20
[ ted, b
was di ssol ved MRCSREAMES & 'i'%?ﬁvl?gﬁe‘if’d??%é%aﬁ%%?  demeie 4 Po toLks B che:

salt precipitated by addi ng excess dry ether (80m) to give the title
compound (0.0628) "M p. 142-[err] T.l1.c. Silica,

di chl or onet hane/ et hanol / O. 88 anmoni a (100: 8:1) Rf 0.3 25 detection u.v. and
| odopl atinic Tacid, identical to the product from Exanple 7. The enanti oner

ratio, determp ggnég sHN.mr. was 93:7 (S:R). A sanple of the naleate salt

showed no sign ptical rotation in nmethanol. The free base,
rE>e<gen|er atzgd fr agn 1,263 PRl Tedt ghydiabl 3-JAY End thly 2inida2dll 1651 SheltByl M OH) .
anmpl e
3R-1, 2, 3, 9- Tet Lalnedhol AHRBaFHHzoB=4-loAe RileMte | H | m dazol -1 -yl) met hyl)
-4H car bazol - 4-one mal'eate A soluiron of the product from Exanple 7 (0.5Q)
was di ssol ved Ansdlatidn rogt tieen piroddtn’ o Estanpleat et Sig) twes Hbssclekdtinohobf
(-)-di-p-toluoyl -L-tartaric acid nonohydrate (0.7g) in nethanol (1Or) and
the resul tin@ sethanodn(iml dverd treateyswithl aswtoselutightoft d++die-prbeludesi r ed

saly (0.8g). This salt was dissolved in hot dimethylfornamn de
-D-tartaric acid monohydrate (0.7g) in methanol (10ml) and the

resulting solution allowed to crystallise overnight td give the
desired salt (0.68g). This salt was dissolved in hot
dimethylformamide (DMF, 20ml), diluted with hot water (10ml) and
15 allowed to crystallise overnight. The product was filtered off, and
dried in vacuo to give ca 90% enantiomefically pure (as shown by
n.m.r.) (+)-di-p-toluoyl-D-tartaric acid salt (0.23g) m.p. 231-2330.
A sample of the salt (0.15g) was partitioned between 8% sodium |
bicarbonate (25ml) and chloroform (2x25ml). The combined extracts
— 20 were dried and evaporated in vacuo to give pure freé base (0.07qg).
The base was dissolved in methanol (5ml) acidified with maleic acid
(0.03g) and the salt precipitated by adding excess dry ether (80ml) to

give the title compound (0.062g) m.p. 142-1450

T.l.c. Silica, dichloromethane/ethanol/0.88 ammonia (100:8:1) Rf 0.3
25 detection u.v. and iodoplatinic acid, identical to the product from
Example 7. The enantiomer ratio, determined by 'H n.m.r. was 93:7
(S:R). A sample of the maleate salt showed no significant optical
rotation in methanol. The free base, regeherated from the maleate

125 _

salt gave [« b 140 (c 0.19, MeOH).



3 days. The product was filtered off, and dried in vacuo to give ca 95%*
génantionerically pure (as shown by n.mr.) (-)-di-p-toluoyl«-L-tartaric
salt (0.26g9) mp. 170-172. A samg e of the salt (0.2g) was partitioned
bet ween 8% sodi um bi carbonate (25m ) and chl orof orm (2x25m ). The conbi ned
cextr &xbspMer? dried and evaporated in vacuo to 15 give pure free base

(0.129%. The base was dissolved in methanol (5m) acidified with maleic
aci d 3R01 (M 3g9-Eertatabyrirosa+e by e3-li( Rametihy byl HadaidagodxbedImethyldt her (80m )
to give the title conpound (0.08g) mp. 142-145 20 T.1.c. Silica,
di chl-6Hermrbbzoledethnmale@te88 ammoni a (100: 8:1) Rf 0.3 detection u.v. and

i odopl atinic acid, identical to the product from Exanple 7. The enanti oner
rati @, selattdomiofedheyproguet firom aoples $0.59)swapldissplvedeimdiodat e sal t
showed no significant optical rotation in 25 nethanol. The free base,

r egemethansd ?}Qﬂh)tw@ tEpekadewith o hehwelption of «(~)rdb-p-dolepyds, MeOH).
- 46- . . . C Th? follomﬁn% exanpl es

i |1 ustriartapimacid arobysirats: Q4790 nsesbennldkepldossdidhenyvent i on,

containing 1,2,.3,9-tetrahydro-9-nethy] - 3- .

[ (2- wepwbitngisdik ion aﬁw%ﬁj fﬂe‘f%&ﬁf%‘ﬁ%%%&?t AoogEvaHlifochl or i de

di hydrate as th tyve_ ingredjent (1.2°F f. t he, hydrgqchl.ori de ,5di hydrat e

Cont draLtad SetE G fal ol BAEL e P et o, ik B PeERA FPRRATES on b

for ed.inya shmlar. ner. .TAB F Nl STRAN 10 Tabl ets

o DR 2 R F O R T, SR ST R -
10 for 3 days. The produqt was filtered off, and dried in vacuo to give

: G%ggr, 20m ), diluted with hot water (1 Or) and allowed to crystallise 10

[N

ca 95% enantiomerically pure (as shown by n.m.r.) (-)-di-p-toluoyl
~-L-tartaric salt (0.26g) m.p. 1709-1729. A sample of the salt (0.2g)
was partitioned between 8% sodium bicarbonate (25ml) and chloroform
(2x25ml). The combined extracts were dried and evaporated in vacuo to
15 give pure free base (0.12g). The base was dissolved in methanol (5ml)
acidified with m#leic acid (0.045g) and the salt precipitated by

adding excess dry ether (80ml) to give the title compound (0.08g) m.p.

142-1459
20 T.l.c. Silica, dichloromethane/ethanol/0.88 ammonia (100:8:1) Rf 0.3
detection u.v. and iodoplatinic acid; identical to the product from
Example 7. The enantiomer ratio, determined by 'H n.m.r. was 95:5.
A sample of the maleate salt showed no significant optical rotation in
25 methanol. The free base, regenerated from the maleate salt, gave

[a12* + 160 (¢ 0.38, MeOW).



conﬁression or wet granulation The tablets may be filmcoated with o
suitable filmforning materials, 15such as hydroxypropyl nethylcellul osgl
using standard techni ques. AIternatlveraéhe tabl ets nmay be sugar coated

rect Conpression 20 Tabl et
Eg#fablet Active |ngredient : .
Cal ci um Hydr oIB\é‘?w fPh-g%’ﬁﬁlat%?‘eEples illustrate phggmggputical %"’1"““1&‘?.19'55

ggzrcg[ gE:BLOSScc%‘% LM ihe invention cEgtainingll% 3 B-tgrglgydro%%?%?g- = gg‘

vei gh_t -methyl—llL -1m1rla£oil-% ;i.g)meé:le ! 4H—ca1r¥§591-4-8£e Ehnggtg'ﬁgﬁﬁé abl e

for direct conpressi e—| ngre I ent was “passe

a 60 mesh si eﬂﬁsydgla@@%%dt LBEIVIC 1higtddilht foidbag $HBAdhLoride

croscarnel | ose I um and neagnesi unt st ear at e. e resul Pant m X was

conpr essed i i 4abl £lcontisinddl olrBesthy Fred BRAEL. naamrneouidohhe@ ofi the
5.5mm  flat bevell ed edge 5 punches. Sub-Lingual Tab

- 28.125

ng/ tabl et Act j enkDed @@y e formulated in a similar manner. 2.5 Conpressible
Sugar NF 62.5 10 Magnesi um St earate BP :
0.5 Conpressi on Wi ght ' 65.0 The active

ingredient is sieved through a suitable sieve, blended with the excipients
and conpressed using suitable punches. Tablets of 15 other strengths nay be
prepared by altering either the ratio of active

TABLETS FOR ORAL ADMINISTRATION

gr/ 10

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,
15 such as hydroxypropyl methylcellulose, using standard techniques.

Alternatively the tablets may be sugar coated.

Direct Compression

~ 20 | Tablet . mg/tablet
Active Ingredient 4.688 28.125
Calcium Hydrogen Phosphate BP* - 83.06 87.75
Croscarmellose Sodium NF 1.8 1.8
Magnesium Stearate BP 0.45  0.45 )
25 Compression weight 90.0 118.0

* of a grade suitable for direct compression.



Rgredi ent to excipients or the conpression wei ght and using punches to
t. Wet Granul ation 20 Conventional Tabl et

ng/ tabl et Active Ingredient "+ 2.5 Lactose BP .
151.5 Starch BP 30.0 25 L
Pregel ati ni sed Mai ze Starch BP 15. 0 Magnesi um St earate BP
1.5 Conpression Wi ght ' - 200.0 - 48 - The

active ingredient is sieved thrddgh a suitable sieve and bl ended with

| act ose, starch and pregel atini sed nmai ze starch. Suitable vol unes of

pur i Ttheegictiyeeingredienid ¥és cnagsedh cthrougte es 68 meshr siavieat kkended twithdr yi ng, t he
granul es are screened and bl ended with the magnesium5 stearate. The

gr arfiteegelium t hysigogenmphasahade;, rpscarmeldlgse sodiuny @rddreanes &ym punches.

Tabl ets of other strengths may be prepared by altering the ratio of active

ingrséeﬁéﬁﬁe-tﬂgheaﬁ%éaar Tiewed AoPRESSH iRtiogkeblats weiNgga10 punches to
fﬂ'gﬁ@aggw éa%(’ilet-rn?atgzlh?ge fitted with 5.5mm, flaj kevelled n%/g%,gﬁlnﬁ JeLve
56.5 dr oxypr opyl net hyl cel | ul ose 5.0 Magnesi um
S adpar e 15
Sub-Lingual Tablet _ mg/tablet
Active Ingredient 2.5 \;J
Compressible Sugar_NF _ 62.5
10 Magnesium Stearate BP | 0.5
Compression Weight 65.0

The active ingredient is sieved through a suitable sieve, blended with
the excipients and compressed using suitable punches.r Tablets of

- 15 other strengths may be prepared by altering either the ratio of active
ingredient to excipients or the compression weight and using punches

to suit.

Wet Granulation

20
Caonventional Tablet mg/tablet
Active Ingredient . 2.5
Lactose BP 151.5
Starch BP 30.0

25 Pregelatinised Maize Starch BP 15.0
Magnesium Stearate BP 1.5

Compression Weight 200.0



Conpr essi on Véi ght 65.5 20 The active -
i ngredient is sieved through a suitable sieve and bl ended with the manni t'

and hydroxypropyl net hyl cel | ul ose. Suitable volunes of purified water are
dded and the powders are granul ated. After drying, the granules are
sctreened and bl ended into tablets using 25 suitable punches. - 49 -

Tabl ets of other strengths may be prepared by altering the ratio of active
i ngredi ent to mannitol or the conpresstd® ®eight and punches to suit. 5

- CAPSULES ng/ tabl et Active
| ngr edi ent The active ingredient is sieved through B suitablgrsievesmwy blended
97.0 10 Magnesi um St ear ate BP 1.0 Fill
Wi ght with lactose, starch and pregelatinised mpjge ptargh« oSUitP18 r ect | y

conpressi bl e starch. 15 The active ingredient is sieved and bl ended w th
t he exci pi ent¥lung® qf; RU?¥f1?¢IWQ§8riQH?OGQHQHeBFELé%Q Pﬂﬁqﬁrﬁeﬁﬁit9?FW9gﬁ€kﬁygs
using suitable machinery. Qher doses may be pre d by altering the.fil
wei gBt and i fAftegedwying, cbr'l‘&ng‘i'ar%‘?f’?lea%a Ee‘giafga%)ge"gﬁ%‘twltéO{r?Y&Eﬂpeﬁ%F*s‘
ma ith [

y be eit grstaeaiggé.os?hg rgrgHS e%sgref rt%gn pcro?n?ne'gsts%%l Piko tablets using 7mm

diameter punches.

Tablets of other strengths may be prepared by altering the ratio of

~ active ingredient to lactose or the compression weight and using
10 punches to suit.
Sub-Lingual Tablet mg/tablet
Active Ingredient 2.5
15 Mannitol BP 56.5 °
Hydroxypropylmethylcellulose 5.0
‘ Magnesium Stearate BP ' 1.5
~ . 65.5

Compression VWeight

20
The active ingredient is sieved through a suitable sieve and blended
with the mannitol and hydroxypropylmethylcellulose. Suitable volumes -
of purified water are added and the powders are granulated. After

drying, the granules are screened and blended into tablets usind

25 suitable punches.



@‘ - 50- A Sucrose Syrup ' . ng/ 5n
Jﬂse Active | ngredi ent . . 2.5 Sucrose BP

2750.0 dycerine BP 500.0.5
Buf f er ) Fl avour ) Col our ) W/
as required Preservative ) Purified Water BP to

5.0n 10 The active ingredient,_hwffer, flavour, colour and preservative
are dissolved in sone of the water and the glycerine is added. The

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

cool edabléts pficother ustirengthe @ay orebipnephreddpy sléering toé watiamf mi xed. The
syrup is clarified by filtration. 15 B. Sucr ose- Fr ee

g/ Smactibere ingredient nkpr @anndtiol or the compression weight and punches §o

Hydr oxypropyl met hyl cel | ul ose USP (viscosity type 4000)

22.5 2giBuffer ) Fl avour ) Col our )

as required Preservative ) :

5
CAPSULES o mg/tablet -
Active Ingredient ' ' 2.5 N,
* Starch 1500 97.0
10 Magnesium Stearate BP 1.0
Fill Weight 100.0
*¥ a form of directly compressible starch.
15
The active ingredient is sieved and blended with the excipients. The
mix is filled into size No. 2 hard gelatin capsules using suitable :
~
machinery. Other doses may be prepared by altering the fill weight
and if necessary changing the capsule size to suit.
20

SYRUP

This may be either a sucrose or sucrose free presentation.

25



Sweet ener

I nj ection
50 800 15 Dilute

) Purified Water
51 - The hydroxypropyl nmethyl cel lul ose is dispersed in hot water, cooled a
then mixed with an aqueous sol ution containing the active |ngred|ent and
Q,” ot her conponents of the fornulation.

3.5 Sodium  @hl ordfleqsd B 8GS

i ngredi ent was di ssolved in a suitable volune of Sodiu

I njection BP, the pHagfivehen
di lute hydrochloric acid BP

not | ess than 15 m nutes.
5 Buffer
Flavour

Colour

1

BP

to

5. On

The resultant solution is adjusted
to~vol unme and m xed. The syrup is clarified by 5 Filtration. I NJECTION 10
The injection may be administered by the 30htravenous or subcutaneous route.

Hydrochl ori c

i on

BP

to

Acid

ug/ m
BP
| m

Active | ngredi ent
to pH 3.5 to pH

mt q,g/gngj_l,_]d dg’ggeact ive

Rgyedtant solution was adjusted 48 pl13.5 with

hen the solution was nmade to volune with
sodi um chl ori de i nj estérmgeBdP and t horoughly m xed. The sobpsa.on was filled
into Type 1 clear glass 5m anpoul es which were seal ed under a headspace of
air, by fusion of thelyde2ssetdfen 25 sterilised by ‘autocl avbe@uoat 1200 for

52
)
)
)

Preservative )

Purified Water BP

to

as required

5.0ml

10 The active ingredient, buffer, flavour, colour and preservative 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

cooled. The two solutions are'combined, adjusted to volume and mixed.

The syrup is clarified by filtration.

15

B. Sucrose-free

Active Ingredient

Hydroxypropylmethylcellulose USP

(viscosity type 4000)

20
Buffer
Flavour
Colour

Sweetener

Purified Water BP

23

)

)
)
Preservative ;

to

mg/5ml dose
2.5

22.5

as required

5.0ml



@/ETERED DOSE PRESSURI SED AEROSOL Suspensi on Aer osol my/ et er ed

ose Per can 5 Active I ngredient mcronised 0. 250
66nmg A eic Acid BP - 0. 020 ’ 5. 28ny
Trichl or of | uor onet hane BP 23. 64 5. 679 w/
Di chl or odi f| uor onet hane BP 61. 25 14.70g 10 The active
ingredient is mcronised in a fdgpd-energy mll .to a fine particle size

range. The Aeic Acid is mxed with the Trichloro- fluoronethane at a
o PR o PR SFec 49 S PRl P B B "
e crnepadxafit et AahEodt Bl s Bt niy bt Astrath dndrdlentocture
111 eGnbérR b B0ABRRYYR e LBhYER 1070 TAbUHdsRReARY SRlgaR/ ot er od
30. OMgg 2y justed to FSNAROInPRixed. The syruri8i-s8$%arif'ied by’ - 200

1.80g Trichl orof | uoronmet hane BP 4. 35¢g

D chl @5 pelidtliger omet hane BP 48. 525 11.659 A eic Acid BP,
on a suitable surfactant e.g. Span/85 (sorbitan trioleate) may al so be

i ncl uded) . - 53 - The active ingredient is dissolved in the ethanol

together with the

INJECTION
- o
10 The injection may be administered by the intravenous or subcutaneous
route.
Injection pg/ml
Active Ingredient 50 800
15 Dilute Hydrochloric Acid BP to pH 3.5 to pH 3.5
Sodium Chloride Injection BP to Iml to Iml X
-/

The active ingredient was dissolved in a suitable volume of Sodium

20 Chloride Injection BP, the pH of the resultant solution was adjusted
to pti3.5 with dilute hydrochloric acid BP then the solution was made
to volume with sodium chloride injection BP and thoroughly mixed. The
solution was filled into Type 1 clear gléss 5ml ampoules which were
sealed under a headspace of air, by fusion of the glass then

25 sterilised by autoclaving at 120% for not less than 15 minutes.



Oeic Acid or surfactant if used. The al coholic solution is netered into
sui tabl e aerosol containers followed by the trichlorofluoro- methane. &
Suitabl e netering. val ves are crinped onto the containers and 5
diichl’or odi f1 uor omet hane is pressure fil Leg, into them through the valves.

I n\rﬁl ation Cartridges 10 ng/cartridge Active.lngredient (m cronized)

0.5 Lactose BRMETERED DQSE PRESSURISER AERRMSCL 25. 00 15 The active ingredient
is mcronised in a flurd energy mll to a fine particle size range prior to
bl ending with normal tabletting grade |actose in a high energy m xer. The
powder blend is filled into No. 3 20 hard gelatin capsules on a suitable
encapsul ati ng machi nusfiénsiopndenessl of the carmg/mgbexedidesendni Perseened
usi ng a powder inhaler. 25 - 54 - CLAIMS 1. A conpound of the
general formula (1) [err] [err] [err] [err] (1).5
[err] wherein Rl represents a hydrogen atomor a [err] alkyl, [err]

cycloal kyl, $err] al iAskive Ipgesdiengrmigmeniged err] aP1d?0 group, 66m9

Oleic Acid BP 0.020 5.28mg
Trichlorofluoromethane BP 23.64 5.67g
Dichlorodifluoromethane BP 61.25 14.70g

The active ingredient is micronised in a fluid energy mill to a fine
particle size range. lThe Qleic Acid is mixed with the Trichloro-
fluoromethane at a temperature of 10-15%C and the micronised drug is
mixed into the solution with a high shear mixer. The suspension is
15 metered into aluminium aerosol cans and suitable metering valves,
delivering 85mg of suspension are crimped onto the cans and the
Dichlorodifluoromethane is pressure filled into the cans through the-

valves.

20

Solution Aerosol

mg/metered dose Per can
Active Ingredient . 0.25 30.0mg
25 Ethanol BP 7.500 1.80g
Trichlorof luoromethane BP 18.875 4.35g
Dichlorodifluoromethane BP 48.525 11.65¢g
(Brmy

Oleic Acid BP, on a suitable surfactant e.g. Span/85
(sorbitan trioleate) may also be included).



Gfig? ~and one of the groups represented by R2, R3 and R4 is a hydrogen atom

a [err] alkyl [err] cycloalkyl, [err] alkenyl or phenyl-[err] alkyl

group and each of the other two groups, which may be the same or different,
represents a hydrogen atomor a [err] al kyl group; 15 and physi ol ogi cal | y=/

acceptabl e salts and sol vates thereof. 2. A compound according to
claim 1 in which Rl represem83a hydrogen atomor ‘a [err] alkyl, [err]
cycloal kyl or [err] al kenyl group. - 3. A conpound according to claim

1 or 2 in which one of 20 the groups represented by [err] and [err]
r epr edEnfstive dpggediept is| ﬂ%"r“ﬂ"qc‘f%I%aF'R%IetB?“‘[lertP?g%eEe h &P®up and each

o o iogenRl o RS U 16, o R lEs S25Be Bl S RREREL. o P oserts
| ai 1 i i ch 25 h | kyl ,
Cer 1 intgcPeienlt Sroptf 1o EFiRess| BN, Sate (rer RsP o0 ger osent & a
YA 08 Rane.. - suftdbid! AIRARH; VR (L M B dbBAIdBPEES RBhPa fhers [y | 21 1
group or errf represents a’[err] al Kyl ‘group and bot .errf and [err]

FeR' ekt h{cﬁﬁ"? aRtRIFE 18 'pr[eg'rsﬁéb‘{g?%r‘ig?on Cffheﬁ\hﬁjrgﬁaﬁrﬁle formula (la) 5

[err] (lTa err
valves.

N/
Inhalation Cartridges-
10
mg/cartridge
Active Ingredient (micronised) 0.5
‘Lactose BP - to 25.00
15
The active ingredient is micronised in a fluid energy mill to a fine o
r

particle size range prior to blending with normal tabletting grade
lactose in a high energy mixer. The powder blend is filled into No. 3
20 hard gelatin capsules on a suitable encapsulating machine. The

contents of the cartridges are administered using a powder inhaler.

25



Rl arepresents a hydrogen atomor a nethyl, ethyl, propyl, prop-2-yl, e
prop-2-enyl or cyclopentyl group; R3a represents a hydrogen atom ang -
either[err] a represents a nethyl, ethyl, propyl or prop-2-yl group and\FR4
represents a 15 hydrogen atomor R2a represents a hydrogen atom and Rda
represents a nmethyl or ethyl group; and physiologically acceptable salts
and sol vates thereof. 6. o

1, 2, 3, 9- Tet r ahydr o- 9- met hyl - 3- [ (2- et hy - P& i™ni dazol -

| -yl ) met hyl | - 4k car bazol - 4-one and physiologically acceptable 20 salts and
sol vat es tHé&%gﬂﬁ 7. 1, 2, 3, 9-Tetrahydro- 9- net hyl - 3-[ (
ﬁidpgiﬂrgr!ﬁgkég}?é OhodpaGﬁH“§é“4ﬁ%‘ﬁéﬁ§¥£fzﬁéréufge(k? the formof a
1,2,3,9-Tetrahydro-9-nethy|-3-[(2-nethy|-6++irﬁ
| -yl) met hyl ] - 4H car bazol - 4- one hydr ochl orijde di

(1)
\1/’

1,2,3,9-5etrahydro-3-[2-neth‘ fﬁ -yl ) met hg®] -9
- (prop-2-yl)-4a-carbazol - 4-one and qﬁgsiologically acceptabl e salts and
sol vates thereof. 10. A process R¥or the preparation of a conpound of
5 general formula (1) as defined in claim 1 or a physiologically
accept abl e whéredn sol vate thereof, which process conprises:
~ Rl represents a hydrogen atom or a Ci-10 alkyl,'c3_7
cycloalkji, C3-g alkenyl, phenyl or phenyl-C;.j3 alkyl group,
10 and_ one of the groups represented by R2, R3 and R4 is a
hydrogen atom or a Cj.g alkyl Cj.7 cycloalkyl, Csy.g alkenyl
or phenyl-Cj;_jzalkyl group and each of the other two groups,
which may be t-he saﬁe or different, represents a hydrogen
atom or a Cj.g alkyl group;
15 and physiologically acceptable salts and solvates thereof.
2. A compound according to claim 1 in which R!
N represents a hydrogen atom or a ci_s alkyl, C3_g cycloalkyl
or C3.g alkenyl group. |
3. A compound according to claim 1 or 2 in which one of
20 the groups répresented by R2, R3 and R4 represents a Ci-3
| alkyl, C3-g cycloalkyl or Ci.g alkenyl group and each of the
othér' two groups; which méy be ﬁhe same or different,
represents a hydrogen atom or a Cy-3 alkyl group.
4. A compound according to claim 1 in which R?
25 represents a hydrogen.atom or a Cj.g alkyl, cs;s cycloalkyl
or C3.4 alkenyl group and either R2 fepresents a hydrogen

\

__ | A g



D) reacting a conpound of general formula (II) [err] 10

I.) [err] (in which [err] is as defined in claim1l and Y represents a 15
active substituent) or a protected derivative thereof'with an im dazole

of general formula (I11) R4 - 55 .- 3 20 [err]
(1) [err] (in which [err] and [érr] are as defined in claim1) or a salt

the%ﬁgé afla (BB anaPsipd nﬂeﬁ)[‘ggg?e%ng of é&?rrm k& Véﬁt"él -q#aﬁeogen g?{):n]

o @egiégéaﬁ%s géoegvgpfaixeﬁ] g%uberaﬁa apBtAS zeﬂefaﬁad R4 Spidadnt or a salt

rotected der ve eof converting a conpound of

forﬁyaﬁoégh Qtchssalt or a .10 protected derivative thereof into another
conpound”of forrmula (I); or (D) renoving a protecting group or

grogps from conpgswiddedliorgendralcgopaund qIa)ormula (1); and when a
conpound of forrmula (I) is obtalned ‘as a n1xture

5

10

15

20

25

R3a

1'] -

Rla R2a

wherein R

rla represents a hydregen atom_or a methyl, ethyl,
propyl, prop-2-yl, prep-z-enyl or cyclopentyl group:; _R3a
represents a hydrogen atom; and either R22 represents a
methyi, ethyl, propyl or prop-z—yl group and R42 represents a
hydrogen atom or R22 represents a hydrogen atom and R42
represents a methyl or ethyl group:; . _
and physiclogically acceptable salts and_soivates thereof.
6. 1,2,3;9-Tetrahydro-9-methyl-3-[(z-methylelg-imieazol-
l-yl)methyl]—4§rcarhazol-4-one and physiologically acceptable
salts and solvates thereof. _ .
7. l,2,3,9-Tetrahydro-9-methylf3-[(zeﬁetpyiF}g-imidazoi-
1-yl)methyl]-4H-carbazol-4-one in the ferm of a hydrochloride
salt. ) | N
8. 1,2,3,9¥Tetrahydrof9-methyl-3-[(z-methﬁl-lg-imidazol-
1-yl)methyl]~-4H~carbazol-4-one hydrochloride dlhydrate.
9. 1,2,3,9-Tetrahydro-3-[(2-methyl-~- lgrimidazol 1-
yl)methyl]—9-(prop-2-enyl)-4§-carbazol-4-one. _
9-cyclopentyl-1,2,3 9-tetrahydro-3-[(2-methy1-1§-imidazol-l-
yl)methyl]-4H~-carbazol-4-one:;

R



enantioner; and/or where the conpound of forrmula (1) i's in the formof a
free base, optionally -converting the free base into a salt. 11. A
process as clainmed in claim10(A) in Whlé Y 20 represents. an al kenyl
gr\)’Up [err] or a group of fornula CH2Z Wh8Pe~Z represents areadily

di spl aceabl t 0 - ¥

whi ch a con%o%’n%£Tb {-’For%ux&gt%z) c;r e?éﬁflef*—‘ Zf%féﬁﬁ Q%F#ggﬁég('%ereof
S converteﬁw%g-gng&ie& JgHdul a (1) -by 25 alkylation or

hydr ogenati o rmaceut | ca41 corrp05| tion conprising at |east one
conmpound ofaﬂ&ngﬁﬁgls%eib&m@ ateaidpind ddN €4 ana %Slv&tBQY%QE@WfC&' ly
acceptabl e salt” or solvate thereof together with at | east one

physi ol ogi cedly accapt pkbeeesdr I ifelr Othker breparatibn ©Fi @A eompbnd ofA
pharmaceutical conposition conprising 1,2,3,09-

tetrahyds o-Genetryll- 3-f ¢ 2murtahy| (X H- | rasdazdéfli—néd mefhyl Je¥dim 1 or a
carbazol -4-one or a physiologically acceptable salt or 5 solvate thereof

t oget her wiphysaiolegicaddy pageeptabileal $3ltcoept #nlorate r ithengofx c whileht .
15. A pharmaceuti cal corrp05|t|on conprising 1,2,3,9-

t et r ahydr o-Broeeas| copprisesityl - | H- i mi dazol - 1-yl ) net hyI ] 4H carbazol - 4-one

in the formof a hydrochloride salt together
(a) reacting a compound of general formula (II)

15 of enantiorrers, optionally resolving the mxture to obtain the desi red@,-

.10 (II)
(in which Rl is as defined in claim 1 and Y represents a
15 reactive substituent) or a protected derivative thereof with
an imidazole of general formula (III)
r4 3
20 szn (III)
i - '112

(in which R2, R3 and R* are as defined in claim 1) or a salt
thereof; or

(B) oxidising a compound of formula (IV)

-

__ | L I



A pharmaceutical conposition conprising 1,2,3,09-

'é%%%}vﬁth at least one physiologically acceptable carrier or exci pi ent’.
frahydro-9-nmethyl -3- (2-nethyl -1 Hinidazol -1-yl)nethyl]-4H

carbazol - 4-one hydrochl oride dibygsate together with at |east one w;
physi ol ogi cal |y acceptabl e carrier or excipient.
. A "RE - Rr3

(IV)

5 _ R . R2

(in which A represents a hydrogen atom .or a hydroxyl group
‘and RY, R2, R3 and R* are as defined in claim 1) or a salt or
a protected derivative thereof; or
(C) converting a compound of formula (I) or a salt or a
.10 protected derivative thereof into another compound of formula
(I); or
(D) removing a protecting group or groups from- a
protected form of a compound of formula (i); |
and when a compound of formula (I) is obtained as a mixture
15 of enantiomers, optionally resolving the mixture to 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.
11. A process as claimed in claim 10(A) in which ¥ N
20 represents an alkenyl group =CH; or a group of fo;mula CH,Z
where Z represents a_readily'displaceable atom-of-group. -
12. A process as claimed in claim 10(C) in which a
compound of formula (I) or a salt or a prétected derivative
thereof is converted into another compound of formula (I) by
25 alkylation or hydrogenation.
13. A pharmaceutical composition comprising at least one
compound of general formula (I) as defined in claim 1 or-a
physiologically acceptable salt or solvate thereof together

with at least one physiologically acceptable carrier or

\

| I!lll!l | LI
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10

-58—
excipient.
14. - A pharmaceéutical composition comprising 1,2,3,9-

tetrahydro-9-methyl-3-{ (2-methyl-1H~imidazol-l1-yl)methyl]-4H~-

‘carbazol-4-one or a physiologically acceptable salt or

solvate thereof together with at least one physiologically
acceptable carrier or excipient.

15. A pharmaceutical éomposition comprising 1,2,3,9-~
tetrahydro-Q-methyl-a[(2-methyl;lgrimidazol-l-yl)methyl]—43—
carbazol-4-one in the form of a hydrochloride salt together
with at 1least one physiologically acceptable carrier or

excipient.

16. - A pharmaceutical composition comprising 1,2,3,9-

tetrahydro-9-methyl=-3-{ (2-methyl~-l1H-imidazol-1-yl)methyl]-4H-
carbazol-4-one hydrochloride dihydrate together with at least

one physiologically acceptable carrier or excipient.

——am—
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