«TRI CYCLI C KETONES 2202530 This invention relates to
tricyclic ketones, to processes for their preparation, to pharmaceuti cal

- cpnpositions containing themand to their nmedical use. In particular the
vention relates to conpounds which act upon 5-hydroxytryptani ne (5-HT)

receptors of the type 5 | ocat ed on term' nals of primary afferent

nerves. Conmpounds having antagonist-activity at 'neuronal’ 5-HT receptors

of the type located on primary afferent nerves have been descri bed

pr e\ ously. Thus for exanple published UK Pat ent Specification No 2153821A

and published European Patent SpeciTRIC¥ILIGNKENGNES 91562 di scl os y

t et rahydr ocar pazol ones of the general fornula [err] wherein | r402530

represents a hydrogen atomor a [err]al kyl, [err]cycloal kyl, 20

[err]cycl oal kyl [ efhisaliryentipernelatesc sa\liricyekic] ketopag) topheonesses for

phenyl [err] al kydi Opfiparafith, o0te émtaeeu&n:wpéombeefﬁaﬁat&ﬂtmmﬂa tHRR an

[err] is a hydrogen atomor a [err]alkyl, err]cycl oal % [ err]al kenyl or
phenyl [err]al {‘?/Ithgi’bﬂﬁda‘?ﬂf- E8%h pr%rﬁé‘:‘b‘taﬁe hg \?xB"?ﬂtéB'b§e kA Ko rkapPBUNdshe
sane or diff eugith, aéﬁ%%%h?dx&\XVt’Wp‘ﬁﬁlﬁhea(WﬂT()r retep€ird ofl the tyfe
group. W havi? agw f ound a ng &roug of ety ounds which differ in
stracture fronf 68 UERYH BT °§r ATBEX 187 € MRT¥ER-are potent antagonists
of the effect of Bewpbuats haming 'antagoomet 'act bcidyt s s nedinmal’ | SrHE neecas best
the present 'awec%'wzbep?@aet@ssonapmasy%ﬁferé& nerves K&l&BEerluebiriragner a
formula (1): whereirn Tmrepresents an 1 mdazolyl group of
the formul a: PE#YiPY$¥r] represents a hydrogen atomor a group sel ected
from[err]alkyl, %hud G’bf]ex%lnbﬁél){:hnll[sﬁé&]UKaPKW' Spacafidatays INeakky3s21a
[err] cycl oaI kxl eLg
L0

l hex European Patent Specification No. 191562 disclose
tetrahydrocarpazolones of the general formula
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wherein R! represents a hydrogen atom or a Cj-jgalkyl, C3-scycloalkyl,
20 ' C3-7cycloalkylCj_yalkyl, C3-¢ alkenyl, C3-jgalkynyl, phenyl or

phenylC;-3alkyl group, and one of the groups represented by R2, R3 and
_. R" is a hydrogen atom or a Cj.galkyl, C3-scycloalkyl, Cap-galkenyl or
N phenlel-3alkyl group and each of the other two grouns, which may be

~ the same or dlfferent, represents a hydrogen atom or a C).g alkyl
25' qroup. _

- We have now found a novel group of compounds whlcn dlffer in
structure from those descrived previously, and which are potent
antagonists of the effect of S-HT at 5-HT 'neuronal' receptors.

. }hbs, in one aspeét'the present invention provides a tricyclic

30 ketone of tne general formula (I):
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phenyl, phenyl[err]al kyl, [err] or [err] (wherein [err] and [err] which

y be the sane or different, each represents a hydrogen atom a [err]. .-

| kyl or [err] cycloal kyl group, or a phenyl or 20 -phenyl[err]éfkyl
group, in which the phenyl group is optionally substituted by one or nore - -
[err] alkyl [err] al koxy or hydroxy groups or hal ogen atons, with the
proviso that [err] does not represent a hydrogen atom when [err] represents
a droup [err] or [err] one of the groups represented by [err] and R4 is a
hydrogen atomor a 25 [err] al kylz2 [werr] cycloalkyl, [err] al kenyl,
phenyl or phenyl[err]al kyl group, and each of the other two groups, which
may be the sanme or different, rep gesents a hydrogen atomor a [err] alkyl
group; Qrepresents a ydrogen or a halogen atom or a hydroxy, [err]
al koxy, phenyl[err]alkgxy}g; [err \a} ‘qroup or a ‘group -NR7R8 or [err]
wherein R7 and R8, which deiheAsaqm or different, each 30 represents a
hydrogen atomor a [err] Ik I ark 2# al kenyl group(Idr together with the
nitrogen atomto which thew/al\e/ @d forma saturated 5 to 7 nenbered
ring); n represents.1, 2 ore 3;Nand A-B represents the group [err] or C=CH,
and physiologically acceptable'salts and sol vates thereof. Sui t abl e
physi ol ogi cal |y acceptaole salts of the conpounds of general fornula (1)
i nclude acid [ r ni c i n anj c acias for
exanpl e, hy drggﬂ*&r?@e@g{%&argbﬁgﬂm z@l ful%p °%rt %{7?@“-}&’
arylsulphonates (e.q. nethanegulphonates or 5
p-tol uenesul phonat es), phosphates, acetates, crtrgBes succi nat es,
tarl0ates, fumarates andeumlecates. The sol vat y, for exanple, be
hydrates. It will be ap mﬁhed th2} when presents CH CH2 t he carbqui
atomA is asymmetric an \may exist in the R O(Ag- configuration. 10
Furt hernore, depending on%he nature of the substituents A-B, [err] R3, R4
and Q centres of optlcaléand geonetric isomeri may occur el sewhere in
the nmolecule. Al optical isoners of conmpounds of general

R! represents a hydrogen atom or a group selected from Cj-galkyl,
C3-¢ alkenyl, C3.19 alkyhy;, C3-7 cycloaikyl, C3-7cycloa1kylcl_galky1,
phenyl, phenyiCj-galkyl, -CORS, -CORS, -CONRSRS or -S0 RS (wherein RS
and R5, which may be the same or different, each represents a hydrogen

15

atom, a Cj-¢g alkyl or C3-7 cycloalkyl group, or a phenyl or
20 phenylC;-4alkyl group, in which the phenyl group is optlonally
‘gubstituted by one or more Cj_ alkyl C1-4 alkoxy or hydroxy qroups
or halogen atoms, with the prov1so that RS does not represent a
hydrogen atom when Rl represents a group -00235 or -50285)
“one of the groups represented by R2, R? and R* is a hydrogen atom or a o/
25 C1-¢ alkyl, C3-7 cycloalkyl, C3-g alkenyl, phenyl or phenleg-galkyl
‘group, and each of the other two groups, which may be the same or
different, represents a hydrogen atom or a C 1-¢ 8lkyl group;
Q represents a hyarogen or a halogen etom, oi_a hyoroky, C1-y alkoxy,
phenylC).zalkoxy or Cj-¢ alkyl group or a group -NR7R® or -CONR7RS

20 _'wherein R7 ana R8, which may pe the same or dlfferent, each
repg;sents a hydrogen atom or a C1-4 alkyl or Cg.“ alkenyl group, or

together with the nitrogen atom to whlch they are attached form a
saturated 5 to 7 memoered ring);

n represents 1, 2 or 3;

and A-B fepresents the group CH-CH2 or C=CH; and physiologicaily

35 acceptable salts and solvates thereof.



z formula (1) and their mxtures including the racem ¢ mxtures thereof, and
i'l” the geonetric isonmers of conpounds of formula (1), are 15

4

>

’ raced by the invention. Referring to the general formula (1), the alKkyl
“roups represented by [err] and Q may be straight chain or branched chain
al kyl groups, for exanple, nethyl, ethyl, propyl, prop-2-yl, butyl,
but - 2-yl or'2-néthy|prop-2-y|, and, in the 20 case of [err] and Q
pengyl, pent-3-yl or hexyl. An al kenyl group may be, for exanple; a
proSenyI or butenyl group. An alkynyl gt odp +ay be, for exanple, a

prop-2-ynyl or chrﬁtenyf! prggm 1& ;S &&g%éﬁeogm@a erraeao ua& Qf R3

represents a C3 6a presents a |err] yny gr oup,
or R7 or R8 remeé‘génﬁogmalaz £1 1"‘31"09 PE%‘? Jadgitdeny saldso '“eFHéltﬂoﬂr'Eﬂaélﬁ)rM

triple bond miyorg@hid@caed arsersxahplet hﬁyéﬂobﬁﬂﬂ&'&e@} @iyurdbreheans, s@phbtad Kyl
group (as such or as par h al kox %h gg% may be for
exanpl e, a beRY§ii- ‘b“néﬁé?‘rﬁ ‘EﬂAE Bﬁe B?)“ﬁs“é? ) °6yc|oa| kyl group
(as sgsuch or aﬁ-mnénﬁuland}&tes), pnospuytés;ahkgdabkylcxgranep) Sy ibvatesf, or
exanple, a cy but Iope [ clohexy Io ept yl
q:]%a?erire ents a["errﬁl% f’k"yf‘"f"*e qyllyh’r exgdﬁ n’éj

group. Wen [ cyc err group, the
al kyl noi ety hﬁyﬁbss for exanple, a nethyl, ethyl, propyl, prop-2-yl or

butyl group. We“l@wﬁ@@é%ﬂb@eﬁa?ﬁ rt]'ra@uﬁg%yA-grﬁg:ﬁekgn@th@t b cggr?cﬂ-Pf o

a met hoxy 35 % |§ n resents ngn at
exanpl e, a 3N A is asymmetriegnd ﬁ’rs&r iR NS, Rp g nPn&oat inra H’é’

[SUbSl;d EA uenth'mysebnlmrat, aehﬁnamdaonmﬁr nsturteScbﬁ ithe sifbsti'l&aehﬂd\?\lh-e ok, el[zgr ]a_
err refeggedyC { erein [err
IR Hs i Lo BT o R S IR S R T R e
al\kenyl (e.g.epseopers dnythe m{:kﬂqu]LealAuyrgntl(:gl g,sopen;poﬂ -gompbynds of general
[err]cycloal k%rnﬂﬁag(l)CXﬁt# QRRE %lliﬁurbgrfdﬂﬁﬁtrﬁakﬁlr@%m mﬁﬂ:tﬂes thereof,

cycl opent Inet [err enz [err] koxycar bon'
(Z g. P Y an 1 the geometrlc isomers of compounds of formula (f5 d Y

, are
15 . embraced by the 1nvent10n. _ _

Referring to the general formula (1), the alkyl groups
representea by R, R2, R3, R*, RS, R6, R7, R® and § may be straight
chain or branched chain alkyl groups, for example, methyl, ethyl,
proﬁyl, prop-2-yl, butyl, but-2-yl or Z-methylpfop-z-yl,_and, in the

20 “case of RI-R® ana Q, pentyl, pent-3-yl or hexyl. An alkenyl group may
be, for example, a propenyl or butenyl group. An alkynyl group may
bz, for example, a prop-2-ynyl or oct—Z-ynyl'grodp.

It is understood that when Rl or R? represents a C3-galkenyl

' ‘group or R1 represents a C3-)p alkynyl qrdup, or R7 or R? rebreéents a
\“35 C3-y alkenyl group, the double or triple bond may not be adjacent to
. the nitrogen atom. a _ | |

A phenlel-a.alkyl aroup (as such or as part of a
phenyiC;_-galkoxy group) may be, for exémple,.a'benzyl, phenethyl or
3-phenylpropyl group. A cycloalkyl group (as such or as part of a

10 cycloalkylalkyl group) may be, for example, a cycloprapyl, cyclobutyl,
cyclofentyl, cyclohexyl or cycloheptyl;qroup. When Rl'represents a
C3-7 cycloalkyl Cl-u'alkyl group, the alkyl moiety may oe, for
example, a methyl, ethyl, propyl, pfdp-z-yl or butyl qrohp. When Q
represents a Cj-y alkoxy'QEOup it may Be, for example, a methoxy

35 group. When @ represents a halogen atom it may be, for example, a



-

met hoxycarbonyl ), N, N-[err]al kyl carboxam do (e.g. NN 15 e
- met’hyl car boxam do) or phenyl sul phonyl group. Mre preferably [err] - 3
epresents a hydrogen atomor a [err] alkyl (e.g. methyl), [err] alkeny¥ - L e

(é.g. prop-2-enyl), [err] alkynyl (e.g. prop-2-ynyl), [err]cycloal kyl net hyl ¥

(e.g. cyclopentylnethyl), phenyl [err] alkyl (e.g. benzyl), . .[err] '

aI koxycar bonyl (e.g. methoxycarbonyl), -or4 20

[err]al k X e ylgar roup.

pr §er ably [gir"&']ell h@ rég'ls%ﬁitn% %‘gr?fw'%' gﬁ&'ﬁ]o%ﬁgr&aéthej")‘aﬁl&ﬂ ?%’\% ‘L"?F'etanyl)
[err] al kenyPs ("-‘e°§; QPGWQDe‘hﬁlltﬁe {@Oﬂ?a!mth' (e.g. prop-2-ynyl), [err]
cycl oal kyl met hyl (e.g. cyclopentylnethyl) phenyl[err] alkyl (e.g. benzyl)
or N,N-[err]al kylcarboxam do (e.g. 25" - NN- di met hyl car boxam do) group.
Anot her preferred class of conpounds o}/ rrru}.a (1) is that wherein R2
rep*esents a hydrogen atomor a [errb.alM_(e g. nmethyl) group, npre
preferably a hydrogen atom Anot her E efdrrell class of conmpounds of fornula
(1) is that 30 wherein R3 repregen S/é\hydrogen atomor a [err]

al kyl (e.g. nethyl) group, nore pref erabl yNa hydrogen atom A further
preferred class of conpounds of “fornul & )' is that wherein [err]

. represent's a hydroﬁg P atomor a [,err al kyI (e.g. methyl) group. Most
preferably [err]?riE5fecead slass@ rggmpgqaraﬂ?pofg@rmula (U is thapothgeein R

pr g{&rred clﬁ@ie@ént@omedéerpfataarcrwhacl(_la) alué,lt balq Whety1y, Q;ﬁp&ﬂ&%&lis a
hydrogen at a haI ogen ée % uqr

hydr oxy, %RV ?1’85? O(te 3 [FE'PP]'ZEMW§P (Ceﬁ-gcycr‘téﬂﬁMl)

gr oup. l\/br e (Ur.gf. mhbger@ynéprca-,sgoyﬂoalkmogﬁh (st 9McyalbEntgBiethl B, :

fl uorine) at%gi zhgﬂ{yqxl/e.gfoHanMSt pre;ﬁgogpj:ym(g{’gf esents a hydrogen

or a fluori.ne a esen ®slpstit uent ot her
than a hydrd@éhOW#POlel)s Wéﬁ&ma}kﬂcwwmdor(a}q poN-t i on of the

‘indpl e noi etdimetMAlchfboxNangEEY 0@ dpHEngESulPhoRPITRREGHS Mb J)pls that
wherein A-B reeresent CH CH A fupr)tt?gr u'Era)igf erred ? ass f)%(yr%%t?% R of
formula (1) §&8 g$eqpts a hydrogen atom or a 01-3 alkyl (e.g. methyl), Cjs_, alkenyl i

(e.g. prop-2-enyl), Cj-, alkynyl (e.q. prop-2-ynyl),
Cs-scycloalkylmethyl (e.q. cyciopentylmethyl),-phenyl €1~ alkyl
(erg. _benzyl), Ci-3 alkoxycarbonyl (e.g. methoxycarbonyl), or
20 | E}Nrdic1:3slkylcarboxamido (e.g. N,N-dimethylcarboxamido) group. Most
o 'pref'erably'R1 represents a hydrogen atom or a Cj.3 alkyl'(e-q.
methyl), C3-y alkenyl (e.g. prop-2-enyl), Cj-jalkynyl (e.g.
prop-Z-ynyl) Cs-¢ cycloalkylmethyl (e.g. cyclopentylmethyl),
phenyiCy._, alkyl (e.g. benzyl) or N N-dlcl-aalkylcarboxamldo (e.q.
25 N N-dlmethylcarboxamldo) group. .
Another preferred class of compounds oF formula (I) is that
wherein R2 represents a hydrogen atom or a Cj.3 alkyl (e.g. methyl)
group, more preferably a hydrogen atom. _ :
Another preferred class of compounds of formula- (I) is that
30 wherein R3 represents a hydrogen atom or a Cj-3 alkyl (e.g. methyl)
group, more preferably a hydrogen atom. ' o
*A further preferred class of compounds of . formule (1) is that
wherein RY represents a hydrogen atom or a C;.3 alkyl (e.g. methyl)
group. Most preferably R represents a methyl group. - .
35 Another preferred class of compounds of formula (I) is that
wherein Q represents a hydrogen atom, a halogen (e.g. fluorine) atom



‘wherein n represents 2 or 3, nore particularly 2. 10 A preferred group of
conpounds of formula (1) is that wherein [err] represents a hydrogen atom
or a pBrr] alkyl, [err]alkenyl, [err]al kynyl, [err]cycloal kyl methyl, phenyl
Jerr] alkyl, [err]al koxycarbonyl or N,N-[err]alkyl carboxani do group; R2
and [err] each represent a hydrogen 15 atom [err] represents a
hydrogen atomor a [err] al kyl group; Q r%pr‘esents a hydrogen or a hal ogen

at om{or a hydrigaxy tydessy, A—:Bl.gearmsenceigmﬁdthow) erChlc 2qdalkyl ey .gsents 2

3. A ti ' fer, f ands of f la" (1) i's that
wherein Dorr] PLBHDLaRoe-o s, b eParl AT enattay p Mobeairoetoy 8% 50
prop-2-ynyl, dpdbggrefeyd.mélintinehateyloroa tydrosy mrbhy! tasbmrafexidblygrdup;, R2

and R3 each r SERts % B 8 om,.R4 sents a nethyl group; Q
represents a %3% ?ogensﬁr igé%op?lﬁtea g"@%‘"ﬂ%&?‘epr esentswg err] and n
t

reprgsents 2 or 3. ITEPEPRENED G BubFtdtuentc @ther) tham ta bydnagey Poes fded
groups of 25 preferab®PEtOURED-a8r RSPEEFiRISY of MBY iABE10hOLEEyQf conpounds is
that in which n represents ? Pref erred. conpounds. accor |n(q to the
i nvention are: 6-f4ﬁ9§$§ﬁ-fr§ q;red class of compounds of formula (1) is that

9-t et r ahydr o- Sheeeiny A-B-rlepPesent GH-CALL | mi dazol - 4-yl) -

met hyl ] -4H car bazo] -4- ; : .
TS b tot ranvar & SO B%, atetopred ctase,af fompounds, of T
4-ongy 9- (cycl"9pEminy PreaPRgEgnts, 2 o, 3, more ABFdioulATly Z.ret hyl - 1H-i ni dazol - 4-

yl ) methyl ] - 4H car bagebretredrodp of c_émé)ound_s of formula (I) is that wherein Rl
, 2,3, 9-tetrahydro-3-L 5-net hyl - 1H i m dazogl -4-yl ) et hyl ] - 9-(2- .
propynyl ) - 4H EEPEREEOES A HY¥Eroasnt3HoPnes 2ok of 2 ALK c Bapstikenydocoaaidhkmyd st he

_irqg;nti on .i s @g_geycdpalkylmethyl, phenyl Cy_, alkyl, C;_jalkoxycarbonyl or
cycl onept [ b1 Aubraibar sty darBRkaitn'ikdds "3 und 0t LR, Badepant g pysvoen
acceﬁ:t abl e sa!atgmglﬁ sefreaeds. a/ydzogercataw lop pr & epraléyt ogmpopnd® accor di ng
to the | nventir@Prdsents a hydrogen or a halogen atom or a hydroxy group; A-B
' | represents CH-CH, or C=CH; and n represents 2 or 3.
A particularly preferred group of compounds of forﬁdia (1) is
that wherein R1 represents a hydrogen atom or a methyl, prop-2-enyl,

20 prqp—Z-ynyl,'cyclopentylmethyl, benzyl‘or'ﬂ,ﬂfdimethylcarboxamidp
group; R2 and R3 each represent a hydrogen atom; R represents a
methyl group; Q represents a hydrogen or a Fluoriné_atom; A-B
represents CH-CH,; and n represents 2 or 3. | _ _

Within the above preferred and partibhlarly'pfeferred groups of
25 | compounds an especially important group of compounds is'that in which
\_/ n represents 2. ﬂ

Preferred compoundé-accordinq to the invention are:
6ffluoro-1,2,3,9-tetrahydro-9-methyl—3-[(S-hethyl-1ﬂrimidazol-a-yl);
methyl]}-4H-carbazol-4-one; ' | _ “
1,2,3,9-tetrahydro-3-{ (5-methyl-1H- imidazol-4-y1l)methyl]-4H-carbazol-
4-one; : _ o _
9—(cx510pehtylmethyl)-1,2,3,9-tetréhydro—3-[(5-methyl—1ﬂ:imidazol—4-
yl)methyl]-4H-carbazol-4-one;

30

35



-

1,2,3 ,9-tetrahydro-9-nethyl-3-[(5-nethyl-1Hi m dazol -4-yl) et hyl ] -4H-
carbazol 4-one and its physiol ogically acceptable salts and sol vat es we. g.
hydrates). 10 Preferred forns of this conpound are the Vi
hydrochl ori de and the naleate. A particularly preferred formis the
hydrochl oride nonohydrate. It will be appreciated that the irnvention
éxtends to other physiol ogically acceptabl e equival ents of the conpounds
a%gr di ng t ol ,253,9-tetrahydne-3-+1{Snnetiny1-1H-dmigurpd - biyddmettyl]-2d@ept abl e

ounds I8 NoNd:vO into the parent conpound of fornula
(r). @mowﬁgﬁlﬁﬁgn%%g%ﬁlﬁ gar{%e potent. and sel ective antagonists of
5- HT- i nduced@ rfaisbhsafs 85e {frred ccongpund; greerding ok she cinyenbiogpds £i én &nd t hus

act as potem-teeﬁlarﬁ/aksq_lm\éehﬂusagpsum%tﬁ 1A HL 8 daRE1Y4QP B metRP1 ]- S-HT
receptor type Ioca%ig] *&@%ﬂ afferent flerves. Receptors of this type
are nom1de5|ﬁﬁﬁP@H’ '3 p?™ts.  Such receptors are also present in

the central aret their phpdiolvgicelilf aweptsblei delt;s amd tsbdvatesional pat hways in

the contral ner va\eRya I 3ok atdd BBES A"l BFgfcd 5 TerO T AP 1o

- pat hways is knomn avi our a
psychonot or tuib5v?i@ptreﬂn@epr21meah!ﬂ1$eﬁfﬁ1metﬁ!ﬂnﬂthniﬂa@¢14ﬁavhiNGahfl)-QHvWH ch

ant agoni se thgnghirRalod dia s bnl SidiblRALP! Aickot 1S | sﬁecfsuana ol

treatment of, conditions:such as psychofic di sorders . schi zop enla and
mani a) ; anX|%%9' htdga %ﬂsea and vom ting,’ partlcularly that associated with
ca@er 30 zfmréuarfaws afdtinbglicohdsindpyre tﬁernyaumo@idé @hauwne (1) '

are al so usefyl P{"ed'ys f&%rtﬁéufrae[}%hé’zfef%%&f 'f%n%%%s by P&tn‘i"glécgetlc ul cer

gastrb|ntest| 8 tTon.’s as occur %pép5|
refl ux oesopwmghydmatef| at ul ence and. irritable bowel syndrone; mnigraine; " ahe

pai n. COMpOUNdsyof;§ 153! aflodoiabBY thlaf i ihlibd delendd £31dERRE Of

dependency on drugs and st ances of abuse, pression and denentia and
ot her cogni tRhy8i Q%FGHYS acceptayle Wﬁkﬁle@#s‘!f ﬁbe RofgoYNds,peROTE4Ng §p

cert®in of t#ip R 16PN L6 L Iy e1é11yie0NO UREELab14 BnpsHABL iiRn Bacause of
their high converted 5&_xsxg_1nto the parent compound of formula (1). '
Compounds of_the invention are potent and selective antagonists

of S-HT-inducgd :e;ponées of the rat isolated vagus nerve preparation
and thus act as ﬁoteﬁt and selective antaqodists-of the 'neuronal’
20 5-HT receptor type located on primary -afferent nerves. Receptors of
this type are now deéiqnated as S-HT3 receptors. Such receptors are
also'present'inxfhé'central nervous system. 5-HT occurs widely in the
neuronal pathways in the central nervous. system and disturbance of

. these S-HT containlng pathways is known to alter behavioural syndromes :i:g;)
25 such as mood, psychomotor activity, appetite and memory.

Compounds of Formula (1), which antagonise the effect of 5-HT at

S-HT3 receptors, are useful in the treatment of condltlons such as
psychotic dlsorders (e.g. schizophrenia and mania); anxiety; and
nausea and vomiting, particularly that sssociated with cancer
30 chemotherapy ana radiofherapy. Compounds of formula (I) are also
useful in the treatment of gastric stasis; symptoms of '
gastfﬁ&ntéstinal dysfunction such as goccur with'dyspensia; peptic
ulcer, reflux oesophagitis, flatulence and irritable bowel syndrome;
migraine; and pain. Compounds of formula (I) may also be used in the
35 treatment of dependency on drugs and substances of abuse, depression

and dementia and other cognitive disorders.



select|V|ty for 5-HT3 receptors, would not be expected to produce

desirable side effects. Thus, for exanple, neuroleptic drugs nmay 5

eXhi bht extrapyram dal effects, such as tardive dyskinesia, and
‘penzodi azepi nes may cause dependence. Accordi ng to anot her aspect, the
i nvention.provides a method of treatment of a human or -ani mal subj ect
suffering froma psychotic disorder such as schizophrenia or mania; or from
anxiQty; nausea or 10 . vomting, particularly that associated with
cancer chenot herapy and radi ot herapy; gastfic stasis; synptons of

gastrointestinal qyfﬁfxﬂgcéhgﬁrﬁuﬁfb@%r%n@ﬁﬁ'fﬁr &by oPCRPABONE | S, peptic

ulcer, flatulence and irritab ovvel syndr one; mgral ne; or pain, Wmch
conprises adni9Anéitioangy te %‘P"P@E'f"i’sv@ a?ﬂ?uﬁ'?"ed'ﬁ:l%i‘!c ﬁ%{iﬁd"%ftth’F RigR (1) or
als p&mb@imkcmrl Y- HIGC AR PO S, sa&&mhotswevaiaéctwrteosmuce

Accordingly, the inv I an rovides ceutical canposition which
conpri ses at | ' EQEPLL oa%e Tﬁoc 21 o L1 ??lprﬁxﬂ’ C|?u6°k Ctd‘ﬁe @8 Mati ves
.of tise generaIemnmmt(ap)/rammuremyss,olsogl e8| tardise alyshbresigalae and
sol vates (e.qg. nel?bég&)[a& %Pest,Qay gause aeﬁé?{deH&? in human or veterinary -

a

medi ci ne, and for mni stration by any conveni ent route. Such
conposi tions may bAFGPSAIAA 5P c¥porherc 3RRARSHy i BENYRITARD AFSY HRPSOALTShoRRTe

physi ol ogi cal | preaeheipt aplL nGidn bﬁréiuﬂﬁlﬂ/sﬂbjéi?tcls@ff%@iﬁa rl:bmlaa bBgcHmREPOUNdS
accordi ng to the inventi oral , buccal,

parenteral , ret8F9% s??’hﬁ?d%%ﬁ?prﬁﬁm?u%t?%ﬁﬁab AL aﬁ"?’%trym LR for
adm nost rat | orvamtingyapattiionlamly i tretif édsmbiared eitthernddrr om;rlmthhaaplyomd”u or

the nose). For, g#heq. Di g%{ﬁ a SL%hesg?Q%d@SflﬁsasE?&n@%ht%

take the form 3 capsul es prepare |onal
30N e AVEh e hdpmﬁpﬁh%’eﬁﬁfbm pgsopbagifighl Q,epé*eut&pem g 1§E|‘¢-‘i¢”a§ and

bi ndi ng agent slmtsblepsml a,tdditbﬁ@dmmaaﬁe;at&r FQm PRhEA BNdx;ﬁ}iEéQ' I done or
hydr oxypr.opyl methylcellulo act ose, m crocryéga i ne

S ers
cel lul ose or d"epigreRing G@e‘?ﬁfﬁﬁbb“ﬁha‘?‘e-)" ‘Pﬂt?r pempoued (f formigneli afm e
steangte, tal pHysislidgically GdcEpbasigr salts oi-es:gvap@ttabeeo??: starch or

Sodr i St ch o Rt bk RIS ol e S Sl L PP ).
composition which comprises at least aone compound selected from
tricyelic keﬁohes derivatives of the general formula (I}, their
ﬁhysioloqically aeceptable salts and solvates (e.g. hydrates),

20 for use in human or veterinary medicine, and formulated for

| administration by any convenient route.
Such compositions may be formilated in conventional manner using
one Or more phy5101091cally acceptable carriers and/or excipients.
Thus the compounds according to the invention may pe formulated

25 for orel, buccal, parenteral, rectal or transdermal administration or
in a'form suitable for aaministration by inhalation or insufflation
(either through the mouth or the nose).

For oral aaministration, the pharmaceutical composztzons may take
the form of, for example, tablets or capsules prepared by conventional

30 means with pna;maceqtieally acceptable excipienté such as binding
agenis (e.g. pregelatidised maize starch, polyvinylpyrrolidone or
hydroxypropyl mefhylcellulose); fillers (e.g. lactose,
miefocrystalline cellulose or calcium hydrogen phosphate); lubricants
(e.q. Jmagnesium stearate, talc or silica); disintegrants (e.g. potato

35 starch or sodium starch glycollate); or wetting sgents (e.g. sodium

lauryl sulphate). The tablets may be coated by methods well known in



- 8- the art. Liquid preparations for oral admnistration may take the -
ormof, for exanple, solutions, syrups or suspensions, or they may be ,
(gresent ed as a dry product for constitution with water or other suitable \

vehi cl e before use. Such liquid preparations my be prepared 5
by conventional neans with pharnaceuti c.aléy.accept abl e additi.ves: such as
suspendi ng agents (e.q. soroitol ,syrup, cellulose derivatives or
hy&r ogenat ed%é’ﬂlﬁte f'e%tqé'id RESARLS P%J°5g%?ﬂlsa?@'@s raldpppay bpkeydhei a) ;
][lon a_queousd\fahh aifeslﬁﬁeegampaler;msmmidns,osyx)qpesmer@spaiéwhsalo@ohs&y ﬁé};\ ble
ractionated ve p dves (e, met hyl or
propyi - p- hydrp5§y "Eatggoa esh%’) p |tcF%%?éi‘gél%ﬁgoré?ég%ré??f)n? i y Pfal so
contain buff suiwlesveﬁlbéempr@ usgo| Gureh niawid preeerahiong nmgem prepgared
appropriate. ueremgatmm rﬁé&,somadn a%aes&trieklm aeaapttaslétuddﬁbiv\es such

forSrul ated to give control el ease of the act’ive conpound. For buccal
admi ni strati @8 ?Weﬁ‘!ﬁﬂ%gﬂ‘iﬂtﬁn Hay m&t?hé!’?ﬂ?nﬁ‘su%sﬁaﬂﬁ“ét’%“dresl‘U-‘zenges

fornul at ed | nyapsyenatéd Ralo renmraes); Iﬁtﬁseagﬂ@uag@\t%f (¢l !léB/iQ:B‘l.i.hQﬁ may be
f ormul at ed for B%?r enteral adm ni st Eat i,on

ect.i on (i bol us
o] oot rordor SEalRhE i A BItels Brie oianhhd st hilaTeatake perhiL
presented in a\lluoﬁoldosat;ecﬁ.{bnated vegefamle @ily) ;i ancappesdrest ivesi fesgul ti - dose

cont ai ners, ﬁ&agraﬂggﬁlﬂ‘{-ﬂﬁ@f&?ﬁ ﬁateg% gg{g}gsgéiogns FRY take such

forms as suspéensions rons I n orly or,. agueous vehicles,
and may cont QK EPATAEIOND MEY ;ﬁlagmrsfrasrmcwfﬁ%r ﬁéb%n(f nlﬁvgourgnablqommrnmaﬁw or

di spersi ng agapdtenind dgehfRtdsV Shproptiteact i ve ingredi ent may be in powder
formfor constitution wth §BSU|taBI e vehicle, e.g.. sterile: p¥rogen free 25

wat er, before usdTeARRAtIBAH IR IR a‘?"ﬁﬁl??ﬁﬁéﬁ’rf’?d??yr@? syitaplye Teulated ed iQy
rectal COMPOgbtgiveScentrol bed FePEnNRi 6PthaSactive edcupbLRA. eNeNas,

€. g.
ol yesri des. 30 & K chchireel bR s T Re, FRee fEoB R, e SFsuarg%t“
tablets or lozenges formulated in conventional manner.

The compounds of the invention may be formulated for parenteral
administration by .injection e.g. by bolus 1nJect10n or contlnunus
infusion. Formulations for injection may be presented in unlt dosage

20 form e.g. in ampoules or in multi-dose cqntainers,'witﬁ_aniadded
preservative.. The compositions may take such forms as suspensions,
solutions or emulsions in oily or agueous vehicles; and'may'cgntain
formulatory agents such as suspending, stabilising and/or dispersing
agents. Alternatively, the sctive ingredient may be in powder form

25 - for constitution with a suitable'vehicle, é.q.'Sterile'pgfogeh-free .
. water, before use. ' ' _ o/
The compounds of the 1nvent10n may also be. formulated in rectal
compositions such as suppos1tories or retentlon enemas, .g._
containing conventional supposltory bases such as cocoa butter or -

other glycerides.

30 - In addition to the f‘ormulatmns described prevxously, the
compounds of the invention may also be formulated as depot
pre;ﬁrations. Such long actinq formulations may ‘e admmistered by
mplmtation (for example stbcutaneously, transcutaneo_usly or

35 intremuscularly) or by intramuscular injection.  Thus, for example,

the compounds of the mvention may be farmulated with suitable



»copmpounds of the invention may al so be fornul ated as depot preparations.
Speh 1ong acting fornul ati ons may be administered by inplantation (for
etaang subcut aneousl y, transcutaneously or 35 : i ntramuscul arly) or
By intranuscul ar injection. Thus, for exanple, the conpounds of the
invention may be formulated with suitable -9- polyneric or hydrophobic
materials (for éxanple as an enul sion in d&n @acceptable o0il) or ion exchange
resi(ns, or aspsRMEritIbY HRIrdPhddidaidtéfidLEforl @kafpl¥ TS Gin BfuldisRan B9 Y
sol uble salt. For mnistratjon by inhal ation the conpounds according to
the 5 accephehht Poh) BF e AEIANER (1S5 10%4 05 PR APFRANNE IS an

aer osol spraydewieativiest, i for Bramplpy ams ar spaedngbc lssluirleasalghul i ser, with the

use. of a suitabl e{ﬁ{ %%i%tlasgh?ti%ng%}f S.igﬁ?ia%ri&qi Aeugém%geuagsg%g%?rdina to the

trichl orof | uor onet hane, -Or ot uor oet hane, "car ox1 deor ot her
suid abl e gas.inventinn @necopveniepkly gl ivaddatn dbel farmeofi@pagarosol spray

unit may be detREbAE48dn ¥R Bé’és@hf‘fbeﬂ_ y&deol & ABbIIMBEr 2 uEi’FrR fhedusTBEY -
e hal er or

Capsul es and cartrydges of e.g. gelatin for use in an in r
i nsuff | at or ne4itBele Araegldeats Coft Aighkerodipbimderetiareof a conpound of the

i nvention andt@ichbbictlLErdiRtlidie , DAt 16beHet 287 I RELOFRANG| cBLBdS Miodide or

F I nt | .adm ni ti , Lh d di to t ' ti
e for mul At P HESCBIATP IS oy 1M, FEET | B FPRVELSEH 1BPRL ADPBAE

unif, dose devirdé may &kt erteanines! yy groaiqimadervalve twi tbl vesua trebbesdcarri er
for adm ni strati Uy, S : L @& ' . 2 . : The
conpounds of gr‘_’ﬁgl' a%% P%J%gy%atf ggl‘%éggé%oﬁl éf%r_élaf%ﬁ ncgon%ll"ﬁ%tllnoﬁn vﬁnth ﬁleort her
t her apeuti c aQfeAnsuffigtar meyrbe:farmileted sophaininga penderomiyoft gjcomgewnd s

synpt ons of ggstkhei Hvestidhbndl s EUNRGHLEO howassl dadESQARNAAS 14efddel BY, the
congounds of fornula (1) may be admi nistered in conbination with

anti secretory® ERts such. as histanine [err]-receptor antagonists (e.g.

ranjti dine, sufotFsk nateandsaktadinestratidrgr the icofpdunsr accoedihg to the
omeprazol €). f RLEPOSGLy 425 Fourhls S8 RAYRLSH ol Nmi Mt LR (2 4
. suitable metered or unit dose device or alternatively as a powder mix
with a suitable carrier for administration using a suitable delivery
device. | o ' . : |
20 . " The compounds of formula (I) may alsc be administered in
combination with other therapeutic agents. Thus, for example, in the
treatment of gastric stasis, syﬁptoms'of gastrointestinal dysfunction,
and nausea and vomiting, the compounds of formula (I) may be
: admiﬁistered"in combination with antisecretory agents such as
95 histémine Hz-receptof antaqonists'(e.é. ranitidine, sufotidine or
\_/ loxtidine) or H*K*ATPase inhibitors (e.q. omeprazole).
' A proposed dose of the compounds of the invention for
administration to man (of approximately 70kq body weight) is 0.001 to
100mg, for example 0.01 to SOmg, more preferably 0.1 to 20mg of the
active ingredient per unit dose which could be adminiétered, for

% example, 1 to 4 times per day. The dose willldepend on the route of
adminastration and the condition peing treated. It will be
appreciated that it may be necessary to make routine variations to the
dosage depending on the age and weight of the patieﬁt as. well as the

'35 ~ ' severity of the condition to be treated.

" According to ahotheb'aspect of the invention, compounds of
general formula (I), and physiologically acceptable salts or solvates
.thereof, may be prepared by the general methods outlined hereinafter.
In the following description, the groups Rl, Rz, R3, R", A, B, Q, n



(

‘the fol |l owi R BELSE B

-

adm ni stration to man (of approximtely 70kg body weight) is 0.001 to -
100ng, for exanple 0.01 to 50ng, nore preferably 0.1 to 20ng of the 3Q_.
active ingredient per unit dose which could be adm nistered, for exanple, 1.,
to 4 tines per day. The dose will depend on the route of adm nistration -
and the condition being treated. It will be appreciated that .i.t. may be
necessary to nmake routine variations to the dosage depending on the age and
ght of the patient as well as the 35 _ - . severity of the condition
to be treated. According to another aspel® of the invention, compounds of -
general forngHdald lare @ depiney 6o GoRgddnis 6 gehadle Fsaldla O sRidwat es
t hereof, may be pfepa{qg by - t he general- nethods outlined hereinafter. In
_ ?SHI the groups [err], A B, Q n -10- and Imare
as defined for cArcpodirds tofa fénetr ajenémalnptacess) (ARl essompbived \Wif sgersiral ed.
According t fi Lal aPROCESS. , onpoungd, of eral formula (1)
whorein A b FABeLL Xn) SFURER ASh R Rsontl o HRURS CIEn gl W bRe0ai ey @ (1)
deBydr at i ng dehydrgidoade ebmpasndu® formgla (BEk:] or a protected derivative
t hereof, foll owed where necessary by renoval of any protecting groups. 15
The dehydrati on process may be @ff@dted using conventional nethods, for
exanpl e by using an o) agic or ¥ngral acid (e.g. p-toluenesul phonic,
met hanesul phoni c, trifl¥oxoaceyig /oX_hydrochloric acid) in a suitable
sol vent such as an et her (feg! t%et r#hydr of uran), an al cohol (e.g.
met hanol ), or gl aci al et§c Sngm at a tenperature 20 -in the
rapge O to 1000C. Accor & fig\t/o a pArei cul ar enbddildent of this process, a
conmpound of gener al fornﬁlaﬁkl), wherein A-B represents the group C=CH, nay.
be prepared directly by theRleaction of a conpound of formula (I11): [err Ky
30 or a rotected derivative thereof, with a conpound of formula (1V):
or a protected derivative thereof, followeda where necessary by removal

_ of any protecting groups. i '_' -

15 The-dehydrationihrocess may be effected using conﬁentional
methods, for example by using an organic or minerak acid (e.g.
p~-toluenesulphonic, methanesulphonic, trifluoroacetic or hydrochloric
acid) in a suitable solvent such as an ether (e.g. _tetrahydrofuran),
an alcohol {e.g. ' methanol), or.qlacial acetic écid; at a temperature
20 in the range 0 to 100°C. | -

- According to afparticulér émbddimént of this process, a compound
of general formula (I), wherein A-B rébresehts_the group C=CH, may be
prepared directly by ‘the reaction of a cpmpquqd_of formula (III): _
25 e ., o
B e (1
VAV A
.®

RL.
30 “ . s
or sgprotected derivative theréof, with a compound of formula (IV):

| oHC -Im (V) _'

or a protected derivativeithereof, in the presence of a base $“¢h as
an alkali metal amide (e.g. lithium diisoprqhylamidé) in an inert
35 solvent such as an~ethéf;(e;g. tetréhydrofgféh)..Thé déhydiation is
' then performed in situ using the appropriste conditions described



OHC - [err] "(1V) or a protected derivative thereof, in the

presence of a base such as an alkali netal anide (e.g. lithium

~df i sopropylam de) in an inert 35 sol vent such as an ether.(e.qg.
stetrahydrofuran). The dehydration is then performed in situ using the
appropriate conditions described above, followed where necessary by

deprot ection. Conpounds of formula (11) nmay be isolated as internediates in
'thlquarticular enbodi ment of process (A). ﬁmcord|ng to a further
iment of this pr ocess, a conmpound of 4 - -~ - general formula (I),

wherein A-B re rese roup C=CH, repar ed_by convert

hydr oxy -gr oup 28@'[? ﬁd%BFef%"f’ﬁ?ﬁaéy(?)%/)depf‘ﬁtteﬁgh%'eﬁ?)%‘?{j“ﬁ(5’5 *‘cgrgigha as a
hydr ocar byl sul(mhbrlmlyebe( dsglatednes \ihtdreediatast in fthiepareiddae sssiophivent egf
using conventiopal. rr@“mds in the presence of a base (e.g. triethylamne
or aqueous' so i um L hydr oxi de) in a solvent such as an ether ée.g.
t et r ahydr of ur an) cﬂccamlapcbm yrkhgr empediment )of ApisPEPERESH 0a MIDPOUNd ©

general proceggnéRl r@mmmqndur@fregemeaqlepfr@éémgatr(é );rawcbﬁc RBY et ed
i nt o5anot her conpound of f or mil aﬁ%’ﬂ usi ng conventional- techniques. Such
r

conventi onal tPEEPRREYUR CPRYSLhRI '?:Yg'éﬂ’@t 95RUP Af kKF1S9mpeynd A€ \fioaPylh and

%:]l d- cat al ygedm),eama@ea Weavigg Preiup CddcAnasiadn geioe af BALUDIhonEEs €el@cassary.
us, accorain one [Nt e onver si on

Commoundeor PREk G R e oo By LS e BB S mihep e
i's other thania fhe pfesenkerpfl agrass {aa-rqr-]traleksmgdmgq! mrpaaweods crodQuR 0

i's other thanpgqpsnay) %YaQsVoQUQwa%Mcib%spér?Fé%ﬁ&d (QYq.hM:QEP&%?&M}Qni R an

corr®ponding conpounds in which A-B represents thé group C=
Hydr ogenat i on 248341 £ Bhe"ei@B0t)o convert an al kenyl or an aI kyny!

subsgtituent into aw&cafdiyal; wlasanrteue@ene@al trodéde/ 1(B), |anE@np%Elndi|df9@M'leral
substituent, aqr ubsti

Hydr ogenat i on 85’3‘&%?’? ngh "geeﬁ%‘?"a?FE%‘f&BE"ég”?H?e Eédr ggf%??ﬁ'ﬁ‘las tHg

convent.i onal plsmm@tunwtlbml emarmhma;sﬁng:hhydmaQEmnad tévbnpaescivusiudé a

- %’2' gatm;lt ;llst Cﬁg&i%q%kaéﬁn%ral&gléﬁ%?o@rcy%%\é BhE '&@Ed—c‘%‘tél)}ééki”&&rav&&o%k'r@

protectlon ana aeprotectxon where necessary.
. Thus, accordaing to one empodiment of the 1ntetconver31on process
(8)s compounds of formula (I) in which A-B represents the group CH-CH,
and Rl is other than a Cj.g alkenyl or a C3-}¢ alkynyl group, and/or Q
20 is other than a ben;yloxy group may be prepared by hydrogenating the
corresponding compounds in which A-B represents the group C=CH.
- Hydrogenation may also be used to convert an alkenyl or an alkynyl
-substituent into an alkyl substituent or an alkynyl into an alkenyl
Kﬁis substituent, or a benzyloxy substituent into a hydroxyl group.
Hydrogenation according to general process (B) may be effected
using conventional procedures, for example using hydrogen in the
presence of a noble metal catalyst (e.g. palladium, Raney nlckel,
| platlnum or rhodium). The catalyst may be supported on, for examole,
30 | charcoal, alumina or alternatively a homogeneous catalyst such as
tris(triphenylphqsphine)rhodium_chloride may be used. The
hydr&ﬁénation will generally be effected in a solvent such as an
alcoholi(e.g. methanol or ethanol), an ether {e.g. dioxan), a
halogenated hydrocarbon (e.g. dichlioromethane) or an ester (e.g.
efhyl acetate) or mixtures thereof, and at a temperature in the range

35 _
-20 to +100%C, preferably 0 to SO°C.



| 30 .. charcoal, alum na or alternatively a honbgeneous catal yst such ..
s tris(triphenyl phosphi ne)rhodi umchloride may be used. The hydrogenation

- will generally be effected in a solvent such as an al cohol (e.g. netharol ..
or ethanol), an ether (e.g. dioxan), a hal ogenated hydrocarbon (e.g. *
dichi oronmethane) or an ester (e.g. 35_. 42 . ethyl acetate) or m xtures

t hereof, and at tenperature in the range -20 to [err] preferably 0 to
[e&r] - 12 - %‘@5%% O YCkRBt RIPoLNSAE 3l hhe ointeReonveraiatoAvesesison
plr ECFSS[ (B) j(ea,c?rﬂmful:mrhdo?ffmmuilf((t) I)iri [anmi ehl iﬁre%edtgpae@g@t sugyllerr]
- a , [err].cyclo rr en err] a . [err
cycl>loal_ky-l [erﬂ"% %Wcaﬁfygrl’pﬁh%i?ﬁfe&yrl}/ Ga-ig) 3} B\Crﬁ?”&éﬂ YE&H%)'&XHHHW whi ch

at | east onelkyl or phenylof;{pmlkylagdojmr pf a epnpmmdt $n ahlien rdt akdet ongerr]

cygl oal kyl , 2], al k& e enkl.alkyl gqraoup,or a.compound. in
V\,h:sch Q repr‘lefggntag%ak[ erpré kfanllggx€)edrLaglgklehyélgf’e%?}io%lﬁc}Xy Qj'rsgggk‘?ﬂyla"
conmpound i n ARBNYH CR73 Y bramoee rqr pepampound singwiiishr § edoicgbentis perr] al kenyl
group may b epPaee y 1t g OPGHAY o - (4R w one or
more of 10 Q:'IQ-L g 9| cn‘erar'_ A%ﬁkg d[.felgrf;k%gpr esgﬁt&fa ah?/aroé'g‘?l ia_ Qiré;l@&{)r%?Q
represents. aF"Hé‘Eﬁ SxyTersesens neluepHirlapk A aani dhenkl G5Pup eyt Be gener al
process (8) Arepsregl by dlkglaties & lvempaindodflCloraal Hf Idt e g6rlps fdieho@s
cycloal kyl , aal yhiorgmp gk I ol The above -
al %/)I ation ngéEﬁ]’ohs’ r?ayg"gée@ef ?%Pcrlgg%&géi rr'1§°5rtc'ﬁ3" 58P0t 3t EPAFERETLS g agent
sel ected erW)’éoE?R!@-of. formul a- ROZ where [err] represents a [err]

al kyl, [err] cycineatéd »alig/iak i a8ddraih§ ol qé’rﬁé@é’ﬂ#y Of[ergée L(]rsg £his_also

cycl oal Kyl [e,rrl al kyl , _orH:Phen | [err]al kyl group, a sen
| eavi ng at "Bt 4§PothF 40k %témafoﬁ@ﬁ”a‘iWFe?L&?‘ 99 cycloalkylgalienyle,

bromi ne or icodphemelikyln gaeydsaxy group (e.g. trifluoroacetyloxy or acetoxy),

o 231 wenbsul phonfPoR s, Sfiotasiie arRTIRTR ) 2 P SE Rkt thr formula
[err] The alekgtapriiate adkyldtdngiageobnsalected Ifyont aompeshdsUbf i faradld REZt 25
organi ¢ sol \Rbte RICTeriBabntd 2t ] LA IANE I8, (fe a1 ) IRy L FAIORE de) .
C3-10 alkynyl, C3-7 cycloalkylC;.; alkyl, or phenylC;—jalkyl group,
_ and Z.rep:esents a leaving atom or group such as a halogen atom (e.qg.
20 chlorine, bromine_or iodine), an acyloxy group (e.g. B
_:trifluoroacetyloxy or acetoxy), or a sulphonyloxy group (e.q.
N trifluoromethanesulphonyloxy,-grtoluenesulphonyloxy or
methanesulphonyloxy); or a sulphate of formula (R?),S0,.
The alkylation reaction is conveniently carried out in an inert
25 ~organic solvent such as a substituted amide (e.g. dimethylformamide),
" an ether (e.g. tetrahydrofuran) or an aromatic hydrocafboh (e.q. o/
_toluede), preferably in the presence of a base. .Suitable bases
include, for example, alkali metal hydrides (e.g. sodium hydride),
alkali metal amides (e.g. sodium amide or'lithium'diisoproleamide),
30 - alkali metal carbonates (e.q. sodium carbonate) or an alkali metal
alkoxide.(e.q. sodium or potassium methoxide,'ethoxide or t-butoxide).
The reaction may conveniently be effected ét'aitémperéture'ih'the
rangd -80° to +100C, preferably -80 to +50%. - - - |
~According to another embodiment of general process (B), a
35 compound of formula {I) wherein R} represents-icozﬂs, -CORS, -CONR?R‘
or -Sﬂst may be prepared by acylating a compoind of formula (i)



-an ether (e.g. tetrahydrofuran) or an aromati c hydrocarbon (e.g. tol uene),
ireferably in the presence of a base. Suitable bases include, for exanple,
ﬁ[kahggnetal hydri des (e.g. sodium hydride), alkali metal am des (e.gqg.

»sodium anide or lithiumdiisopropylamde), 30 al kali netal
carbonates (e.g. sodium carbonate) or an al kali netal al koxide (e.g. sodium
or potassium nmet hoxi de, et hoxi de or t-bytq;idg). The reaction may
conzéniently be effected at;a_tenﬁeratufe In the range -80 to [err]
preferably -8@heargipdy Fepkessnts Aghrdrogematar- ibe ftiogr reackdens mey Reess
(B), a 35 effectOdRBEAS Al approptiate( Adylebeidiagedtcabdorddng aents [err] or
-502R5 may be prepared. by acylating a conpound of formula (1) - 13-
wher ei n [err]c‘ﬁﬁgggﬁﬁ%s ®ChYWGgen -at om The acyl ation reactions may be
ef fected using anSaptmbbpracylet ingybgentsgirejadé aegl dralioes e .q.omueamtyilonal
procedures. Syj |l e atin ' . ACY, | des;: (e..gy - yl, 5
al ky3 sul phony#i,'}ygrgu%néﬁg{ﬂ tﬁho% qug%thgﬁggwgﬁ?%’ d%ro@?b%g: i Hgid g?ﬁ )?"géérgnd
symetrical ashydyherisi¢el gnhydrigesdergca symepdic¢ale aofydrddenpfafgamuid | over

al kyl hal of or 8@, 4 )8 YowdrOWBky12hKdd ForhdtQsOf £1gTR] Kok aﬁé}llpm%"i‘t)?&rm(ageﬁ},

hydr ocar byl sul phon%t €s such as p-tol uenesul phonat e), carbanoyl halides
(e.g. carbam§PlRbRNESIER-Tof PHITREATRYL By IohoRakasoRHR e85 and i socyanates (e. g.
i socyanat es 0op-fusAHsulpiinake Th@afmel ]l HaliBes Cly.cabfitnoyl k16t iret 6 in

pot asi um hy dF 1S T ED - selPafuces whapden¥ire E8l-CRren et 8 um 15
car bonat e) , afmf'ﬂiqﬂ:::alﬂsNﬁ.&;al al koxi de (e.g. potassiumt-butoxide), '
YLy o or ¥ AALERPRGP KO0l 88 ABELS v Blskefll I8 (05,
acylation of Besfepieh geoveikeH) mekall hyrigei RS pediym QR RREFRALBT nani de or
20  di ppddivbpeahagide) metblledarbbofatd. (& 8f." 8b0idmObdipaPasyiudi Oxan) ,
hal ogenat ed hydr acayhons (ieis TebY TR :50' O ot talbtin bS8y ,
butyllithium, lithium diiéopropylamide'or an organic tertiary amine
(e.g. triethylamine or pyridine).
Suitable solvents which may be employed in the acylation of
general process (B) include amides (e.g. dimethylformamide or
20 dimethylacetamide), ethers (e.q. tetrahydrofuran or dioxan),
halogenated hydrocarbons (e.g. methylene chloride), nitriles (e.qg.
acetonitrile) and esters (e.g. ethyl acetate). The reaction may
conveniently be effected at a temperature of from -10 to +1507C.

Acco_rding to a yet further embodiment of general process (B), a

\_}5 | compound of formula {I) in which Q represents a hydroxyl group may be
' prepared from the corresponding compound in which Q represents an
.alkoxy or benzyloxy group by acid-catalysed cleavage. The reaction
may be effected using a Lewis acid such as boron tribromide or |
~ aluminium trichloride, in a solvent such as a halogenated hydrocarbon
30 ~ (e.g. dichloromethane). The reaction temperature may conveniently be

in the range -80 to +1000C,
#Bcording to another general process (C), a compound of general
formula (1), wherein A-B represents the group CH-CH 2, Mmay be prepared
__ny reacting a compound of formula (III) or a protected derivative
35 - thereof, with a compound of .formula (V): ' ' |



acetonitrile) and esters (e.g. ethyl acetate). The reaction may
conveniently be effected at a tenperature of from-10 to [err] Accordrvg to
(a yet® further enbodi ment of general process (B), a conpound of formula (1) .
in which Qrepresents a hydroxyl group may be prepared from the

correspondr ng conpound in which Qrepresents an al koxy or benzyl oxy group
by _aci d-cat al ysed cl eavage. The reactron %my be effected using a Lews acid
such as boron tribrom de or aluminiumtrichloride, in a solvent such as a
hal ogenat ed hydrocarbon 30 .= .LCHz ¢elm. dichl ord¥8thane). The reaction
tenperature may conveni ently be in the range -80 to [err] According to
“anot her general process r): a conpound of general fornula (1), wherein A-B
represents t"ﬁ@"@%’bt‘rp"f@rer""f tr?af»‘ b“eﬂ"p?‘%rﬁf’ﬂf"o?r?%cts% ag 8J1aleaemn asem
formuta (I119r @h a:ypaiy et sulpaeny loal.i gieuBbas previoushigradinearifbh &, eergound
of forrrula (\Qt ¢ ¢ p 14- LCH2
- Bm protec e(“\/?ewa% e, tpereehy e Prepencs 26 208 or °é+%'(ﬁ5‘ such as
a hal ogen at\mnrernm:nswyl by yrepevalyof hanyy brodecyingigraspsr Svitapd £ yoasesi ned
for 2.0 @ fholude alkaliPhO{ChS ﬂ:@glo@ag' vsoélnﬁr&ogotéggmr dpigagnce of a

base, followe ere necessary r enov of ect ng ‘groups

Sui t abl e bas#dkalhcegak a&kmqes e MFP%%‘GED‘&WéM @ drkadbtmesal um

hydride), .aldalks mét.gl latkmﬁr d@ﬁsdp@eﬂ/laﬁ\%@ﬁs rmén:teaaﬂid?xrndﬁ)coarereﬂekaiy
net al am des

( dii.so . _The L act i,on_may conveniently
1010 e Bafiseg bl 49190 RS, BPYVeEE) S o€ BB (% ey (el
t et r ahydr of ureztrn)ahydtoﬁmmﬂytaﬂsedstartuﬂm @@ide (edgnetdipétfrylfarmaniéde) 00 aan

aromatic hy %%@2{&05 é&cqf%eolrgeq;ekopremta@d Lgr%)%a&wa%uw tghﬁ?é ﬂgra

to [err] Acc rr ‘geheral process conmpoun
formula (1), -G\thtréﬁﬂ A B represents the group [err] nmay be prepared by

oxi di sing a cormweldm‘q tordndtAed \jb)rerélebfc]céy@e(@' naAcdn{éBﬁr?cF%mﬁerférEl/drOgen |
atom or a hydr oup, or a salt or 25 %H tected derivative :

0
t haseof , fol'l'°6Wég° \K/ﬁir NRERIS 478 fesyewﬁﬁvfére gFoup CH-CH, may be prepared

by oxidising a compound of formula (VI):

20 (Vi)

wherein Affepresents a hydrogen atom or a hydroxyqurbup,'or a salt or
25 protected derivative thereof followed where necessary by removal of : (;J
any protecting groups.. ' o
_ The oxidation process may be effected using conventional methods
and the reagents and reaction conditions should be chosen such that
_they do not cause oxidation of the J.ndole moiety or other functional
30 groups. Thus, the oxidation process is preferably effected using a
mild oxidising agent. ' '
¥When oxidising a compound of formula (V1) in which A reoresents a
_ hydroqm atom, suitable oxidising agents include quinones in the
presence of water (e.qg. 2 ,3-di¢h10ro—5,6-dicy'aho'—1 ,4-benzoauinone or
a5  2,3,5,6-tetrachloro-1,4-benzoquinone), selenium dioxide, cerium (IV)
' oxidising reagents (e.g. ceric ammonium nitrate) and chromium (VI)



‘any protecting groups. The oxidation process nmay be effected using

t nventi onal methods and the reagents and reaction conditions should be
hoseg:/such that they do not cause oxidation of the indole noiety or other

sf'unctional 30 groups. Thus, the oxidation process is preferably

effected using a mld oxidising agent. when oxidising a conpound-of fornula

(M), in which A represents a hydrogen atom suitable oxidising agents

i ncl{ude qui nones in the presence of meter1§e.g.

2, 3-di chl oro- gﬁfﬁﬂhﬁqaﬁgg& Tebgnaz0 IRQSI'? o?' chromic scid in scetone, for

2356tetra or o- enzoqul none), sel eni um_ di oxi de, -cerjum (1V)
oxi di si ng rea§¥ ple(Jongs’ c’&aﬂﬁntanﬁﬁrﬁ'\ﬁﬁ‘l‘%ﬂ"t Epioxide g ewiiddnedn (Vi) -

15- Of<l di] sing agemhsn (cmalsla:gsalqéhpamwéf cr?t-m:p (e dnlmlaﬁ\%] erres‘egts a
exanpl e Jones! rea or ¢ um trioxide i.n en ising a
compound of - BYFEEE (dropy FUlkADy Reidipi afete, BCHyHe Witingnditin e 211
oxi dé si ng ageptesennel ofde@atpn Kenps thdtlheltfso-s 6-dicyanpr bdieherzagiinaeecor (e. g.
2, 3-di chl oro- 5 ?51'6%’&2954104‘0 @Q‘Zg o'agg%ng'j ketones (e.g. acetone,

2,3,5, 6- tetrach oro-1 enzoqui none ton {' . 0. acetone
met hyl et hyl keﬁeﬁyléF“b%FmﬁaﬁénWﬁé?hqxﬁ”Wﬁé PR efé’ene%essﬂce °l§a§é’a€8 ‘ge g.

al um ni um t - bt @inden . t-sbtcsamdsm @«(fam@m digi Maagm;t %gérﬂ:sg(eﬁ; sals&m@{brpf
chrom c acid IP acet one, atgFl rTr;Jones re ent, or c F]
trioxide in pffidIFRB}C %}MI §‘Efc fit m°§e¥4e. ‘c'g OREL (89 c%ﬁﬁ RPH& Moy

N- br pgrosucci nitmigleige h akkidise) phexaldbescd imigidedi (retdmyNemHlphmsucder)lmmet&xe
presence of ag_ oXS‘édlﬂ ?”tm%ﬁg)éls%ipl%xm s Qe Cé’¢'a3ﬂ§é§9'189f 89&& f_’.ghu

an acyl halide (e.g. oxa chl or | t oS chl"o
trioxi de conplesx, prapence 9 an’ actlvatM?wfﬁgévﬁt iagrNQdtal ysts (e g copper

chromite, zi “ﬁl@yﬁlﬂﬁexﬁeﬁpﬁc{dl@rﬁuﬁ' bY &in) acy'iuhéf’éﬂee(é‘l} VEXYIS1 e 0P deS Bl ect ed
from ket ones ggsﬁé acet ong or but anoneé’m ethers (e.g. tetrahydrofuran or

di oxan), . ani d chlordopby RYF +ENSaFHIA téPE’bWGI comrdey, a9dt hanol ) ;
hydr pcar bons deny@irogéhat ion cataDAtae (. q0r cdppleti et bmiteq| epfRNak ik hydfpeﬁad:bons

(e.g. " dichl oron]_at hs)me) and water or mxtures t her eof .

Suitable solvents may be selected from ketones (e.g. acetone or
butanone), ethers (e.g. tetrshydrofuran or dioxan), amides (e.g.
dimethylformamide), alcohols (e.g. methanol), hydrocarbons (e.g.

20 benzene or toluene), halogenated hydracarbons (e.q. dichloromethane)
ana water or mixtures thereof.

The process is conveniently effected at a temperature of -70 to
+509¢c. It will be understood that the choice of oxidising agent will
affect the preferred reaction temperature. -

\_25 Compounds of formulae (II) and (VI) are novel compounds and
constitute a further aspect of: the invention.
. According to another general process (E), a compoUnd of general
formula (1), wherein A<B represents the group CH-CHj, may be prepared
by cyclising a compound of formula (VII):

30 . ‘tl)
& Q ° . °
\T( \; './ \L: \.Im_ ~ o (vII)
AVAVIA (CH) |

35 B Ty



The process is conveniently effected at a tenperature of -70 to [err] It iy
Wi | | “be understood that the choice of oxidising agent will affect the  ;
(prefe¢red reacti on tenperature. Conpounds of fornulae (11) and (VI) are ;
novel conpounds and constitute a further aspect of the invention. According
tD anot her general process (E), a conmpound of general fornula (1), wherein
E{mepresents the group [err] may be pregared by cyclising a corrpound of
la (VI1): [err] ( - - 16-
or a salt oroprobeny of pgtotestd uerivbeimfthefeﬂﬂ OVEX1owbe Ivbe P GREESEaE y Dby

renoval of - ,{ﬁ/"‘o)grﬂéﬁc ?fgf#*?ﬁ% It will be appreC| ated that the corrpounds

of formula ( r"I:r(‘)’f’"?sespond| ng enol hydrazone tautoneric
form 5 It will %@Mﬂtﬂt itbat rthy ¢ampounds off tarmula AGlkomay or

non-aqueous grdyay 't e@b‘ir@é;ﬁoﬁ%ﬁﬁf eRbl @i}d@ﬁi&‘wec@&@o\ﬁéhc YBeR, an-aqueous

medi umis enploye er or 'an aqueous organi c sol vent such as
an®aqueous al coh@i’l‘e eécblsmemmmbe EPRBAES| °'67r insagegpa iy PoragHAcYueous:

ether (e.g. .ﬁlédaéamrpthé ireadnedr aftanaa&uﬁeawustasm&uxwraeaeMS AEEiLn s
sol vents and t %I’:gécat al st for exanp eErglganl c_acid such

ma
as concent r af 717V d‘FtE‘ﬁl"ﬁhﬂ? =Yy o fod ?ﬂ%csﬁ?r‘é’ SHEN AR Aci d
catal yst mayaqlesos adtomsl (Regs eattidnod, stheeok pr isppanpanuily doouws a@eous on

medi um  whi C%Iv{%y ecgﬂpéio%ﬁ nOgle tBEr. EPoﬁ‘JrQRf‘QAsS wbl1 %%hﬁfi@uﬁ@s b 8kn

descri bed ab r box Cc acl
estBrs (e.g.solvents aaEefth&t agig ﬁét%idlsﬂ 'v,eett BFysft"l‘V\lF’H‘“PQEnénalﬂl‘%Fgﬁél‘a aEéW s

acid such asgher 88 dohéddtsated dyarddhiositl @k &ﬂpauri@&ew t(lzrhcéun@rw&s The
cyclisation reactjon conven ent I g be car ri ed out nper at ures of

fTom 20 to [BFS Foiff ERLRLBE P90 SLE SEECRS tHE (HRALN BP0 aTia- pirbeBss may. be (U
carried out arrhyhb@.:qoremae ma‘ulaﬂ wm.ch may pednpphiss pinat & est€ralicbhgls 6aCt i on

medi um whi ch < CQTR! | £€ 48 o’\E ggﬁ]ﬁ&dﬁ.g%Y&QBg &eﬁrgef c3PLY acia)

hal ogenat ed % focarBons Suc as C
di @Al or oet hame estémsh(esadi ethdr emttdhahe ther agiidx catalyst hiddotenerally be a

Pol yphosphat g,88t &lidl Such 3hX8d+oR QfireSdHus, WineNchloride or magnesium
chlorlde. The cycllsatlon reaction may: conveniently be carrled out at
temperatures of from 20 to 200°C preferably 50 to 125°C.
Alternatlvely the process may be carried. out in the: presence of
20 . polyphosphate ester in a reaction medium which may comprise one or
| more organlc solvents, preferably halogenated hydrocarbons such as
chloroform, dichloromethane, dichloroethane, dichlorodifluoromethane,
or ﬁixtures'thereof. Polyphosphaté ester is a mixture of esters which
| ‘may be prepared from phosphorus pentoxide, diethylether and chloroform ;
25 according to the method described in 'Reagents for Organic Synthesis',. v/
(Fieser and Fieser, John Wiley and Sons 1967). : '
_ Aceording td a.particular embodiment of process (E), a compound
of general formula (1) may be prepared directly by the reaction of a
_ compound of fbrmula (VIII) ' Co
30

v '\'(\

\\ / e 1NH23'

(Vm) |

. 35 ' o
_ or a salt thereof, with a compound of formula (IX):

-



-may be prepared from phosphorus pentoxide, diethylether and chl orof orm 25
K| cording to the nmethod described in 'Reagents for Organic Synthesis'
( i esgr. and Fieser, John Wley and Sons 1967). According to a particular
odi nent of process (E), a conpound of general fornmula (1) nay be
prepar-ed directly by the reaction of a conpound of fornmula (VIII): 30 (V
I11) [err] 35 or a salt thereof, with a conpound of fornmula (IX): ( -
- 18- 5 - 17 ~[err] or a protected
derivative thereof, using the appropriate conditions as described above, |
fol |l owed where necessary by renmoyal of any protecting groups. Conpounds of
formula (M1) may be isolated as (fnternediates in this particular
enbodi ment. A protected derivati ? formula (1 X) may for exanpl e have one
or both of the caroonyl groups g ectmd (e.g. as an eff@ex)ether). It wll
be appreciated. that when a conpoun f formula (1 X) is used in which the
carbonyl group at the 3- p05|t|pﬁ'r' ?Qiected it may be 15
necéssary to renove the prote€ting group in order for reaction to occur
with the.conpound of fornmula (VII11). Deprotection may be carried out oy
conventi onal et hqisteaeddaesrivebibd hesmiofiafisang the saiopeibtedeproit bmis ag
may be effect it |t | t t
T et ormmti Oﬁfés{:{‘m%a khfde, A1 H Nl Qﬁer%p%cee%sghg%g egrfovgpa fll“gn,f %‘BX@ecttm?
any sensitive 9PeRMS Cinmpqunésmﬂ Eexnnuda ofV 1T hemayohp dgntietied q%é@!lﬁmﬁdtlét@mﬂtd

undesi rabl e smelgsrrgqeegélgrﬁ en@galmrrpl e, it may be necessary to protect the
ket 30group, for exa thIOk s an eg% ether. It
I

| or
may al so be necess%ggmf"(?tﬁ?o‘feé&fattlﬁe ¥ ?B afity dPTi Miama N8VRi§eogen
atons, for exarpbechwbft htrencamphpketgrgtpy ergtectber(zeyl;.oers wn idnpll ) ethak ky| I€e. g.

t-\bu'tyl) aI kmﬂiﬂ‘:‘t} %}Jpl(e%igteﬁﬂgp)évxg#tahxmaouﬁgygf @Srrﬂrla (IX) is used in
‘ which the carbonyl group .at the 3-po§ition is protected, it may be
'15 necessary to remove the protecting group in order for reaction to
. occur with the compound of formula (VIII). Deprotection may be
carried out by conventional methods, as described hereinafter. If
desired, deprotection may be effected in situ. |
It should be appreciated that in the above transformations it may
20 be necessary or desirable to protect any-sensitive.q;oups in the
. .molecule of the compound in question to avoid undesirable side
reactions. For example, it may be necessary to prdtect the ketao group,
for example, as a ketal or a thioketal or as an enol ether. It may
also be necessary to protect the carbazolone and/or imidazole nitrogen
Ngd atoms, for example with an arylmethyl (e.g. benzyl qr tfityl), alkyl
(e.g. t-putyl), aslkoxymethyl (e.q. methoxymethyl), acyl (e.q.
~ benzyloxycarbonyl) or a sulphonyl (e.g. ﬂ,y_-dimethyliamihosulphonyl or
Ertolueneéulphonyl) group. When Q represents'a hydfoxyl group it may
be necessary to protect the hydroxyl group, for example with an .
30 arylmethyl (e.g. benzyl. or trityl) group.
Thus according to another general process (F), a compound of
general formula (I) may be prepared by the removal of any protecting
groups from a protected form of a compound of formula (I).

Deprotection may be effected using conventional techniques such as

35



benzyl oxycarbonyl) or a sul phonyl (e.g. N, N-di net hyl am nosul phonyl or s
- t ot uenesul phonyl ) group. Wen Q represents a hydroxyl group it may 1t_)ﬁ
((meces.sary to protect the hydroxyl group, for exanple with an aryl nethy
e.g. benzyl or trityl) group. Thus according to another general process
(¥), a conpound of general forrmula-(l) rmay be prepared by the renoval of
any protecting groups froma protected formof a conpound of.forrmula (I).
De(rot ection may be effected using convedBi ohal techniques such as 35 (
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mercuric sa uric c €, SO such as

et hanol . An %éﬁeeﬂﬁﬁ 5 %é"‘ﬁ?ﬁ?lola%"g(f”f"ﬁ "‘lsnBy%‘?"é’gg%’é’ 8fFt nkaqueous aci d
(e.q. dil utetmiskptalr growpr mhy dreochéavied chyatr datmeAh mrtytl mdry:hri\# pabt ecting -
gr6up. my becgl ea"nf‘e‘lr:?é’ éﬁf&‘l‘ﬁ%%' g gdﬁtsm Bf:ﬁ?e L,%fh stﬁ}fg%éﬁ“ Ar(e

pal I adi um on" char coa
aci d hydrol yend gthes. m@ns|Dngh)d1r|olhr%eohydrtes@hpmeecerofaeemqyeaes dridAe.q.

al koxyal kyl g{1Qup é’(&}éh&ﬁcr 8%‘9@90&&&:99:: %c!r&)M %naﬁéﬂmétm RSple%@Gm
tribrom de. An ac ro may be renoved b ysi s ‘unde aC|d|c or
bt cong: ¢ #e ey, Be IBRRE Iy ot ERe Bisa o Fog PR Reey BF & FACALYSA

sul phonyl gr Ceig. mayalbed iumnow ethabyozl) katd Ret iyl ohsmipsmay\aldd be cleaved _
arslomet hy| QY R0h b DAL Te.RG GRS ANBARG.36 i coganditignead e- o

with dilute &t romc-acl ontrlbromde .
hydr ogenol ysalkkoxpakidyd qnoeleelmebefrewocaq alsyng q beyis pai¢ aﬁﬂpuma)nocarar coal) u

Conpounds of ¢ f QB GR, (ldey aewgleeu,prnﬂpawqemvéaoa &}k B0 A s2bhaer. aciaic

conmpound of formula (II ). a proteécted derivalive thereof, with
conmpound of ‘P'E)Pﬁﬁl-cacf"l’q})tmﬁ? (£ -Br 95308 dtydgegen, Brenide; AR Sodiug r'i‘YFFf%?‘lﬁFESence
of a base sumgqagn@ma@:@blméyebal retidv 8¢ tyealkallihé Mydffolysis. An-

15 .afylmethyl'DH-protecting group may be cleaved under acidic conditions
(e.g. with dllute acetic acid, hydrobromic. acid or boron tribromide)
or by hydroqenolys1s in the presence of a catalyst (e.q. palladlum on
charcoal) o '

Compounds of formula (II‘ may be prepared by. condensing a
20 compound of formula (III), or a protected derivative. thereof with a
compound of formula (IV), or a protected dérivative therof, in the
presence of a base such as an alkali metal amide (e.q. lithium
d11sopropy1am1de) 1n an inert solvent such as an ether (e.q _
-tetrahydrofuran) . - : ' -\
25 ' Compounds of formula (III) may be prepared, for example, by the
' method or methods analogous to that described by Oikawa and Yonemitsu
in 2. Orgf Chem., 1977 .42, 1213, '

Compounds of fbtmula (1IV) may be.prepared, for example, by

oxidation of the corresponding hydroxymethylimidazole of formula

30 (XI):
x4

HOCH ,-Im (x1) -

' or a" protected derivative thereof, with an oxidising agent such as
-~ 35 manganese dioxide.
Compounds of formula (V) in which L represents a halogen atom may
be obtained‘by reecting a compound of formula (XI), or a protected



=di i sopropyl amde) in an inert solvent such as an ether (e.g
rahydrofuran). 25 Conmpounds of fornula (I II) may be )

pcepa{ed for exanple, by the method or nethods anal ogous to that described

1By O kawa and Yonemitsu in J. Og. Chem, 1977, 42, 1213. Conpounds of

forrrul a (1V) may be prepared, for exanpl e,doy oxXi datlon of the

corré pondi ng hydroxynet nyl i m dazol e of “formula 30 (XI): [err] or a

protRct ed derideaivative Hheeedf, with aahakm)qenhtsnggaqggemucbue*\ thiomginglblverdde
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sul phonyl hal iile {fstned s N2Re3u! AhANY I SLGRLARL oPRYEgBAIDY [0 Lhe

presence of a mpounds of fornul a
(V1) may be preparfevapowis ek fiophela KYI) eantnengr%pa@eﬁpd’tqndewr'piw rtml a (1)

Wi th an appropeiat rS%bE‘&@G?nﬁorm&Pa (I) with Jrh%ﬁp?op@:@gwlfaéu féHeWé' a
(VI) wherein A represents a hyd rogen at.om may prepar ed ﬁgreactln

conpagnd of f dFHEI%CPMAOURALH 4O el é'él‘iﬁﬁlﬂg‘\ é’@@ﬁ?s%'ﬁﬁkﬁ drogen atom’

di i sobut yl al umdagi wnpbwhmndeoy Qéasudmuandaamhwdﬁf CFormWWe1GI) with a hydride
d||sobutylalumn|umh ytof | | ow t he

reaction with “&ASdGi %/?e“ﬁa?“%*ya? idg‘éﬁa?‘f%ﬂ%"‘ Bl““li‘éﬁ%‘dj&na?ﬁ SR Hﬂ&/ be
ef f ect ed ‘usi ngocomdrite oMaen giidsandybslunfioiume kpdipilde, iasisddsdti fedben
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group may be prepare for exarrpTe y reacting a conpou ormula (1)
V\nthlgn al kal iS*RBt al hydri de (e.g.

. Hydrogenatian may be effected usan conventional procedures, for
example, as described in process (B). A compound of formula (VI}
wherein A repreéents a hydroxyl group may be prepared, for example, by
reacting a compound of formula (I) with an alkali metal hydride (e.g.
lithium hydride).

% ‘Compounds of formula (VII) may be pbepared,.For example, by the
reaction of a compound of formula (VIiI) or a salt thereof, with a
. compound of formula (IX), or a protected derivative thereof, in a
suitable 'solvent such as an alcohol, and at a temperature of, for
25 example, from 20 to 100%C. «

Y o Compounds of formula (IX) méy'ne prepared by reacting a compound
~ of formula (V), or a protected derivative thereof, with the
appropriate 1,3-diketone, or a protected derivative thereof, under the

conditions referred to in process (C) above.
30 : Compounds of formulae (VIII) and (XI) are either known or may be
prepared from known compounds by conventional procedures.

: 'Whe:e it is desired to isolate a compound of the invention as a
salt,?for example a physiolagically acceptable salt, this may be
achieved by reacting the compound of formula (I) in the form of the

3s free base with an appropriate acid, preferably with an equivalent
amount, in a suitable solvent such as an alcohol (e.g. ethanol or



20 l'ithium hydride). Conpounds of formula (VII) may be prepared,
for -exanple, by the reaction of a conpound of fornmula (VII1) or a sahis

t hereof, with a conmpound of fornula (1X), or a protected derivative v
thereof,, in a suitable solvent such as an al cohol, and at a tenperature of,
for 25 exanple, from20 to [er#] ZDonaaounds of forrrul a (IX) nmay be

. db ot ect t
Prereor - vt REARRODN B GTRGLD bnd OF 2 cbiousBeirBify SH BRGS0
t her eof , undethxlhecmhaftqrone et@perﬁeea-tcteﬁ:nalpfd@‘oémnoG:) above.

Conpounds of f or piy@¥1644de1)y AsbebPinlebdl 18] sseralwcamppépﬁeu ﬂ%mpsgw ed

from known conpounds by. conventional procedures. \Wiere-it desire
i sol ate a cofipd@ndinatuging PﬁU@ﬁwPP!ﬁFQ&Qg%F§§&VtacquFaQ%Faﬁf4§§!a° ‘the

_ physi ol ggl ](c:a?d.mpoaﬁaem ahrilaaln), uamgScmenonmhmemmdssby reacti ng the
conpound of for
appralfrp opriate aci glfn%r éf'é?iat?f‘ﬁngﬂnﬁr% ea?ﬁ ﬁﬂﬁqﬂndﬁnﬁf r'fP ﬂ‘rﬁeag’s‘lﬂ {“afblt’(?

sol vent suchotisaiaed dlyc obsdluf oy ofeg mirblireppf enant ihiers- (emt hamﬂc)zmuan
aqueous al co a t tate) or an
queous HBltuQQ%%grgg%%ﬂ% %ng'me%ns @u ol aesrgég%ﬂa% sa? gl% )

ether (e.g. tetra uran ysiolodi calty a may al so be
prepared f roﬁ?%ﬁlhmg $8lids sepntaruaxanplet cposhemdEeRy efl ¢qmaod@p»pam:@'

sal ts, .of thgy ¢oppoLRY QichrQ&rRi'lQ {ds)z)uewgrsa@éeatlmalumethtgm 'y S
Ind|V|duaI enant.ioners of the conpounds of the invention nay obtalned by

reskﬂutlon off- ¥t ure of enantionmers (e.g a racemc n1xture) usi ng
conventional neaPssmpleshofaspiivaipyimalily resbiwvinhgr estdsving: aei die se6d frar

exanpl e St SEEACRES i, 0ho LRGN, CRIRAUAESindNoE drieTlAF anf0 BT B LE

eS of° ReSolving Agent
of opticall yomﬁnwe:arésmmpn@ch@ubmomatacm;ty fghugedarbafigr acdhl de-mi th t he

racem ¢ CoMPEdings1é it bicie: taéfd(&mams&%\mﬁ.% né%lef ﬁia&ifc gapoxyhic and

sul phoni ¢ aci ds Such as tartaric acid o- toluoy tartartlc aci
canphor sul phBRFUdting aiskurel attisemericdsalfremay be Separated, for example, by

fractional crystalllsatlon into the dlastereOLSomecs and if desired,
the required qptlcally actlve_lsomer_may be converted into the free
' pase. o | ' .
The methods indiéated above for preparing the compounds of the
20 invention can be hsed_as the last main step in the preparative
sequence. The same'geﬁeral_methods can:be used for the introduction
of .the desired groupe at eh intefﬁedia;e stage in the stepwise
formation of the required compound, and it will be appreciated that
these general methods can be combined in different ways in such
25 - multi-stage processes.' The sequence of the reactions in multi-stage v/
.- processes should of cburse be chosen so that the reaction conditions
used do not affect groups in the molecule which are desired in the
- final product. S ST
The 1nvent10n is further 1llustrated by. the following Examples.
30 All temperatures are 1n °C. Th1n layer chromatography (t.l.c.) was
carried out on s111ca, and flash column chromatoqraphy (FCC) and

¥
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15 resulting mxture of isoneric salts may be separated, for

X‘arrpl e, by fractional crystallisation into the diastereoisonecs and if

esired, the required optically active isomer nmay be converted into the
‘free base The nethods indicated above for preparing the conmpounds of the
20° I nvention can be used as the Ia§t1 main step in the preparative
sequence. The same general methods can be “Used for the introduction of the
desil\ted gr oupshart-path spbwre dheamet syraghy i (SPEGE ot epbliicse(Mercked385naraf Metuk
required compeydee tﬂeiy)” %ﬁv&@%ﬁ&%&t §0ad Rhald tf'&‘fs :%QE‘%&L t hods

~can be conbined in differe In s t] -sta cesses.

The sequence 8¢nqtgs ‘?’é&&??%h?'}? ﬁmwlsq'éee%éés?éé‘tt‘?ﬁbul ‘a'f'mc'burse be
chosen so thakpédt@armetbmlaemc&tzmﬂﬂﬂsmté@dw&n ainhﬁ@itpmémyps in the .

nol ecul e whi ch de the fina roduc e I's further
i |1 ustrated b?uf‘% f‘%’ﬁlyo%%ﬁ Exdnpl %’é‘gagg’ éc’ hE «g 3!’ fﬁrles dare in
[err]. Thin haltdplety onat cmgnaqnhyﬂ(-tjanlmceﬁtrm ware |deded)lnvenrmagnésm and

flash colum ¢h 9(;3 0

chr omat ogr aph% { ch{)%&ysll E/EQCII;%B@él %ﬂ; rck%]g/téf@ﬁ%&s%elé ve

Sol vent System wq§rwéau¢w @ oneimsghepieymaeitss eBS - lﬂdustrlal methylated
di chl or onet hag 11r-}J_t‘._ganoI 0. 88 ammoni a soI ution. [err] spectra were obtained

at 250M—Iz(|nt tion, n% RLICIty), 2 multiplicity legend : s
= singl et, E%%Lﬁ%| et, T ri plet, mnuiti p| ef, or = broad. Organic
extracts wereldu:sraddmtem magnesi um sul phate or sodi um sul phate. The

fol | owi ng abb ayd; qvl, ng.are used., hTI—IF ; ,
di met hyl f of ma A S i :
Regl st er ed Tr ade Wamgultm@rerqremmnen)ilchloromethane (13 1g) in dry DMF {BOml) was

5-\et hyl - 1- (t phhhenyliig chlv)nrlﬁf 'm%d%oges»grg% han@ 1A épla%é 10§

tri pnenyl chl or onet hane | was added dr opwi se over 30
mn. 150 a sti F'Pe”{fzée?ﬂ?bhwloquﬁ%ﬁiﬁwd%d q) a”d triethylamine (9.52g) in

dry DMF {75ml} at room temperature under nitrogen, and stirring was
continued for 2.5h. The suspension was poured onto ice (600ml},
stirred for 30 min. and filtered. The resulting solid {12.0a) was
riturated twice with-acetone {2 x 250ml) to give the title comoound
20. (8.4g}, t.l.c. (System A 94.5:5:0.5) Rf 0.19.

Intermediate 2

5-Metnyl-1-{triphenylmethyl)-1H-imidazole-4-carboxaldehyde

A mixture of S-metnyl-l-(Efiphenylmethyl)-1ﬂrimidazole-4—methanol
25 o (4.0g), manganese dioxide (activated) (40g) and dioxan (225ml) was
stirred at room temperature overnight. The suspension was filtered and
the solid was washed with hot chloroform (12). The combinea filtrates
were evaporated in vacuo to leave a solid (4.0q) which kas purified by
FCC eluting with chloroform to give a solid which was triturated with
30 hexane (ca. 50ml) to give the title compound (2.999), m.p. 184-188°
(decomp.). ' : :

_ Integg;diate 3 : _ _
| 1,2,3 ls-ret'zanydm-'-s-[hydroxyts-'meth91-1-(tripheqymethyl)-1g-imidazo1-.
35 . 4-yllmethyl]-9-methyl-4H-carbazol-4-one




|mdazol enet hanol hydrochl ori de (7 0g) and triethylamne (9.52q) in dry DV~s
(75nf) at roomtenperature under nitrogen, and stirring was continued.for
(2 5h. The suspension was poured onto ice (600m ), stirred For 30 min. “and *:
filtered. The resulting solid (12.0a) was triturated twice with acetone (2
X 250m ) to give the title conmpound 20 _ (8.49), t.l.c. (SystemA
94@ 5:0.5) Rf 0.19. Internediate 2

thyl-1-(triphenyl nethyl)-1Hi nm dazal A% - car boxal dehyde A mxture of

5-metnyl - a(hnm(ijﬂmyiﬁtx%h(%nl SR umdng«hg &uaatah:angﬂ 2hder mttrodefh Woth
manganese di oxide (activate an i gxan was sti room
t enper at ure 8\¥7 ht@ & %f’éﬂ’gg éfbﬁ?p\ﬁﬁ%ycitaf"f‘?é%éd% f"l'}é’%oﬂ':eq\Xﬁé)
washed with lot stbbmcofabrﬂﬁ [ferr30 mihe dbebsaletidn was atoed edvame-28/hpodat ed i n

vacuo to | ea%s::@d %% ad %h dﬁg) ey ghs V@%e? ]:ﬂ'g%-bxﬁtﬁ% Eill-tl’:tafg%ovf-&—onﬁca

chloroformtog h *WAS’ triturated
) to givé2 m)tat |-é omsarmtergqemg}th atprringg,-After (Heesnmpy’8’,

I nter nedi at e £3) fowdd by 1h at 0“, the mixture was cooled to -780 (20 treated with

, 3, 9- Tetrahydro 3-[ hy drox&P rrgt yI-I-gtrlphen%E nmet hyl ) f)—Hm azol -
4-yI ] met hyl ] Qt?Fé‘PHWt%FI- BaL gin. JHEo {emR) . _ After 4n natBut‘§l 1 iR Tt pge 3R

é 08nl ) wals agtegdato [vrﬂ#'lﬁ]td-lﬂgéranﬂl stmgem fidrt gamtl THie rtgsnncaatssﬂllml Otheof
||sopropy am Q.24 LN . dry THE an 0 r m n.
The sol uti onr\‘?\zﬁét §oPdy %% hedr r\i/apé)n%lte dded’ v 1eat ggnﬁ?gll a&fé"“%ed it il |
1,2, 3, 9- t et r AhGmR)o- Bol lowedply- d¢etdar acixol 1me) onsal('r@szngﬁ %3t arjde poiragn dieto '
ni t¥gen Wi t Bogtd réé&iatﬂ%ﬁalwb%aﬂu hide. f<9bfhpwedn#evmlta&&1e gedrl the

m xture was cool e err] treated wth Intermediate 2 (500ng) in THF--
(6m). Aft ePXEApced [ith]dichdorAmetiene WAXSORY odRe the GRAPMad peiad omaric

stirred for amactbeaerreswéoamt&al i the( tBgideanid @Qr DFdduse drad evwapeimt ed)

Loy, T B Bl mssin AR, BRGR B o
bi car bonat e Q5D-|1147° ' The m xture.was. extracted wth di chl or onet hane

(2x60m ) and the combined dried organic extracts were evaporated. The

resi due vvas:?urlfled bv SPCC el uting
ntermediate 4 :

3-(B—Fldbfoggenglhydrazono)—1-cyclohexan~1-ol

20 IS-Fluorophenylhydrazine hydrochloride (9.35g) in water {100m%) was
treated with 2N aqueocus sodium hydroxige {29m2} anc the resultant
solution was added over 2h to a stirred solution of . |
cyclohexan-1,3-diane (6.65g) in water (_100m2.) under nitroden. This
mixture was_"__étirr'ed fdi' 18h and the resultant precipitate was filtered
off and then stirred with water (150m2). The solid was again filtered ;
25 | df‘f‘, washed wifh watef (50m%) and dried to give a powder (9.90qg)}. This (v
was washed with hexane (2 x 200m&) end the solid was collected to give '

the title compound (5. 3g), m.p. 142-14&“

_ Intermedlate 5

30 7-F luoro-—1 2, 3 l9-tetrahydro-llH-carbazol-a-one
A mixture of glacial acet;lc acid (25m2),
3- (f fluorophenylhydrazono) -1-cyclohexen-1-01 (1.1q) and f'used zine
chloride (1.0g) was heated at 1009 for 20h. The cooled reaction
35 mixture was poured mto water (35m.!.) and extracted with dichloromethane -

(2 x 30m2). The combined, ‘dried organic extracts were evaporated to
give an oil which was purified by SPCC eluting with ethyl



‘wWith System A (967:30:3) to give the title conpound (280nmg), mp. [err]
I'nfernédi ate 4 3-(3-Fl uoropnenyl hydrazono) - 1- cycl ohexan- 1- ol

- Fl ugrophenyl hydrazi ne hydrochloride (9.35g) in water (100m ) was treated
Wi th 2N aqueous sodi um hydroxide (29m) and the resultant sol ution was
added over 2h to a stirred solution of cyclohexan-1,3-dione (6.65g) in
wat ef (100m ) under nitrogen. This m xturg was stirred for 18h and the
resultant precipitate was filtered off and?d hén stirred with water (150m ).
The solid. was sgeateshekdrer ¢3: 25tofdiveverheit1si tompsaher(0( 5Sg) ks odaércd to
give a pomder“ég.g 3y o3 | S was washed wi th hexane (2 x 200m ) and the
solid was coll Bte to dive the title conmpound (5.3g), mp. 142-144.
Intermediate 5 30 7-Fluoro-1, 2, 3, 9-tetrahydro-4H carbazol -4-one A m xture

of glacial acefdigedddided 25M ), _ _

3-(3-fl uorophenp%mmm;- 1-cycl ohexen-1-ol (1.1g) and fused zinc

chlopi de (1. 0g/-thparond 2 =47 atetrapydrosIpmebyl -4Hyparoagel¥dodeact i on mi xt ure
was rESour ed i nto wed eol(BRl of andLerior 8,80 Wet Rartide bl 4H-gaRsdranss(oAe x( 13041 ) .
"The conbi ned, dried ﬂggﬁg&g extracts were evapor ated fb,give ?n oi | which
was purified By SPCEMEI R g% ARIsS: ATAPwise (to_a spirred,, ife-gogled suspension,)
to give the tidfl preomapoemndhétant5y) xat0mal)psodicim, hydrjide [(§8% |dilspeesivadimiodl H

7-Fluoro-1,2,3,-9-tetra - hvl,- 4H-. 79l - 4- . A | '
7-fluoro-1, 2, g’,éin%’etlrna y‘grlbgf Z@Eggr%'g%ﬁli% % ?Jid %&?P‘.elr‘?qﬁ% W’?‘é‘%)at\/\as
addegnodr opwi SEeD temperatusd, farcd- Yool B sebydasiwas etolsdetaddncipdomelhane: 2

x 10rm) sodi unghyshiid)dGad G3%esli RBESe0bhd Bt P ding lvaaTBant iRue Yat DM fo2Mdn),
under nit rogen, and stirring was continued at _ . . \
he suspension was paured into B% aqueous sodium bicarbonate (30m2)

-/ ' extracted with dichloromethane {2 x 30mR) and the combined, dried
organic extracts wers evaporated and dried in vacuo at 1002 for 18h to

give tne title camcound (1.03q) as a solid, m.p. 174-1750,

'Intermediate 7

1;2,3,9-Tetrahydrc-3-{(5-methvl—1—(triphenylmethyl)-1§7imidazol-4-yl}

metnvl]-4H-carbazoi-4-one

A solution of triphenylchloromethane.(4.2g} in dry DMF

20 {40m2} was added dropwise to a solution of 1,2,3,9-tetrahyaro-3-[(5-
methyl-1ﬂfimidazdl-4—yl)methyl]-Qﬂrca:pazol-&—one (3.5g) and
triethylamine {1.75m%} in dry DMF (35m%) under nitrogen. After
stirring Fo;_&h the mixture was poured into water (300m%) and extracted
A with dichloromethane (3x100m&). The combined extracts were washed with
25 water (200mL), dried and evaporated to give an oil (gg, 9g) which was

purified by FCC eluting with System A (200:10:1) to give the title

compound (4.57g) as a foam, t.l.c. (System A 200:10:1) Rf 0.32.

_ Intermediate 8

30

4-(Ch;orometh21)-Sfmethyl—1-(triphenylmethxl)-lg;imidazole
% solution of thionyl chloride (1.3m%) in dry dichloromethane
(10mL) was added over 5 min. to a stirred suspension of 5-methyl-1-
(triphenylmethyl)~1H-imidazole-4-methanol (5.0g) in = mixture of
* dichloromethane (100h2) and dry OMF (2m2) at 00. The mixture was

35 -
stirred at 0% for 30 min. and washed consecutively with 8% sodium



roomtenperature for 1.5h. The solution was cooled to O, iodonethane e

¢0.35m ) was added droow se and stirring was continued at 0 for 2h. Thg
suspensi on was poured into 8% aqueous sodi um bi carbonate (30m ) extracted -
W th dichl oronethane (2 x 30m) and the conbined, dried organic extracts
were evaporated and dried in vacuo at [err] for 18h to give tne title
conmpound (1.03g) as a solid, mp. J[err] Internediate 7

1, %, 3,9-Tetrahvdro-3-[ (5-nethyl-1- (tLinhEnyInethyI) 1H i midazol -4-yl) -

R R (I R
1,2,3,9-tet rah;ak 693-to Givermnheil (FE) i dllalzs'olwasr -dilsprineny lih -etiHer af108m &) -a4done

(3.5g) and tli;hﬁ Lk%té;m&es&jutzémv)as' B I e¥e%ré§é{ﬁa% w%?rsﬂ' kBB wddl L €T

stirring for m Xt ure was poure | nt o _wat er extracted

with dichl or §uekneanelytsd 10idi stherne(Z gnfPontd - etheaeefzmﬂeﬁ eﬁ\.‘oééﬂfeﬁf wpReh
Watﬁ][ (gogm E&ﬁkﬂaega Qié(io@\llﬁ\’aof&iq&deté)(fﬁ%dé&df%&w Gials éﬁﬁurgét)a)ﬁ Wthtrﬂaows g
puri ie Yy el utl st.em e | e COprOUI’]
(4 570) a” anPgans 300 Mabered B QoA Gsofiele; Sordousd 8 3} 4 e Lifie

4- (Chl or onet hy33+3520et hyl - 1- (t ri phenyl met hyl ) - 1H-i mi dazol e sol ution of

thionyl chloride (1.3nm) in dry dichl ororret hane (10n1) was added over 5
mn. to a stirred suspension of 5-methyl -

(triphenyl nednyeomegiptarPdazol e- 4- net hanol (5 Og') in a mxture of
dlt ci{d or ]orr}et h808ehbQPIE-) [ S0 Ay V-1DVEr {28RY 1tden £1H_ T80 XlaUt ¢ Jmﬁv $il,Lred
a err or o5sourumT

_ 24 - bi cSYSAREKENTIZ99850n ), water (50m ), dried and evaporat ed in
vacuo bel ow 400 treggiMe iamiuai 1 (%g) in Heksnayagimll)s sak vedel nauet-h&eP updeOM ) v

and the result sol ut i | tered thr.ou pad of,,silj I ch was
further el ut ed{:'{/ﬂ%teﬂ W ﬁegt”(rz Of('J'OJrﬁr) of dlﬁsogldor%ll T 5 eén sfe 5 "
evapor at ed béHE)W7[5@!L} Jandothg &el'étlf)()awna/vhtmmst 0% for 30eninai t Fhecobliuthiexane

and; § i | tered,to fHoY8a trRe-F4 ¢ LRy GRIBIURD a(4b128) oS a3 SRch bk y PPy bR 3k 433
cne {3.4a) in dry THF {25m%} at -78% under nitrogen with stirring.
After stirring for 1h at -78? and for 30 min. at ﬁ? the sclution was
cooled to -789 and a solution .of 4-(hhloromethvl) -5—methvl-1-
\trlphenylme;nyl,—1H-1m1dazole {10q) in drv THF {100mL) was added

: 26 dropwise with stirrfing under nltroqen. Tre solution was stirred st
- ~789% for 3h and at 99 for 30 min,, treatad with 8% addeods'scdium

picarbonate (400m2) and extracted witn etnyl acetate {2x300m2). The
cambined, dried organic'extracts:were evaporatéd to give an oil
{ca. 13g) which was purified by SPCC eluting with System A {967:30:3)

25 to give the title compound (3.28g), m.p. 145-1480,

Intermediate 10 :
1,213,9—Tétrahydro-3-[[SLmethyl-1-(triphenylméthyl)-12;;midazul-
4-yllmethyl]-9-(phenylmethyl)-4H-carbazol-4-one
30 A solution of 1,2,3,9-tetrahydro-3- ~-[{5-methyl-1-
(tri henylmethyl)-1H-1m1dazol-4-yl]methyl]-aH-carbazol-a-one (500mq,
_in dry DMF (3m%) was added dropwise to a stlrred suspen51pn of sodium

hydride (73%.dispersion in oil; 38mg) in“dry DMF '('1'n'11)' under' nitrogen.
After 20 min. benzyl bromide (0.14mL) was added and the mlxture was
35 stirred for 3h. - Water (50m2) was added and the suspensmn was
extracted with dichloromethane (3 x 25m%). The combined, dried
organic extracts were evapox:ated to give an oil (ca. 850mg) which was



Internediate 9 10
. 3- Met hoxy-6-[[5-met hyl - 1- (tri phenyl net hyl) - 1H i m dazol -4 yl ] met hyl - 2-
’cvcl ohexen-1-one n-Butyllitnium (1.58Min hexane; 21m) was added at [err]
. u.nde~4G nitrogen to a stirred solution of diiscpropyl ani ne (4.6m) in dry
* n THF (75m ) and the solution was st irreg at 00 for 30 min. The solutio-
15 was cool ed to afg and added to a sol ution of . .
3- K;st hoxy- 2- @YELiedxn FECOIrolemn pgde jup in \pthyf scobafeshexanestriethptamine
ni &r ogen vvlth9szn.r1r)léln:tlﬁétmnséthwa“t@téw- lhesaine| &4:n) €@ditertndOririp. at

[err] the solutlon cool ed to gtion of 4-(chlororetnyl)
-5-net hyl--1 Wﬁ?ﬁs ? sﬂll-ﬁgm dSZOﬁgg 0g) in dry THF (1000m ) was

added 20 dropwi se w t h stirring under nitrogen. The solution was
stirred at - [ 65kl pafe qg¢nd at 00 for 30 mn., treated with 8% aqueous
[er$] oicar bm%—f and extract ed W|tn eth I acet ate £2x300n1) The
conbi ned, driefCynlgnentyimethyddtisZudrd-te 3 gith R ¥~ 139)

. whi cht \Q/astpglrntethaq by.ﬁPQchaLm'mem 1'3-&%%%@2614%%3? 31025 to
give the titlh -~ at e
1,2, 3, 9- Tet r ahydr5*89 [ 8- REASH yinterpedighs 4%, 1,2,3,9-
4- yI] met hyl ] ﬂ&*ééﬂyaﬁgiaxét5&Mekﬂ4u44Gatdmﬂbeﬁyk&eﬂmyi)3®H-1m1dazol-4-vl]méuiﬂlﬂut| on

of 1,2,3,9-tefrah Lo h o
) - 1Hoi ' dazol s ‘?é]a A H‘ oph b“a'{“;?taltg eo*"r‘n’e %%Q@%J}y I“’%“rmetﬁvl? *(3m) was
added dropwi sﬂeS@QrSaO@tJI’T pebt $8mpensd owsothesvoatmheny@rthd@/q@e%t@nsmn@h in

oi I, 38nm) i n,dry; ONEs1bAbAat4ndeigapgY rfegezhn Ahdfi g ahnecchas 2ablsc b de
(0. 14rﬂ) was added and the m xture was, stirred for 3h. Water

(50 ) was ad@ewe aiﬁbl"t‘ﬁ\@ Mﬂagsm'na'&tped WA A78 chl or omet hane (3 x
2%/) The conbined, dried organic extracts were evaporated to give an oil
850nmg) which was ., 25 purified by FCC (col um made up in ethyl

acetgd e: hexam&ﬁﬁ-&m ne 79:20:1) eluting with ethyl acetate: hexane
(4:1) to give.ehe,%iéteneonpduhd-meabig) - @iﬁ‘lﬁh@ﬁﬂlﬂd“hvfﬂ}pﬂ"—bﬁidﬂd‘ﬂl-4-
| nt er medi at e J,

Jmetﬁv 1-9-{2-prepvnyl)-4H-carbazol-4-one

Propargyl bramice {9.0B6m) was added ta a suscension of
1;2,3,9-tetrahydro—3-[[5—methyl~1—(triphehylméthyl)—1gfimidazol—4-yl}-
20 methyl]-&ﬂfcarbazol-i-qne {500mg} and potassium carbonate (265mag} in
acetone {10ml, and the mixture was stirred under nitrogen for 6Ch.
More propargyl oromiae (0.086mL) was added and the mixture'was stirred
at room temperature for 24h and then at reflux for 6h. Water {50m2
25 was adaed and the suspension was extracted with dichloromethane (3 x
25m}. The combined, dried organic extracts were evaporated to give a
_ qum t650mg, wnich was purified by FCC (column made up in ethyl
N ~ acetate:nexane: trlethylamlne 80:19: 1) eluting with ethyl acetate:
hexane (4:1) to give the title compound (95mg) as a foam, t.l.c. on

Et N impregnated Si0, (ethyl acetate:hexane 4:1) Rf 0.30.

30

Intermedlate 13
'1'1 2,3,9~ Tetrahydro-9-methyl-3- [(5 methyl 1H-imidazol-4- yl)methyl]
aH—carﬁazole maleate

35 A suspension of 1,2,3 9-tetrahydro—3 [(5—methy1—1H-1m1dazol—4-yl)
methyl]-9-methy1-4H-carbazol-4-one (0.5g9) in dry dichloromethane
(150m2) at -579 under nitrogen was treated with a solution of

diisobutylaluminium hydride (1.0M in cyclohexane; 6m%) and the mixture



5 9-(Cyclopentyl methyl)-1,2,3,9-tetrahydro-3-[[5-nethyl-1-(triphenyl-
Met hyl ) - 1Hi m dazol - 4-yl | met hyl ] - 4H car bazol - 4-one Using the procedur eg, _
descri bed above for Internediate 10, 1,2, 3,9- tetrahydro- 3- R s
[[5-nmetnyl-1-(triphenyl nethyl)-1Hi m dazol -4-yl ] methyl]- 4H caroazol - 4-one .
(500mg) was treated with sodi um hydride (73% 10 - dispersion in
~0i); 38ng) and was then stirred with cychgpent anenet hanol - = _
(P&t ol uenesul pnonate) . (292ng) for 24h. Work up and FCC as described above
gave the titwas ebinredntPr S8nyie warping rter 27, | Methaned; Eimt)198s added and
1.2. 3. 9-Tet rgqygiseude [ dds GBLA1d- for( &r fm;geyl 1elaRY | yasl thédliFd B 4- The
vilmetivil @%‘4@@%‘35{%%&% Ca R0l 0% R ek Yoa e e ( Boaas ™ )
1, 2, 3, 9-t et rarhly thedc3mp {riedmEi tbriatds (Weré pvapytateidhyh )vatbbi niTHazelsiduall ] - 20
met hyl ] - 4H- car,b | ~4 e 0 . an assl.um casrho > (26 .d
acetone (10 Y toh%a%r% %%%rpg’qgvélse%sﬁ Bﬁ&rgdég%t;lgb %_“rg‘géet%mférégg%id’%%rteo_
propar dyl brakriede S(Og.iggﬂl’—?ﬁmg)_vbas‘\aﬁdédt%m_ tmis spkidi{@7mes énietheablat room
tedperat ure {BmnaP4hsanchiRenatdl seflbbr ée%eﬁihurevmaerataéai%%mﬂ@%e@sdﬂed and
the suspension was extracted wi.th dichloronet haﬁgg (3.x 25 25m ). The
conbi ned, dr?é&d Brﬁéﬁf%":éi_('??%\'l,stlgn\ﬁgr Br&FEpuTeR At (Rl pdiamaot FRArPes AReS
whi ch was pusddebes dagt&C200g0!inmatvaade UPmith feichy. The mixture was
acetate: nexapng. triethyl ampe 8019 1) el ut] Lh ethyl acetate: hexane
(4:1) to gi \allﬂﬁtth‘eecf’i F?/%C%glggrbqoggd_l’-%ééhgj%a§'Hé;grfe_\cls)\-négr!ﬁ""’[ .c‘xl‘"?'{cw.aso%ar%“mneo [err]
i mpr egnat ed @it@Req &-BY|hydcetalogineRaAcl 4int) R giddorpmttrnedi2ing 13 1,2
-3, 99Tet r ahy dg;QeQzdmt Y | 13- bé Rriel dueh- ddd bBk 06201 (A Wok 05t Rybdodbb cakhazol e
mal eate 35 e A s_uspen-sron,,_{ofm e _ - A,
1,2, 3, 9- t et rANFFaF IR W Y5 SRR IR/ B AT HEz ol IDESp Jatter chlorcform layers
met hyl ] - 9- meidigl dididacadid @z atordtoncin 0ad@) thniediy slicehl Orsowel hanen (wk20n ) at
[err] under nitrgﬂpn.mag‘tcegted.yhiﬁ %130Lu;LQn gt QLisobgt | al um ni um
hydri de (1. OMSPRNERFCEOHELARSCERFNE AR Ae Winll urlg™l and treated with a
. lution of maleic acid {45mg} in methanol (0.3m&}. Concentcation in
1 ’ L . : —
_ 15 _:tug to ca. 2mi and“dilutibn with dry ether afforded the titie

~ompouna {176mg} as a sciig, m.p. 175-1790 {decomg.].

Intermediate 14

1,2,3,9—Tetrahydrd-9-methy143-[[Sfmethyl—1—{triphenylmethyl)-19-
0 R Y , =
2 imidazol-4-vl]methyl]-4H-carbazol-4-one

A solution aof ﬁriphénylchlqrqmethane-(286mq) in dry DMF {10m2} was
added dropwise to a:stibred solution of 1,2,3,9-tetrahydro-9-methyl-3-
[{S-methyl-1H-imidazol-4-yl)methyl]-4H-carbazol-4-one (292mq} and W
triethylamine (101mg) in dry DMF {20mi} and the.resulting solution was
25 stirred at'réom tempéfétﬁre under nitrogen for 3.5n. ‘The reaction
mixture was tnen pouréd into water (100m1} and the resultant suspension
. was extracted with dichlorometnane {3x50m&}. The combined, dried
' organic extracts were adsorbed onto FCC silica shich was tnen applied
to a column ana FCC elqﬁing'witn System A {150:8:1) gave a solid whicn
30 was ibrtner.purified:by“crystallisation éfom aichloromethane:hexéne

(2:1) to give the title compound (304mg), m.p. -193-1959,

35



-)-26- was stirred for 4h while warmng to [err] Methanol (5m) was added
amd the mxture was stirred for a further 1h and was-then filtered. The

gl atinous precipitate was further washed with dichloromethane (50m ) and
~-the conbined filtrates were evaporated in vacua. The residual oil (ca.
0.55¢g) was purified by FCC eluting wwth System A (95:5:0.5) to give a solid
(198ng). A mixture of this solid (175ng) in ethanol. 5 (5m ) was

hydr@genat ed at roomtenperature and at m)s%er‘i C pressure over a stirred
suspensi on of mer.ﬁ&ggg:@elslo% pal | adi um on car born (50% aqueous- past e; 20mg)
i n ethanol (I 4N, yre was f|I ered, evaporated in vacuo,
and the resi dus ) -4 t%&ﬁ?ﬂﬁ-&é@fﬂﬁQOM)
and di chl oro lhaéltem. mhhmm&oae-ded lnhon'a"rinEeaCI dic laver was basified (2N
sodi um.hydr oxi %ei Q ] 0 0 These | atter

chl orof orm | ayers %r é&ﬁofmiﬁﬁ gﬁﬂg\%&és‘g % l %H%éég {6 h?“égvgﬁaﬁgum (155mg)
whi ch was di swpvwomﬁthﬁnéh*%ﬁé@%h@ arﬁthmedl sqlutiyn of $m.P,%9and treated
wi tha | ution &ftram)d@bm%w,LLQSUg).me#hyrIeimrwbaz(o@~§€?1)\meuﬁqncm%@éam-I n

15 cuo to ca. 2ni g ilution wth dr her affor he tit ,
corrpound(176mj")'°8§ @i a"?ntﬁle‘fwﬁfru(edé%c?r?ﬂﬁ im ey feahigremgthane (30mL)
1, 2, 3, 9- Tet r ahandr oned nietdryl was [’\é&dﬂ!ﬁhhyﬂefmﬂ( tfbt-pmanylmtahydo)ailrhl; tRe

i ni dazol - 4- yl by hiaH.carhaz ne A sal uti.on

tri phenyl chl or g%%thoé'n%lx( 2‘86rraa) |gs°5°e‘9 F%grrﬂnca V%l&ae"éasdrtrd%%agghteg Y
stirred sol uti®robgmn] s §CO- Etle't-llfahy'elt’m-SQSh@! Ay(158:8:1) gave an oll, which

[ (5-#Bthyl - 1""510%6'?#1% t ¥ ,%oJE%E"BH Lrﬂﬂ&rs@i&amn ErOnReROTDh 1) ANehss

triethylamne (101ng) in dry m.) and the resulting solution was 25
stirred at roéiﬁ”?e*rrﬁ'é?attr‘ﬁre Yhtaes F’h’Ft‘F‘c?QeW f"érss%*%ﬁm 1thr‘f S4B BATHE DB e
was /'t hen pour edohnt @ndedrgkt411G6at Jonabl dabet 1oasef taRt nédapPeIBMON Yaagive the
extracted wt M (3x50n1 %’hﬁ conbi ned, dried organic ,
extracts were & FE8 siMPea ‘gﬁ h *was t hen appl ied to a colum
and FCC eluting with System A (150:8:1) gave a solid which 30 was further
puri fifed by cr Lakdd: g@g ls\gn from di chl oronet hane: hexane (2:1) to give the
title conpoun . 193-195.

etranvdro-3-{[1- \meLhoxvmeLhyl‘—S—me+nvl 1H-1m1a=z 1-4-y1l-

[ X y9‘

methvl]-9-metnvi~-4H-caroazol-4-one and 1,2,3,9- tetrahycro- -1~

'ty

{metroxymethyl)-4-methyl-1H-imidazol-5-y1]methyl]-9-methvi-4H-
carbazol-4-one (4:1)

A sclution of chloromethyl methyl ether (0.22m2) in chloroform
(10m2) was added to a stirred solution of 1,2,3,9-
tetrahydro—3 [’S-methyl 1H—1m1dazol—4-yl;methyl] 9-methyl—4H-caroazol
 ~4-one (0.44g) and triethylamine (0.5m2) in chloroform (30m2) under
. - nitrogen. The fesultinq solution was stirred at 209 for 2h and
25 partitioned between chloroform (25m2) and 2N sodium bicarbonate
'solutlon (2x30m2). The dried organic extract was evaparated and the
':re51aue (0.45g) was purified by FCC eluting with System A-{200:8:1) to
give the title compounds (0.25g) as a gum, t.l.c. {System A 75:8:1) Rf
0.5. N.m.r. '(CDCla) showed the title compounds to be in the ratio of
4:1. ' ' ‘
&

30

Intermediate 17
Phenylmethyl 5-methyl-4-[(2,3,4,9- tetrahydro—9-methzl—&-oxo—1H-
carbazol-}-xl)methyl] 1H-1m1dazole—1-carboxylate and phenylmethyl

35



35 ( - 27- Internediate 15 .,
AN, N5-Trinethyl -4-[(2, 3,4, 9-tetrahydro-9-net hyl - 4- oxo- 1H- car bazol - 3- H
yl)nmethyl]-1 Hi m dazol e-1-sul phonam de A solution of dinethylsul phanoyl . *° .
.. Chloride (0.16m ) in dry dichloronmethane was added to a stirred solution of ’
-1, 2,3,9- '
t et rahydr o- 9- net hyI 3-[(5-net hyl - 1Hi mi dazol - 4-yl ) net hyl ] - 44 car bazol -
_ ﬁne (438nmg) and triethyl anine (0.25m) 2Bn dry di chI ororret hane (30rr1 ) .and
the m xt ure Et' o . . ol
m Xt ure was -at ot O SpPea—o qurm and
FCC el uti nq mathy PACA . ; i Wmch SO|IdIerdt0a
powder on tri turﬁtdo(lﬂti/h!nt deéa&bbseﬁaﬁy (&ﬁetide (Ef mﬁwow%m&momqno&wt her
purified by dissolution in dlﬁ%‘ di chl oronet h and c[(( stall | satlon

by addition %S 899FhEXhatiamss solrigaaf dw %Pr?%tfe }‘FH(S’U
[e r] |1 nterrﬁmibaidi-&Gyl)methyl]-9-methyl-4H-carbazol-a-one' 0.44q) and

AL SRR S T

( et hoxynet m&sylmnqesmwmmmwaﬂ dhmbd&WBPHethyZ!} -g@dnedrinikiotdd between _
car bazol - 4- Qg o bd¥ckh @ﬂn&\sm&tzu%d%mmhgfmwygolwmkz@dw (@ng2m) in

chloroform (10n) was ad ded to a stirred solution o
_tetrahydr o- R9IEBIGEXRIICY PET IATAES ANdaeyAPPRBESS, P - J@%t%)ﬁmﬂl 55} b8

-4ygne (0. 44g)s ﬁtﬁtdf“h.édj eiyhytsaramelr(d)wsm Byktert Al ozzw :@E T (tggtﬁﬂv)e unéiﬂﬁd :

ni trogen SO ut | s . stirre a

parti ?I onedr@éé I df Sf%rryr% f’gé%‘?)j and 5&“’”86 {}r%le)) % 95‘6?12:?'8 58 8tion
(2x30m ). Thmmdwreits b@g&znuc todt:e adSysken 8vafiiSat ERfafdi .heN mesi diEOCE Q) 459N/
was purlfleinlauef%eetwlbnsowomdéﬁt@éﬂlﬁ ér?é)Qaé%ml)ort@z 9' ve the title

conpounds (0.25g) as a gum t.]|. (System A . Nmr.
(CDA 3) showed the title corrpoundsto belntheratlo of 30 | 4:1.
15 Exampla 1 :

(c) 1,2,3,9-Tetrahydro-9-mnethyl-3-[ (5~ methyl-1h—1m1dazol—h4yl)
metﬁvlene]-aF-carnazol-a—one ‘maleate . -
A solutlon of 1,2,3,9-tetrahydro-3-{hydroxy[5- methyl-1-

(trlphenylmethyl‘—TEFlmldazol—a -yllmethyl]- 9-methyl—4ﬂ7carbazol-a-one

20 (2.70g) in glacial acetic scid (100m%) was treated with
p-tcluenesulphonic acid monohydrate {10.80q}) and the stirred solution
heated at reflux for 4h. The cool, dark liguid was evaporated, treated
with agueous saturated sodium bicarbonate (250mf) and extracted into
ethyl acetate (4x250m2). The combined, dried organic extracts were

25 evaporated, and purified by SPCC. Elution with System A (978: 20 2 » v
945 50:5) afforded the free base of the title compound as a llqht
yellow-brown solid (488mg). A hot solution of the f:ee base (87mg) in
ethanol (ca. 16mL) was treated with a hot solution of maleic acid
(38mg) in ethanol (1m2), and on coocling the precipitate was collected

30 to give the title compound (81mg), m.p. 205-2099°.

| Analysis Found: €,65.1; H,5.2; N,10.2;

C,gHTNS0.C,H,0, requires €,64.9; H,5.2; N,10.3%.

Example 2

35 (E)—1 2,3, 9- Tetrahxdro-B [(5-methyl-1H-1m1dazol-4-y1)methylene]-aH-
_caroazol—a-one




s Internmedi ate 17 Phenyl net hyl _
b methyl -4-[(2, 3, 4, 9-t et rahydr o- 9- met hyl - 4- oxo- 1H
Car bazol - 3-yl ) met hyI] 1H i m dazol e- 1- car boxyl at e and phenyl net hyl 35 -
8: Z4-methyl -5-[(2, 3, 4, 9-t et rahydr o- 9- net hyl - 4- oxo- 1H car bazol - 3-yl )
rret hyl]-1H i m dzaol e- 1- carboxyl ate (97:3) 24 solution of carbobenzoxy
chloride (0.26m ) in chloroform (10m ) was, added to_a sg red sol ution of
1, 2(3 9- tetrahydrblttgu{n(gqﬁgpﬁ%y |app,da5mono(tetrahydrofuran 1.5M in

i m dazol -4-yl » tohykaneQ asi DY hadt Haeed @gehist- &fl% 691044970 Yndolution of

triethylam ne n_chlo for n|tr ting
sol uti on was it%ﬂz)}sg{i eatfa ’Cfg‘ g]ﬁ%’?ip r%r]et Bt e clflﬁ;tﬁ%soﬂd
(25m ) and 2Nnstmhigam b|Tbarsmdnai® we$ LHtiiored axeozﬂ for Thewtergaptnc ext ract

was dried and é@yggggfgredztﬁﬁbg%’a% Qdc%%%cg tgag) MRLED Whd allowed to K6

puridied by FCC el utini yst em to glvea? g
whi ch was - crygﬂ%ﬂ Itﬁ@leﬁi'aﬁdtﬁnoe?haﬁﬁ’el ¥t3ma§ '{hGﬂgiFQPée'é’hféJ 781 @nd A9 H-hd@ld _
(0.629), t.l|.cgodsSyssrmwéy %;Op&ﬂhe%sﬁpﬂc?mc Bk 19 r51lcenrwep%he«m thmetitle

corrpoundsto be in the ratjio of 97: (e;

, 2, 3, 9- Tet r ah§ e G-F90SOAYE L8 pag @eﬁﬁ%ﬁ'F mef p Fd’éz%‘l"” z?”QISh olvent was
met hyl ene] - 4Hrefdveazin vdegie Mmd &abﬁdu% 9@& Wireatedivith 8% sodium bicarbonate
1,2,3,9- tetrah r §4F§ya
) - 1H1€i> m dazol - épythfrre 2h %XLE’ EEE%Q car (ci?%{’) J}%@X‘L"{Eeggﬁx) The f%“%e‘}
gl aci al aceti driss QI‘Q{QGQME%»I\RQES meeatay@mathdptq gliverresun diegni20.8ai ¢hich
monohydrate (}9s g:@gif%dn} *'F%f‘séldt&ﬁg ﬁ%ué)}s‘i@m hﬁ?%ﬁ@@ 12k 1Y &l b'va @he 41t1d he

cool, dark liquid was evaporate treate ueous 3aturate SO

bi car bonate ( una AP 28kt takted (ﬁh?tft?‘“e’t‘hmo é%ét afk Q-42250m ). The
cogbi ned, dried organlc extracts mere 25 evaporated and purified
by SPCC. El utiony Syst ffor &, fr
baselsf the title ‘BoWpband ‘"‘% ﬁt 2‘\9%2?9\@ zlgdt:(’4§8%%

sol ution of tMAelF+7e@5 Ka8en)87rBj- 1| h3e1trhmhol7 @éeﬂH],Grr‘a), a& t1Hest 2d Wi t h a
hot sol ut [ on gfﬂj‘r%l ?éCrHaﬁ* d

. Example 3 _
20 (_Eg-'i-i-'luoroﬁ ,2,3 ,9-tetrahydro-9-methyl-3'-[ (5—methxl—1__li_—imidaZol
-4-yl)methviene]-4H-carbazol-4-one :

Lithium diisopropylamide mono{tetrahydrofuran) (1.5M in
cyclohexane; 3.3m4) was:added dropwise'over 10 min. at -709 under
nitrogen to a stirred suspension of 7-f1uoro-1,2,3,9-tetrahydro;9~

25 methyl-4H- carbazol-4-one (975mg) in dry THF (30mf). After 1.5h a
suspension of Intermediate 2 {(1.74g) in dry THF (10m%) was added and
the suspension was stirred at -100 far 2h. The resultant solution was
cooled to -700 and acetic acid (12m%) was added. . The salution was then
allowed to warm to -109% and p—toluenesulphenic acid monchydrate (5.8q)}

30 was added and the solution was stirred at reflux for 20n. It was then
caoled and evaporated and the residue was partitioned between 8%
aqueaus sodium bicarbonate (100mR) and dichloromethane (70m&). The
suspefBion was filtered and the resultant solid (1.02q) was
crystallised from methanol (100mR) to give the tltle compound {366mg),

35 - m.p. 290-295%.




e e i

(38ng) in ethanol (1n), and on cooli ng the precipitate was collected 30
to give the title conpound (81ng), mp. [err] Analysis Found: et __
C 65.1; H5.2; N 10.2; [err] requires C 64.9; H5.2; N 10.3% Exanple 2 °:
35 '

(B)-1, 2,3, 9- Tetrahydro-3-[(5- met hyl - 1Hi m dazol - 4-yl ) net hyl ene] - 4H

car bazol - 4- one ~ Lithi & dri sopr.opyl ami de

nono(t et rahy n) (1 5 cycl xene oadded dropwise to a
cold [err] sﬂf ?'({)% of Vébfgjtet r[grazd?o Z‘Ff?;ha%; 4-one (5.0a) in dry
THF (500n1) m!ﬂals %Qrogenreqq’ﬁ‘ésscﬁs i oh HadsZisMNisd P ekFeat [err] for 1h

wher eupon 5 - Internediate 2 (10g) was added and the m xture was
allowed to reach roomtenperature over- 3h. It was then cooled to [err] and
acetic acid f@-‘&éﬂol | oned by p-tol uenesul phonic acid (51.4g) were added.

The resul ti ngE 5ql, 23 90T ¥ESHPERAI-EdmetnokeL § e thpl - 320 (5 aedhy haHs Ghidens | wag]
renmoves in v e mjﬁ-&f—sne reated W th 8% sodl um b1 car bonat e

sol ution (ZIMA—‘Eigees-e-’ ehl or omet hane (3x1l). The conbi ned,

dri ed organi c exnrBudtyd likhiemel{lag8¥ atretiexanegi §Omt) gwas (aoaed 20oBgdsento ch was
purified by gyn ( [ t fgmpound
(5.29), t.lI. Eﬁ% yzﬁt gmgﬁ\wfgg s’%&%ﬁﬁ%f &g%D;)?epyl Ji1?el?r( "{gn dlr?err]
2.39(3H, s), (3 Qne()zwcter nifrogenH, fhe )solption wawt(im;ech)at l? For3UminH ),

7. 53§ 1H, br s) goolef %ol H76% .and- 4k &ﬁ“ﬁ”*sgjto €-7 BOstirred solutlon of

(E)-7-Fluoro: tetrahydr rreth I IH-|m
- 4-yl ) et hvl b#e% i#eéaﬁ'bﬁargz "EEE‘”LY ?ﬁ?’%ﬁsﬂyg ?i&ﬁf%%%ﬂ 2“0’"0) in dry
mono( t et r ahyTHFO( 20me)) uﬁdeﬁwhtmqénckmﬂﬁehamu&&ﬂ )sol/\ﬂﬁoﬁdﬁhﬁdadrmw & over -

10 nin. at [er der - njtrogen n v/
7-fluoro-1, [29§cb Pgtorvg nl‘&ro gt tl%"SEOHE%dﬁgu%ﬁag'tégrgbg%scﬂenﬁm&ngf(975ng)
in dry THF (qurwedla&ﬁt%r(%ﬁﬁ@ a-nsqlapéﬂﬁlﬂﬁmé wWast addesddeopwige (and7thy i n

dry,JHF (10nd9; NRg wddee %{QQ hﬁ%"ﬁg?&]e@%ﬁp r86iv t%hbéfag:% ?ove OB\A'{/a gr 1@2« The

resliftant solULion Was. coo acetic acl
The sol ut|0ntﬁﬂgsc?¢k9# to —70 and was treated with acetic acxd followed by

p-toluenesulphonlc acid (5.3q) and heated at reflux for 16n. The
solvent was removed in vacuo and the residue treated with 8% sodium
bicarbonate solution (150m2) and extracted-with dichloromethane
(4x50m2). The combined, dried organic extrascts were evaporated to give -
20 ‘a gum (gg. 2q) which was purified by FCC eluting with System A
(200:10:1) to give the title compound (220mg) as a solid, m.p.
-133-1359%, t.l.c. (System A 200:10:1) Rf 0.24.

Example 5 - - . : _ g;;
25 (Z)-G ,7,8 9-Tetrahydro-5-methyl—9 [ (S-methyl-1 H-imidazol-4-y1)
. .methylene_] cyclohept{b]indol-10(5H)-one maleate :
A solution of lithium diiso;fopylamide (1.5M in cyclohexane;

3.2m2) was added to a cold (-70?) stirred suspension of :
S-methyl-6,7,8 9-tetrahydrocyclohept[b]zndol—1D(SH)—one (0. 96q)

30 in dry THF (JDmx) under nitrogen. The resulting solution was stirred
at -zpo for 15 min. and theh_at 200 for 30 min., cooled to -709 and
treated with a solution of Intermediate 2 (1.6g) in THF (30m%). The
reaction mixture was then stirred at -70°% for 30 min., at 200 for 1h,
cooled to -700 and treated with acetic acid (25m%). The resulting

35 solution was heated on a steam bath for 1h and concentrated in vacuo to

S



‘allowed to warmto -10 and p-tol uenesul phoni c acid nonohydrate (5.8g) 30
tvas added and the solution was stirred at reflux for 20h. It was then
g:ool edi and evaporated and the residue was partitioned between 8% aqueous
‘odi um bi carbonate (100m ) and dichl oronmet hane (70m ). The suspensi on was
filtered and the resultant solid (1.02g) was crystallised from nethanol
(100mM ) to give the title conpound (366ng), mp. [err] - 30 - Analysis
Fow@ C 69.9; HH5.2; N 13.2; [err} 31 - requires C 69.9; H5. 2
(D)1, 2. 3, 9 TERT A0ArBIcPRSARLRPIGPetaptD S350F9180 otaapiup cprRogate sojutjon
net hyl ene] - 4I—k8ﬂ¢%a§@ﬂ Bﬂﬂﬁolnéceﬁ”ﬁtsuf"gﬁﬂﬂihl ufing FoBDINeln drdRARLIaBiDN ) was

added dropw S@xiQcsGrlcd &apbtathi £4 q@awlauaumcef A1 FORAORY dTERA ved in
(0.98m ) in erF THE (10nm ) under nitrogen. "The7Sol ution was stirred at

for 30 min, o) EBHIER2EF PEEY P~ EHYeRRRI AN G fF SemPPrYERY (- 70)
stirred sol ut I"S'rEr_Qf atl, 1203, &=t Bi s alwyelresBttant solut;on was concentrated in

met Rox 9rreth|-4 car bazpl, THE dey Tni.trogen
and thg resul & gh |%'Ff{)wa aﬁ“?béé@ %T@eFe% eERth ]?‘C%r\?g irf% %t Hds tﬁen
cool ed to [er shtematied muspensi carvohatienf Wmiedi aine Qon(bgssrt;g)irmu dryankelF

(10m ) “was added. £t QR §€qy gﬂéﬂ”é% ﬂc?leave heﬂun'zg'c e?%t,gl iEHT grﬁﬁlaQVW to

reach roomte erature over err
treated with heetgleting diyBHyst qﬂbM?\H@a&ﬂy BQ tHV Beh S80I Y23on ~c75§e:|‘€i‘-(35 i)
and heat ed at ppefiltidndObet@dan N8ySRIcHES icWasid €BEEdahd) evapmcafwtet he

0,

reshue Lreat cuth P sedum brcarbonate sl on (lean) end gl s
evapor at ed t odegarge2) was partiaiqueth detaece?Gptuddated putaspium Eamdnbye chnz‘
ol T, mp. [ one i el G bt UM soifiled EafEpARte 2 RoER) o @
(2)-6 ,7,8 ,9eRACrapsdite- “S-Vﬁeﬁ mﬂll@ [cgs- %@mﬁylwhuphmsm@hamgsley from

t?g{l ene] CyC'a@*.'!ﬂQ:%@”ﬁEQ@L' {18 BHLo Y€ e NBICRE € base of the title compound
(0.15q}. Tnis solid was dissolved in hot ethanol (30m2) and treateg
with a soiution of maleic acid {57mg} in ethanol {2m&) to precioitate
on cooling the title compound ($0mgj, m.p. 175-1769,
Analvsis’ Founa: C,65.2; H,5.4; N,9.8;
CygH:gN:0.C H,3, requires C,65.5; H,5.5; N,10.0%.

20
Example 6
\h,-élz,s 9- Tntranxaro—S—methx;-9—[(5-methyl—1H—lmldazol-a-yl)
methy;ene]cyclohept[b]1ndol-10(5H)-one _
J. ~ Elution of the FCC column oF Example 5 also gave a semi-solid (ca.
0 45q) which was crystallised from absolute ethanol (25m%) to give the
title compound (0.3q}, m.p. - 230-2329.
Analy51s Found: C,74.3; H,6.3; N,13.6;
CygtigN30 requires C,74.7; H,6.3; N,13.8%.
30 |
Example 7
1,2,3,9- Tetrahvdro-9-methy1—3-[(1H-1m1dazol—4 yl)methylene]-aﬂ-
carbazol-4-one '
~A solution of diisopropylamine (1. 54m1) in dry THF (ZOmx) at -789
35 was treated dropwise with n-butyllithium (1.32M in hexane; 8.3m%).

The mixture was allowed to warm to 0% and was recooled to -78%. It was



A solution of lithiumdiisopropylamde (1.5Min cyclohexane; 3.2m) was
added to a cold (-70) stirred suspension of ;;
(5- met hyl -6, 7, 8, 9-t et rahydr ocycl ohept [ b] i ndol - 10( 5H) - one (0.96g) 30 oint
dry THF (30m ) under nitrogen. The resulting solution was stirred at [err] °
for 15 mn. and then at [err] for 30 mn., cooled to [err] and treated with
a solution of Internediate 2 (1.6g) in THF (30m ). The reaction nmixture
vva(then stirred at [err] for 30 mn., -at37 err] for 1lh, cooled to [err] and
treated with acetic ac ) Ther It|n - Lion ywa at ed

on a steam b&gﬁ Bre hmgﬁdazgglﬁtentra g%l?’l a3 ?JnSl g of 1 goj % g ﬁ
partitioned b\et'we\eﬁ‘*smfaamleé! oot 43 s9aimie adiyo Ak eagnlutato-n':’ﬁ(ogomr)e and et nyl

acetate (3><9Q@Lmanif%e99manedab QHE@%tQEQ@“'aE Spglor aot 90 WELL gy apRrated to
| eave a gum wni ch was dissolved in THF (100m ) and treat ed with

p-t ol uenesul %ﬁ&?ﬁe@ ﬁ%ﬁr\ﬂﬁb‘i{dﬁ?ﬂ?"a}f’%ﬂ'&l‘ 14-imigazoleghmarogralogomes &p- He -

The_resul t antthg Qhibtk Lo wé@SstQ@B&ﬁthi'aé evdrtmbwasumntlmsmt wad a6kl p@ntmvtdconed
bet heen et hyI acet ag % é a}:ndasaturat qd ota L‘_tm c?% onat e &QOrﬂ

The conbi ned,*®d¥F8d b5 Bﬁlrc""'B TFAEE 2 el RS &V go‘?"é’t &Y %% -ftadaed Fn?ta
2g) which waa“p)wcetlcecécbq PG el Ubé rr@swltdntSysne:rtnA WaB08L Biwk} a0 wgiwveoa
gum (ca. 0.7 N I | e e rochloric
acid (30m) gﬁgﬂ hé%]‘a\gggf aat?‘g ?%soﬁw‘ec eat rees% ?%\rggcr?;?zl‘ {l_-y(;l f%om

whi ch tne IldéPQ!"Mas careful ly decanted, was partl ti oned between sat urat ed

pot assi um carrgengaieut30ak)extnde B yit »a@@&altd@q&wm bsmm @Rdiged
orgdhi c extracts, were evaporated to %ve a solid (fca ,260mg) whi ch was

crystal | i sed CPPRRess dried organic, GXLTRS wIPaRLPOTESRT )0 Bt ’gﬁ #eft3e 13 ee
base of the tsblhtecaw‘pmunsi flo@m 1&g D-a.a'llhieSeﬁﬂbhd‘!MaScdi mﬁdar\wdaté’l ‘heg} in

et hanol (30) B0 LTGALEA W1 L0, R G0l T LOD L B 01 ol djéimgd g ©! fano

(2m) to precioit tate on €00l I'ng érr]
Analysis . reflux Fourdd. The, 65012% oS ute ~N898t8@d2©adt*ous v to 8% excpgous

requires C 6 B o Os X | Ekifig wi loromet
, 7, 839-Tet ra%%gllrdﬂb- rr% ﬁmf""e ?%m rregrﬁlgjlﬂgil-ﬁ(tm}idazdol -t" dr‘ﬁ" sromethane

rmt hyI ene] cyé 6}‘?@5@ b] |Tﬁﬁ(ﬂ”mE6’Q?ﬂ-’l) "B-H’e oraanic ex"re_-r“'s were evaporated to

to give a solid which was ourifieg oy FCC 2luting with Systam A
{166:10:1; to aive the title compound {1.42g}, m.p. 225-2329.
Analysis Founa: C,73.3; H,53.6; N,14.7;
CysH;sN50 requires C,73.5; H,5.5; N,15.1%

.20

Example 8

1,2,3,9-Tetrahy dro—9- etnvi-3- h\S-me*hgl—TH- m*cazo*—4—v1)mernvt1 4H-
carbazol-a-one maleate _ S .

A solution of 1,2,3 9-tetranydra—9-nethyl 3-1{5-methyl-1H- &/
1mldazol-4-yl)methylenel-4H-carnazol-4-one (3. SDu, in DMF \BSml‘ and

25

ethanol {50mi} was aaded to a pre-reduced suspension ‘of 10% palladium

oxide on carbon {3.4q) in ethanol {50m%} and hvarogenated at room

temperature and atmospheric pressure until uptake ceased {270m2). The
30 catalyst was filtered off anq the filtrates evaporateda. The rgsidue was
adsorbed from methanol {170m&) onto SPCC silica and applied to an FCC
column. Gradient elution with System A {967:30:33912:80:8) afforded
the free base of the title compound as a solid (2.32q);' A bortion of
this solid (500mg) in hot ethanol {15m%) was treated with a hot

35 solution of maleic. acid (224mg) in ethanol {2Zm%} ‘and on cooling, the



. Elution of the FCC colum of Exanple 5 also gave a sem -solid (ca. 0.45q)
.Which was crystallised fromabsolute ethanol (25m) to give the title
(corrpound (0.3g), mp. 230- 2320. Anal ysi s Found:

C,-743; H, 6.3; N, 13.6; [err] requires C 74.7; H 6.3; N, 13.8% 30

. Example 7 1 ,2 , 3, 9-Tetrahydro-9-net hyl_- 34 (1H-i m dazol - 4-yl) net hyl enel -
carbazol 4-one A_ solution of diisopropylamne (1.54m ) in dry THF (20m) at

;(;] 35 precipitikgy ”lar"ea?tléac%ﬁdog‘a\n%éevﬁflehthtlﬁ’—uﬁmqur\éﬂr?f(‘q },38M i n

: ]8 330, 5Ihe7ﬁ]3>2etm[cﬁ w@sa%hgpvmd 1@ 10ag 'sot, 0 [err] an(cji was recool edf
to err It - t hen added over S red suspension o
1, 2, 3, 9- tetraﬂ?g‘»rso- of°YRdt iyl - 4H- car bazolcfz'glﬁeﬁé %)’gj'\j % .’r’dry THF (80m ) at
[err] The Eegﬂ!;‘eaﬂt! $Il48peh§i3rd)§ﬂ wasuitrhe T, $BL6y ed5at; Netd.Jistor 2h and was

t hen treated. thh gtrcre nyllérrgé,;g‘,{r }‘2 5‘2&;‘# da ol e- 4- car ooxal dehyae

(3.729). The "A%t §°8%*a |rr h, whilst it was slowy

all'owed 5 to warmto roomterrperature and vvas then cooled to [err] and

quenched with acehig,mgi,df :(?-fﬂréa sThsesslibag], 20 LLbomIAS, al.bovsesh o
warmto room,tenperagure, an gure i nto. 8% \aquegus sodr um bi car ’bohat e

(600m ). The mPXtufe-wad ext: ﬁéct«éd Fith & ChPorgmet AR TIR1STEE) and t he
10 conbi ned, 7drd-ed 30t Panl ¢ BT (BLLSIWEBEOEMapSFAL, egl.ggd1@jsle a foam A
solution of this foam and p-tol uenesul ononi c acid nonohvdrate (18g) in a
m X Jire of acetic acid (25m) and dry THF (150m ) was heated at reflux for
5h.*" The cooEegrolsi Xt ure was added cautiously to 8% acueous sodi um

bi carocnate (65041h) ; aNdVaS-8Xt fAGEAH MW IhEIY 10k C
conbi ned, dri

was ourrfred*ﬁﬁrtf’“?*%?ﬂﬂrng with System A (100:10:1) to give the title
C”Q190und (1.429) ,A 8bpstioheda It »2,3,9-tetrahydro-3-[ (5-methyl-1H-imidazol-4-y1)-

metnvlsne]-4H-caroazal-4-one {5.2q) in ethanol {100m%) was hydrogenated

13 R . - : s
-2 room ta2mperature and almospheric pressure over a stirred suspensicn

pre-reduced 10% palladium oxide on carpon catalyst {(50% agueous
caste: 1.3g) in etnancl {30mi) far 4.5n. The mixture was then filtersad
and svaporatad £2 give an oil {ca. 5g) which was purified by FCC

iz System A {100:10:1) to agive the free base of the title
F

()
e
~

as an 0il. A sample (400mg) was dissolved in ethansl
{4m2) ana trested with a solution of maleic scid (170mq) in etnanal
{1.25m2}. The'salyent was removed in vacuo and the residue-wae
trituratad with dry etner {5 x 25m&) to give a solid {555mq}. This

 solid {ca. 500mg} was dissolved in hot methanol (5m%) and ethyl acetate

2
iLn

{15m1) was added. The solution was concentrated to a volume of 10m2
N . and allowed to cool. After 1h the precipitated solid was collected to
give the title compound {314mg), m.p. 160-1629. |
- Water Analysis Found : 0.36% w/w=0.06mol H,0.
_ Analvsis founa: . €,63.3; H,5.3; N,10.2;
30 g, M, N40.C,H,0,.0.06H,0 requires C,63.6; H,5.4; N,10.6%.

Exampolel0
7-Fluoro-1,2,3,9-tetrahydro-9-methyl-3-[ (5-methyl-1H-imidazol-4-yl)-
methyl]-4H-carpazol-4-one maleate

35



Anal ysi s Found C 73.3; H5.6; N14.7; 20 [err] e
requires C 73.6; H 5.5, N 15.1% Exanple 8 1,2,3 ,9-Tetrahydro-9- methyT’S [
(5-nmet hyl -1H i m dazol -4-vl)nethyl] -4H caroazol - 4-one mal eate A sol utlon

of- 1,2,3,9-tetrahydro-9-nethyl -3-[(5-nmethy - 1H 25

i'm dazol - 4-yl t hyl 4 bazol - 4- 3.500) (85m d
la'[nhaﬁglo (50?111 g s engg Cg- ga{#‘g%gebﬁegdg'st SpAN: I'8n9‘(fi‘l‘*""‘1301(70315aI I)aglnum oxi de
on @ar bon (3[Gaémen:ny]aﬂHanuldaé&M—ylmhhydfedgeﬂaiaedaml—nm (e at ure and
atmospher i ¢ gressuns Uathl) WBLANS 68AR8My (R7A0TN ondli oAl AYSL AR Gsc

filtered off "an te evap ue was a
met hanol (17©n¢§swﬁtqyesm@-§iaww mfd oaplgﬁqlem Q’GdanOFF@@r%Qﬂ uﬁW aageeul ent

el lg i on withogyalehnahgl 967 2R, 3 z%éznﬁ&ugé &fsf o deded %df E%o@@% b {fie
tit ecorrpound asasolld(2. Fportlon of this salid (%éln hot

et hanol (15ni8) faffs "RiBa e D\HH’HLEQ Pt CEoPAMELBR N nRySter %u}l 42 med® i n
et hanol (2nl pieednenfieeobadegoftite Bhtle conﬁﬁun@l”QGDﬁnhI alsea Vvl 160! 1T agst O

qivethetitlec und 41 H. o[ er C, vstem A.200: 1
0.30. Anal ySI gng htgt e%ngr}dl iz /@ ége%e ugt%sa su!g;t.}on[ of mTIQJ.c

requires C, 63c6y (BpHy)7;in Nvak®. &%anvatémiéssafyemeduan‘i sB5%iow wad err] nol .

g ggcg '] ] 3(31 & a%gtéaé'énmuhezrés%u%ﬂcﬂsi'*hglse é:?ét)ga(a@é'osgl%:hgatr@% %@n% 2661 .

7.57(1H, brd) 0185 @3(?%'8&51% Cmg, gg (MNP SyRS1PmOiNEd w1t“E§é’:§rrﬁP'a“eg jilguors,
3, 9- Tet r any dieQapbrat éd; HEédvek- &fH 8% | #R26Ls 4ok diTBliByidondtt C26RAZ Gha 4- One
e o SR b e A ol (TS )
extracts were evaccra*ed to give a so;;d which was dissolved in hot  J
15 ~ ethanol {20m&} ana diluted with a Solution of maleic acid (86ma’} in
ethanol (3m&}. The solution was evaporated and the residual solid
crystallised from ethancl (5m2} to aive the title compound {202ma},
m.p. 153-1569. . . ' .
Analysis  Found: £,61.6; H,5.2; N,9.6;
CpgH gFN30.C4H, 3, reauires C,57.8; H4,5.2; N,9.8%.

20 .
' Examole 11

1,2,3,9- Tetrahvdro-é methoxy-9-methyl-3-[{5- metwv;-lH—lmldazol—a-vl,

methyl]-aH—carbazol-4-one _ |
A solution of (£)-1,2, 3,9-tet rahydro~6-methoxy-9-metnyl-3-[ (5-

25 '_hethyl-1ﬁ;imidazol-h-yl)methylene-&ﬂ}carbazol-&—one {200mg) in absolute _
' ethanol {15m) was hydrogenated at rcom'terripeLatur° ana atmospheric o/
pressure over a stlrred suspension af 10% pal'adlum oxide 6n carnon
catalyst (50% aqueous paste; 100mg} in ansolute ethanol (5mg}. Tne
mixture was F;ltereq and evaporated to give a foam \53. 200mg) which
20 was purified by FCC etuting with System A (200:10:1) to give tre title
compound {(154mg) as a solid, m.p. 227-2259, t.i{.c. {System A 200:10:1)

Rf 0.26.
v

35



. 15 at room tenperature and at nospheric pressure over a stirred
ssyspensi on of pre-reduced 10% oal | adi um oxi de on carbon catal yst (50%

‘?quegus paste; 1.0g) in ethanol (30m) for 4.5h. The mixture was then
i-ltered and evporated to-qgive an oil (ca.,.5g) which was purified by fcC
eluting with SystemA (100:10:1) to gi ve t}e free base of the- title 20
conpound (3. 96€gmme oil. A sanple (400ng) was dissol ved in ethanol

(4mg and tregte w.%&r%hs&louw& iﬂl(?'n%tﬁ LAHCH(008) 1141, 3 Rangl -
(1.25m ). Th _ urated
with dry etnegcy¢bhep 18(3H-gn 55ng). This solid (ca. 500ny)

was di ssol ved In hptsomtlbarw 'réﬁmwaﬂd e& e Q—Q:%Ttaér%rd25—5 'nethvl— (15m) was
added. ‘The s V\@i concentraéed’to a vo wed to
ﬁ 't é‘eb i s

cool . After pridoase FYH'"%'%VIGBFF%’(&#%%E%@”Z ’\9‘8‘3{% 81 ¢108¢e
corrp?.)und (314rg9) 4aimup. ethendl \\AS@WL}Arad ywsdsodeaatst at Oro%ﬁ%aedm&etrur]eOarGﬁrml
[err] Analysis, o o <80e. . LEMT]
requires C GB%énos'_:fhg hc p&g%%ﬂgo/oveéxm I;:oalJl% uf?i’ dgx’ldyoSn §aran 1&]m~. for _[:_‘g
7-Fl uoro- 1, 2, 3ho- t¥er catyad s ot Sapefidppre pf6-amdt vRahed Huiit elofugkber ghatity
met hyl | - 4H- Carc(?aZé)'lanél Oﬁgﬂrﬁf@l eajdy $§ltrates wete comBiS€d ‘dhi Qﬂa%ra*ed to
7-fluoro-1,2,3,9-tetrahydro- 9 met hy

[ (5- et hyl - 1HLEAY 2 By 4Uy‘r<3 RN éﬂ%]PU&lerJ&i‘r BuFSF- aLubieg (HEBnStER At hanol
( 25rr11?dwasdhydzogfmfw egh Qtive eANd1IePEIZ0D Ur Thasdwat onshesd anﬁmauw) o¥er
pre-reduced 109 e M 09X n_car.bon 0% e a ny). for
5h. The ni'xt ur{?égwas ?‘}rri‘it, anl Q?ea egvvéltor t%g mn g'f' 193‘:{% J_? asCJ.S 1%%9 J.n
purified by Fethatalt {ymeliwi tTheSyssLElmm (12t i80: 8?:)5 t:oncgan\llea!tdqiet@ rage Im&@mf

the title Corrraqw@a( a%gvg}v atner S’@'m'id ghéap %ﬁéct' :ved dofolRle € hae?'

(30pi) and treated with a sol ution of eicaci mwar et nano
(3nl)._ The r&satt'&Ar! &ol-ution was 10 evaporat ed and the residual
oi | véé’s tr| turAab_g\;l;l\yl t h et harrOL(,éom )._,tga 9} w-esanpmdeg (210ng) Thi s was

Examole 13 _
1,2,3,9- Te*rahvcr0-9-methyl 3- [(1H-1m1dazol-&-vl methyi]—@ﬁ-carbazol
-a-one maleate -

A solution of 1,2,3,9- tetrahvdto-9-methyl -3-[( 1H-imidazol-4 -yl}
metnylene]-4H-carbazol-4-one (1.37a) in ethanol {100m% was

hydrogenated at atmospheric pcessure and room temperature aover a 10%
: palladium on charcoal catalyst (50% aqueous paste; 130mg). After
25 ca. 30 min. a precipitate formea and THF (ca. 30mi} was added to
U ' . reaissolve the precipitate. The mixture was stirred for_a further 4h
and was then filtered. The filtrate was treated with maleic acid
(569mg) ana the resultant ‘solution was evaporated to give a solid which
was recrystallised from a mixture of methahol and ethyl acetate to give
the title compouna {1.35g), m.p. 175-1779,
Analysis Found: C,64.2; H,5.5; N,10.6;
Cy7H1430-CyH,0, requires C,63.8; H,5.4; N,10.6%.

. 30
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eéa('aporat ed,
tracted with ethyl acetate (3x20m ). The conbined, dried organic

extracts were evaporated to give a solid which was dissolved in hot
(20m ) and diluted with a sol uti opg of~- mal eic acid (86ng) in ethanol

ution1£/as evaporated and the residual solid crystallised From

thanol
(3m).
et hanol

Foukd:

20 Exanpl e. 1Ja 1
5- et hyI

(E)-1,

IH | - 4-0n SO '
,3,9- tetra(h?@ltdllenn%ﬁ Hakym@dmenyl {5§imay 5in Py OMF (3mi} was added

treated with 8% aqueous sodi um bi caroonate (25m ) and :

R

the title corrpound (202ng), mp. [€rr].-Analysis
[ {5 _Um.B}SHéidihaBQIJﬂ SIEhet

162 P1-8%

met hyl - 1HI Midagalseded o) gemxéheaf‘spék%%r BAZRI11 8n MR 1408 diB:205QhULE

et hanol

(15m), \Ags} hydr og Ed ‘room t enper at ure_and _at nospheric
pressure overPidi sPMPRt eld %& F R omndegop Haergmi udf b3 38 B car bon
catal yst (SO%IWUSFWSI Q;hlﬂ)@ﬂl@XOlT’lnﬂbSﬂﬁsubﬂdﬁ laad adne( Bmt)ura Jdwe m xture -

was filtered

d porat e to g,l 2@ f oa Ny was
purified by F III"IQZ%WI tEf sy S r"h A"(afo%g% ?L'}qztg %‘(/sé’e?ﬁmnt 't¥ e conpound
(154ng) as” aesotaoctedrwqcth d{asvipFonethane (PSYTOm Nr@oconmnay Rir 18d 28:3a8%c

Exanple 12 .,
6, 71®, 9- Tet r ahvar o- 5- net h
cycl ohept [ b] ifAd®Imixbyeapf oW

xtracts were evapora ed to give an oil {ca. BOOmu, whlch ‘was _aissolved
1yl - 9-, [$5 mathyl-lH-lm‘d'aqu- - f

i 3% 46| MHdom! UL ( E)d Lo (<z§§ Y and

6,7,8,9-tet ragla)ﬁdécpa5 eyl 091 [Sn. The m1<ture was poured m..o saturated

(5- rret hyl -

1H—| azol rreth l.ene] cycl ohe t[b
i n et hanol (fg S)l“"\'hacarﬁy'a% ! R LD

|-. .4
ggﬁ B8N at roorﬁtenpera§ g *§H)jr"r%ne 'P?Q?a)

pressure overl3i8¥ipal | Tadi combdrede aghed arbenic( QDAL s mrecavar@hatedﬂte give J

catal yst was fi J,,flezsg @bbm ndmmwsg dymrahl@c fow&*tere guaRt Lish 9 ge&ham'

(1003 ).

The fi

e conbi ne nd evap or at e to |l eave gum (O 4g)

whi ch was pufRe9dd:hy tIDCE:l‘é-’I @ 7Ry \ﬂﬂ@fﬂﬂgéystTé’r*ﬁA" ~dissalved in ethanol 3'“11

25

30

35

- 14,

and treated with a solution of maleic acid {64mg) in ethanol (0.5m4).

The solvent was removed in vacuo and the residue was triturated with

dry ether (5x5m2) to give the title compound {195ma}, m.p. 157-1580.
Analysis Found: €,61.4; H,5.7; N,11.8; '
CogHagNy0s-CoH, 0y requires C,61.8; H,5.55 N,12.0%.

Examples 15 and 16 were prepared in a similar manner to Example

Example 15 | _
0 1,2,3,9- Tetrahydro-3- -[(5- methvl—1H-imidazol-a,yl)methyl}-9—(0henyl- g

sulphongl)—aH-carbazol -4-one maleate

Intermealate 7 {(500mqg) was reactea with benzene sulphonyl chlorlde
(0.15m2) to give the title compound (215mg), m.p. 154- 1560
Analysis Founa: C,60.3; H,4.7; N,7.9; '
C23H21N3035-C‘+H40|+ requlres 8,60.6,_ H,&.?,- N,I.9m.

Exaggle 16

Methyl 1,2,3,4-tetrahydro-3-[(5-methyl-1H-imidazol-4~-yl}methyll-4-oxo-

9H-carpazole-9-acetate maleate



. 1200:8:1) to give an oil (0.32g). This was dissolved in absol ute ethanol

{({5m ). and treated with a solution of maleic acid (20ng) in ethanol

@m ).: The resulting solution was concentrated to ca. 5m and diluted with

-d*y éther (5m) to precipitate the title 9rrpound (0.41g), mp. [err] 15
Anal ysi s Found: C,64.9; H6.0; N 9.8; [err] requires C, 65.2;

H 6.0; N, 9.9% ExamHreedBatt, 2 ’SUUmq) was reacted with methyl chloroformate

3.4 Tet ' ahy d( @ p9alPaYg 1 gﬁéwﬁ% LarBbart ¥1958Y M. b Héreredazol 20

4-one maleate A sol ution
1,2, 3,9-tetr aMa¥8i9- net hyl - 3EQUEH i ni BebfoBs Hap§i N,9.1;

met nyI ene] - 4I—l=;i: gml €4H e felguldfey | 0,41.banpls. (1000l3Ix was hydrogenat ed
at atnospheric pressure ah roomterrperature over a 10% pal | adi um on
cnarscoal -cat al yst (50% aqueous paste; '130ng). After 25 ca. 30 mn. a
precipitate fbxampdedyd THF (ca. 30n1) was added to redissolve the
precipitate. hen

filtered. The e = e ~t he

resul t ant soIM@MﬁWa soI id Whl ch was recrystal li sed
froma m Xture of ANEJINEMeH orNthi@lh¥diaReet ?(wofacp &k va%ytmr f(l:@rhe G2IRRAYAL
(1.359), . 175-177. Anal ysis Fou H 5.5; N, 10. 6;

[ er rijo reqU| re%"‘@"é%e g0 i sfizreqysypremionf 5001“96h1d"E$!%mﬂPe 9ij gispersion;’
, 2, 3, 4- Tet r ahyshic)- Ny ,dyyadMFeuhyd & 34 frdabn naidnyhe Irlelsurﬂ1dazglspénsﬁlo)wn‘95§1yl]
4- ox0- 9H—carb ol e-9-car boxam de t ol f nt er nedi te 7
(500ng) in dry ‘DIVEG( mr?om )gemp%fétgp%%re}db\m% lé&] erttlcgnan@t Irll?
suspensi on. of o sdidendRyue) de ¢a2MDi o) swa@naqichoﬁmd tBSr@FUlWP@ryomorQ im)

under nitrogeRas Atigl 20 aabm tsi.gg?étmcwrbw' Tﬁg‘lz%rabﬁif'on( Qléck%)wwﬁn&dded
am\/the m xture was stirred was added an he
suspgfsi on VigBoured into water \SOumt, and extracted with dlchloromethane {4x100m4Y) .

The combined organic extracts were washed with water {3x250ml), dried
and concentrated to give an oil which was dgissolved in a mixture of THF
(5m&}, water {5m%) and acetic acid (5m&} and heated at reflux for 1.5n.
After caoaling, the soiution was basified with 2N sodium carbonate

20 solution and then extracted with dichloromethane (2x50m%). The
campined, dried organic extracts were concentrated to give an oil which
was purified by FCC eluting with System A {150:8:1) to give the free
hase af the title compound (151mQ) as a solid. This was dissolved in
dry methanol {20m}, maleic acid {55mg} was added and the resulting

25 ~ solution was heated on a steam bath for 10 min. The solution was then
_ cooled, and ether {10m2) was added to prec1p1tate the title compound
W - (174mg}, m.p. 194-196%.
Analvsis Found: C,65,7; H,6.0; N,9.3;

CpoHpiN30.C,H,0, requires C,66.1; H,5.8; N,9.65%.

30
Examole 18
1,2,3 9-xetrahvdro—3—[\S-methyl-1H-1m1dazol-4-yl)methyl] 9-
(cyclgﬁentyl‘-QH-caraazol -4-0ne maleate
- A solution of Intermediate 7 {750mg) in dry DMF (30m2) was added
35 to a stirred suspension df sodium hydride (73% oil disperéiah;'sﬁmg)

~in ary DMF (5m&} under nitrogen and the resulting'ﬁixture was stirred



e ——

extracted wi th dichl oronethane (3x25m ). The conbined, dried organie-
extracts were evaporated to give an oil (ca. 800nmg), which was di ssoed 10
in a mxture of THF (10m ), acetic acid (10m) and water (I10m) and heated:
at reflux for 1.5n. The m xture was poured into saturated potassium

car bonate solution (63m) and extracted @Bt h di chl oronet hane (3x30m ). The

‘conbi ned, drj.e | C: Sz Y\eLE eya . Lve Qi ca,,800ny)
wych vas ot Fodl YRberatL FEE TS0 S, COBARIGH 4 pIe Bl ¢ T2t}
f oam (188nm)in drhinmé%nfdi wap|agder] jand eifieanetullt3ng )scdntiian was ediniechab
sol ution of yRhetinRehelirebdmEr hitRhbanel 600! thenTBe mRLYAIL r¥RS, renoved
I n vacuo and the residue was triturated with dry ether (5x5n13 to give the
title conpouftftPan3Ag) , ATERT qoatine e reaction mpxfyrgsyas poured into webemd:
%361. 3; 12, 5. (500ML YL &n8; tHeekedulting lﬁﬂﬂbét@ioﬁ Vals 8S<t1|'éc5|e@-; wilhfhlesg@%rdfnéiaﬁmlegsl
5an we ar in g .si ar_manner_to exa . .25 Exanpl e- _
a0 Totr arAPtmas] Chhel Bofhifed| e iR 2R E oS, Yo Rohetomi i mb e
sul phonyl ) - 443x58@ifdz odie edoamd rahemtteateatt ¢o ngidieatre oil( BURhyyasiassomadt ed
wi th benzene | & . Chl ofd 15 [ve Abe.kihl e _co
(215mg) | m P SR, P BLckad ich SPdniR (108: 40 GafORRE B o
[err] requirease@Behe; title qomprurd o, aERdkpi7Tdmgs. MEbhg|wag, dissolved in dry
,9& l;; t gt r aPYﬂtﬂaﬁangfﬁrﬁ@t, lhr%l{elib" éﬂgg@@ 4aad k_ﬂ@%&‘)éb]i‘tgfoegi(%ultinq o
rbazol e-9-acetate naleate - - Internedjate was reacte
wi th met hyl i‘ﬁ FT BRI Y. Bor 5teeB Lba\tbel;ct%gbt’f'ﬂ‘e fE’H’nﬁgg‘% 1P 1%%hg), mp.
e[rr] Anal ységbled and ether {fBmtddwas added?tﬁ(bdﬁpibiﬁit@;tﬂ& @iflle compound )
(82mg), m.p. 194-1969, t.l.c. (System A 100:8:1) RF 0.35.- w,

' Example 19

1,2,3,S—Tetrahydro—9-metngl-3-[(1-methgl-iﬂfimidazol-a-yl)methyl]-
4H-carpazol-4-one maleate - B ; :
'1,2,3,9-Tetrahydro-9-methyl—34[(1§fimidazol-4—yl)metnyl]-aﬂf

carbazol-4-one maleate (600mg} was treated with 8% aqueous sodium

' picaroonate (70m4). and extracted with dichloramethane {3x25m%). The
?0 compined, dried organic extracts were gvaporated to give a foam
(483mg) which was dissoclved in dry DMF (25m2) at 5°% and treated with
.sodium_hyd:ide {73% dispersion in'oil;_S?mq). - The mixture was stirred
 at 5% for 20 min. and was treated with methyi iodide {0.95m2}. The
sblutiun was stirred for a further 1h and waé treated with 8% aqueous
25  sodium bicarbonate (1pm1); The suspension'wasldiluted with water hd
(120m1) and extracted with dichloromethane (3;40mx). The combined,
dried organic extracts were evaporated to give a solid (6h1mq) which
was purified by FCC. Gradient elution with System A {100:3:0.3 »
100:10:1) gave a wax (432mg) which was purified by high performance
30 liquid chromatography (h.p.l.c.) {Spherisorb 5 sw. column 25cm x 20mm)
eluting with chlorofbtm:hexane:methandliwatep'200§80}15:1_at 20mL min-1
givinqr as_the'first eluted u.v. active'cohponent; an oil {110mg). A
solution of this 0il and maleic acid (4&mg) in ethanol {15m&) was
evaporated to dryness to give the title comgouna_(154mg)'as a solig,

m.p. 138-1419, t.l.c. (System A 100:10:1) Rf 0.4.

35



~[err] requires C 60.9; H5.1; N9.3% 5. Exanple 17 1

22,3, 9-Tetrahydro-3-[ (5-net hyl - 1H i m dazol - 4-yl ) net hyl ] -9- (2-

p{oog%l ) -4H car bazol - 4-one nmal eate A solution of Internmediate 7 (500ng) in
(10m ) was added 10 dropwiP8e 10 a stirred suspension of

SOdI um hydri deg {f; Y%%J' di spersion; 36ng) in drv DMF under nitrogen and

the resulting n was stlrred at roomte erature for 30 mn then a

sol ution of alli ol -y H ety

resul ting sol U&H%rg\gzsolsalgﬁee‘da@atéoom terrper ature for 1h The react i on
m xture was theR I

oured into wate 5 extracted with
di chl or onet hane (45!’0‘6}‘?1:). ‘?l”ﬁﬁ&" O b 8aP o é’an?%l(‘@Qt? %f‘g""%éar égvﬂfé’ﬁeﬂ RiLH
wat eg (3x250m J50md) L ech sorutaencetiiid edlid apd \wealalic GididW(@oma) was edh&aal ved

mamxtureo e 5 ngd _aceti 5 tyed at
reflux for. ;110 ESt éafs ez%ﬁo\%&c{ té drpg}'feg ctgngﬁ‘h@es%‘ﬁgaﬁéa&m&%@l 'um
car bonat e 2_0 m.p. 12%3R&7; @nlmd(SMRme%thﬁac‘tQ;d)V\th 19.4i chl or omet hane
(2x50m ). The conbined, dried organic extracts were concentrated to give

an oil which was purlfled by FCC eluting with System A (150:8:1) to give
the free base BXamphe 3Tt e conpound (151ng) as a solid. This was dissol ved

in dELI Orret hano{ A 3001 Pet r BN 2 bl & 16L&k HomEhy 1 VRS (qu;M-BH?sz%im ting 25

solu n was h
cool ed, and et HErY2(¢TS e e < L"ate the title compound
(_174nq) m p. [err]aom-altymmmde (1M in Emrfldiromeﬁﬁaﬁé, 7. 45 WS Mc&derc[lelﬁé

' C, 66. 1; 9..65% , 30 1 trah 3-
(5t hyl <1 e 18 GLSBIE 400 BrdFRe f°’d‘%{’ﬂ i R St Larset i o s
mal eate A sol unéthyle’- [I(ﬁt-mhmebl-rﬁt-emﬂda(wm)l metrwiy]-EMFchzb} -4ympe ad@8aal o
éred SUSpfﬁ‘%r?”dﬁhéﬁﬂn' t rﬂyd’iéﬂl‘? (% Rlir gbﬁpe%ﬂ&“ 1h5@£@\)anbf' @b )
DIVF (l ro 3 e result

m ) under en an I'ng mxture was stirr
was added and the solutlon was evaporated The residue was purified by

FCC eluting with System A (100:10:1) to give a solid (83mg) which was
dissolved in ethanol (ca. 20m2) and treated with a solution of maleic

v

acid (32mq) in ethanol {ca. 2m%). The solvent was removed in vacuo and
20 ~ the residue was triturated with ary ether (3x25m%) to give the title
~ compound {90mg), m.p. 197-1999%, t.l.c. (System A 100:10:1) Rf 0.33.

Example 22 _
3,4-Dihydro-4-methyl-2- [(S-metllyl-"\H-imidazol—l&-yl)methyl]cyclo-
25 _ pent{blindol-1 (2H)-one maleate and hemimaleate :

A solution of‘ lithium diisopropylamide (1. 5M in cyclohexane; 6mf)
W, was added dropwise to a cold (-709) stirred suspension of
3,4-dihydro-4-methylcyclopent{blindol-1(2H)-one (1.5g) in dry THF
. {90m2) under nitrogen. The resulting solution was stirred at -709 for
30 - 15 min. and at 209 for 30 min. The solution was then recooled to -70° and
treated with 4-(chloromethyl)-5-methyl-1-(triphenylmethyl)- l_l-_i-imidozcle
(3.0g9). The mixture was stirred at -70% for 2h and then at 209 for 2h
and "guenched with scetic scid (30mf) and water (30mR). The resulting
mixture was left overnight and then heated on a steam bath for 1h,
35 cooled and partitioned between ethyl acetate (200mf; discarded) and 2N
hydrochloric acid (2x100m2). The acidic aqueous layer was basified (to



. roomtenperature for 30 nin A sol ution of bronocyclopentape
(£23g) |n dry DVF (5m ) was added and the resulting solution was stirred at
room tenperature under nitrogen for 8h and then at [err] for a further 18h
After cooling the reaction mxture was powled-i nto water (500m ) and the
resul ting sus I on.was, e C h he
corrtcned orgaﬁ'?cn’%exrith tas)&u? éa‘%g?_'ﬁ!&% ’?“n%m‘g&g‘ﬁzr}%om"}l&%‘d’r| e? %tr'f'dl-
condent r at ed a@étgfcveet@ﬁﬂ@i I\Z%Lcﬁxmlédsdhbe@"@rw@m:@clm organic Q3Cacts
eluting with Qvsf ephddycallP:t8: ﬂ-éavgaﬂefotehe’dar eeZtPa%ﬁléH‘ w"aerJthé?i pprReund as

an oil (77mg). This was_dissol veg QI,%I—mat hanol g # \mal ei c” acid
(26nmg) was adﬁb‘&lﬁﬂd’“ttﬁes)fséﬂl‘h\ﬁ 1&3150 UOREH ﬂ/\églh‘b Petf e nwaicst wan bat h

for 10 min. Ehixusetdd wWoth wasolurel ethaadd Emlipr (ThDs1golwas(0adsgd wae

% e§ g:st a}E)e( a:*rge to}%eﬂeggohrgloggg 1%%2%@91 pZOLE‘r ra]-idttrle'agéd (~S¥§t gt f‘ut].i%g oF
, 2, 3, 9- Tet r ahyalred.c Qaqiet h‘;ﬂm@-, [ 4l etrparing| tm)l.mHEZOéSlll-tqu reot byddh- was

4H- car oazol t (
1,2,3,9- Tetraﬁ%r OEf,th%a iml Iélr-’?r% léltze(gjl A dﬁr?!reethef 1A?Irlll-l)car oazol - 4- one
mal eat e (600ngyeqmstqqeeat%dlw tfhés o i aR RS swyﬁhﬁbh@a«ﬁ Jdaeet @ Wixbwre ofind
extracted wit BerliiChdta@aEidtanso) X201 ta. 15R®) 3Q gNDIAEhitUE i RRpOL@ANI C

extritts were evap rated to,give a §483mg) whi ch was~aTsSSorvedin dry
DVF (25m ) at fWP?e%d 942237 B ?éf%ﬁ%lum hydride (73% dispersion in oil;

59ngy). The rrwa(ttemrmad@s:tstﬂomecﬂ.am 3 wow 20.04 nnolazm was treated with

met hyl iodi deé,g/aqg éﬁ) F.‘y&e sol ution was sttr J{ojr a%T#)tzher | h and was
: { s

treated with eous sodi um bi caf onétb .
oNMZ-f%e. U

~~

suspensi on wa%ljﬂilb'&jf)eé 96 Hha Oweld S4H (0 TOMBiresn@, b ich
di chl oronet hane (3x40nm ). The conbined, dried organic extracts were
evapb’iated to aive a solid (641 Whi ch was purified b JFCC. G adient
el ution with Syst8nfecang ﬂ}'@ps"@nge .t}tiﬂfp"m"@@d éﬁb‘bl Aafgate 3abkigP-Ithi ¥8s was .
purified by hagde aeﬂ:élaw;arme.I1zdundsq;ht_omt.ogsmbm Avspei1)cry .3pherisorb 5
sw col um® 25¢cm x 20mm) el uting wi th chlorof orm hexane: met hanol : wat er -
200:80:15:1 at 20m mn-1 giving as the first el Uted u.v. active
conponent, an mrﬂplgllﬂOng) A :

6-F luoro-1,2,3,9-tetrahydro-9-methyl~3- [(5-metnvl—1H-lmldazol-lt--v.l.,
methvl]-aH-caroazol-a-one maleate '

20

A solution of 3-methoxy~6~[ (5-methyl-1- (tr1phenylmethyl‘-1H—
imidgazal —a-yl)metnyl] -2-cyclohexen-1-one {1.2g) in & mixture of water
(15m2) and 2N hydrochloric acid (2.7m2)iwaa stirred unaer nitrogen for
25 18n. '1-Methyl—1f(éefldorophenyl)hydrazine-{37qu) was added and the
suspension was stirred at reflux under nitrogen for 2h. ' The cooled
| mixture was poured lnto 8% aqueous sodium bicarbonate {(60m%) and &/
extracted with ethyl acetate (ZxSUmx) The combined, dried organic
extracts were evaporated to give an oil (ca. 1.2q) which was purified
'30 '.by SPCC elutlpq with System A (923:70:7) to ‘aive the free base of the
title compound (240mg) as a powder. This: was dissolved in hot ethanol
(15m£), a solution of maleic acid (99mg) . in ‘warm ethanol {2m%) was
added and the resultant solution was evaporated. The solid residue was

crygtalllsed from ethanol {ém%) to give the title compound ’175ma),

0
35 m.p. 148-150



- 2lution of this oil and maleic acid (44ng) in ethanol (15m ) was
e aporated to dryness to give the title conpound (154ng) as a solid, mp.

Ferr]h,t .C. (System A 100:10:1) Rf 0. 4. -39- Exanple 20
112, 370- Tetrahydro 9-met hyl -3-[ (3-nethyl -41 Hd m cazol -4-yl)nmethyl ] -
"4H- car bazol - 4-one mal eate Further el ution of _the h.p.l.c. colum of Exanple

19 gave a sol iNater Analysis Foyndody) 7% wiw soPetd A8LH28hi s solid and naleic
aci A_(20mg) i mnatysisol (10m ) was evapad:at etl, 4005 ¢drH,5e3s N,B.4 ve the title
conmpound (70 st em 0 «1). Rf oO.4. Exanple 21
10 Tyt B LBy -0, SR ST iR Hhig'hs Roted: '
(5-methyl-iHim dazol -4-yl) et hyl ] - 4H car bazol - 4- one nul eat e Boron
tribromde (1M,apo(H ghl oronet hane; 1.4nm) was added dropwise to a cold
[errd stlrred'sm‘m‘m'n of 1,2,3 9 tetrah dro- 6- met hoxy-9- net hyl -3 52

(5- net hyl - 1H ilm t —xmpqgm-ary,lme hyll-

di chl or onet hang- éaﬁfﬂzblmdaé nnuéaﬁgen After 1h net hanol (10m) was added
and the sol uti®n S _eyvan raTe e [es spurfle | uting
with System A (10\3Fn16 L? EW 0 % ? eﬂ\h‘l" g d%/ e °xv'%

et hanol (ca. dd&+jetapd- t—r\eaimhnwmdtnalb—dHuimmazoi-mllhnea:hat]-d (:Mmg)axem-
et hanol (ca. Zlmo)\e {-ll_h?at?‘()l ﬁg('}[e &7 Weq%t@lvgcuﬂm@%lﬁgenyl)r%drazﬂ\g'

residde was trjturatéd Wt 3x2 corrpound
(90mg), mp. [EPPpgk. |Pt¢r1rewslperﬁyASE etar)q RitD SyatemERahpidaé06) qave

3, 4- D hydr o- 4-vigt Ryde Bade 0P- R layirelbbmdsuelazwsoﬂayla)snstémhhCy%peat%5

pent [ b] i ndol - l=( -one mal eat e.a hem mal th,?,g' ﬁ sol ut{# ol ithium

di i sopr opy! ani'‘@E"HLOB\IFYE EVR| a0 S adtt@d W5pH Se to a cold
[err] stirred Auspeinsi on Felind:, 4- di hydy 645 mﬂa,tsh}al; cy@.apen(b]indol ~1(2H)-one .
(1..59) in dry THF under .nitr esyldt bpg sol uti on was
st|)r/|16d at [e?{:rlPl'_i?b\éz ‘8'1") 5 Ul %35 Egi&nal’ld eﬁhftsahyrgi b‘f'or 30 min. The

solution was then recooled to -70 and treated with
4- (chl or oret hyyhmordes hyl -1 - (tri phenyl nmet hyl ) - 1H-| m dazol e

1,2.3,9-Tetrahydro-3 [’S—metnyl 1F-1m1dazol-4-vl)methyl] 9-(phenyl-

methvl;-aH-ba;Dazo -4-one maleate
A solution of 1 +2,3,9-tetrahydro-3- [[5-methyl—1 triphenylmethyl)-

20
1H~- imiqazol-4-yl;metnyl]-9-{pnenylmethyl)-4H-carbazol-4-one (240mq)

in a mixture of acetic acid (7mi), water {7m&) ana THF (7ml) was heated
at reflux for 2n. Tne mixture was poured into saturated potassium
carbonate solution {40m%; and extractea with dicnloromethane {3x20m4).
The_comoined, dried arganic extracts were evaporated to give a solid
{256mg) which was purified by SPCC eluting with System A (200:10:1) to
3 Y give a solid (99mg); This was dissolved in ethanol (3m4) and treated

25

"with a solution of maleic acid (33mg) in.ethanol {1m&). The solvent
was removed in vacuo and the residue was triturated with dry ether to
" give the title comoound (TZqu), h.p. 142-1440,
Water Analysis Found 0.27% w/w = 0.07mol H,0.
Analvysis Found: £,68.7; H,5.6;3 N,B.5;-
CautgaNs0-C0,:0-0TH 0 requires C,69.15 H,5.6; N,B.6%.

30

35 Examples 26 and 27 were prepared in a similar manner to Example 25
from the appropriate protected intermediate.



(3.0q9). The mixture was stirred at [err] for 2h and then at [err] for 2h
(nd quenched with acetic acid (30m) and water (30m ). The resulting -,
(mxture was | eft overnight and then heated on a steambath for 1h, 357
" .cooled and partitioned Detween ethyl acetate (200n ; discarded) and 2N
hydrochl oric acid (2xI 00m ). The acidi ¢ atfiecus | ayer was basified (to
40 - pH 9 \@xg,hpmotasm um car bonat e and extracted with a mxture of et hyl
acef at e: et haio 0. 1. 3x150mi,) C rrbl ned, . gri.ed org ¢ extracts were
evaporated t@ mﬁ : il , eirs - FEed 81 E ng with
System A (15@= Bmx)eth;m]gnueca'bszbl-d - be Mdjéamhl ch was 5 riturated
wi th absolute et 0 T | A h _
absol ut e et hanol h?‘golrj’r?%r%g%%tltorn eg{tr Zldiz(?\% tgﬂtéaprsag\?g}?\ga #@lﬁé\?eﬁ@gﬂg‘%‘{l} ?187 )
in ethanol ($AtyetayTe{tesenenyietool Ut iHodm asotdhud retayédii-6aeeazodnl  and

di lsut ed wi t h4dpde §25SHg)( lgavd )tnéoweesééy bﬁttﬂﬁeatﬂﬁe' BorkdduRE) (120hgh was
recrystallised froma mxture of 10 <yI acet at e: rrethan | (15:1;
ey

ca. 15mi) toMgieate; fermatior G@aﬁpwnﬂ.ﬁa!&mmaséaﬂ 4hmaly) m-pn 731G wat er
Anal ysi's Foumdt&: %&%@ﬂy/w 0. Ofbuat d.enrg wfxaadamw H o Found

C 67.1,; H57’N‘g§b err] l_.recwres CGE%?S 1,]? 15 A second crop
of the title c8 d‘ﬁnd (full %iPtate salt *al’so6 bbtal ned, m p.
[err] t.l.c.CoSysiNghAHB, & .1H RfreQuites Exﬁahﬂl,eH&?»GZO\l 8.8%.

6- Rlguoro-1, 2, 3, 9-tetrahydro- 9- et hyl - 3- [ (5- rrethyI-IH-lmdazoI 4-yl)

met hyl | C4H carbazol - 4-one nmal eate A sol ution of : '

3- net hoxy- 6- Eﬁﬂﬂ:ﬁ.&{zl -1 -(triphenyl methyl )-1H i m dazol '

-4-yl) met hyl h-2; r,wcir@h%mard—:soﬁes-(mkte 1Hﬂlgﬁdlgka<_t_14r_ 1 MetMat Bo-(A5m ) and 2N
hydr ochl ori c acl . Was . St1T 18h.

1- Met hyl - 1- ( BERRYYLAEHESS Q%?“anreﬂmilffoﬁg) was added and t he suspension
was stirred at rdThleuaemd:leq:tlrmntoi)gea 3, G-tetranyThe-3cdbimedhpl-dt-ur e was pour ed

i nt%08% aqueqwﬁ]%ql,u@thgf?ﬁﬁom{a%zéﬁqﬁ‘yl ANy eX9_ 2L SA VAT N &k denggsitate

m). The ¢
4-one (9Dma/ and purlflcatlon by FCC aave the free base of the title

f—r"

compound (30mg). Maleate formation gave the title compound {40maq),
m.p. 189-1910, | -
Water Analysis  Found 1.4% w/w = 0.34mol H,0.. .

20 _ Analysis Found: : : €,65.0; H,5.4; N,9.1.
CZOH19N30 Cngou.ﬂ 34H,0.0. 12502H50H requires C,65.4; H,5.5; N,9.4%

Example 28" _ _ .
(E)-1-2 3,9-Tetrahydro-9-methyl-3-[ (5-methyl-1H-imidazol-4-yi)
25 ' methylene]-aH-carbazol -4-one methanesulphonate ' : | k;/

thhlum dllsopropylamlde (from n—nutyllxthlum, 1. SSM in. hexane;
(57.3mL) and diisopropylamine {11. é4m2) in THF (45m)) was added
aropwise over 15 min. at -50 under nitrogen to a stlrred suspension af
1,2,3,9- tetrahydro-9-methyl—4H-carbazol—h-one (159) in THF (510m2).

30 - After 45 min., Intermediate 2 (26.5g) was added in one portion.and the
resultant solution was stirred at -5 to +5% for 1.75h. The solution-
was Jreated with acetic acid at below 209 and stirred for.1h.
Methanesulphonic acid (34m) was added and the mixture was.stirred and
heated under reflux for 16h. The fesultant suspensioﬁ'was cooled to

35



‘exgracts were evaporated to give an oil (ca. 1.2g) which was purified 30

by SPCC eluting with System A (923:70:7) to give the free base of the title
GOprOlal-Fld (240my) as a powder.. This was dissolved in hot ethanol (15m), a. -
‘sdl ution of maleic acid (99rrg) i n warm et hanol (2m ) was added and the

resul tant solution was evaporated. The soljd residue was crystallised from
et hagol (6nl) to give the title conmpound ("1375rrg) m p. 148-150. - 41 -
Wat er™ Anal ysi §%Faatidred h¥%etiow 5% Gob3inmahd [teer $ol(id was filteredAned ySTrﬁa

Eg;ggl o Z-Sl: 20p§odﬁt Suds whsrikd? Mi erhit ’r2?<gblr|1£)e%ng: £9e8" 1nHv§m%’ ay 5%06(11/8 glve

. 2, 3, 9- Tet r ahypdsalig, (2P abivirh 3] Searyshyd Lige | frodapetinaan l tpneivey the

4H- car bazol - 419Pfe EBhRRNE (17, Si.B. 1 Ads 5By, to that described in Exanple
23, 3-net hoxy=6-

[ (5-%et hyl - 1- (“P?#Y;’iﬁénﬁﬂ“ﬂﬂt hyl) - 1H i ni dazbt2iaHy?y3e¥miA’Ps 2- cycl ohexen- 10
1-one (1.14g) cygs, Neact.acH W SShrdquieédnd,s4: (A Hel3sy| pfwegl ) hydr azi ne

(350mg) .. i Purification oy SPCC el ut | nqg W|th ~System A (934:60: 6) gave the
free base of the title conpound (350ng) as a solid. Maleate formation gave

the title comBeamde(205ny), mp. 150-152. Analysis Found:

C 64.8; H 5. 8’1 §,3297Tet[§& Jro-f?%?elib(lf% r% q%tgvlh' 19 a’y gcy 1> t#i)\(/ mHQ 25
1,2.3,9- Tetranymu o o MetTmMyT™=ITr MTrouazor- =

met hyo - 4H car BE8228204=4n9Re mal eat e 20 A sol ution of

1, 2d3 9I tztr?)hyd: m—%M&w&;Mﬂz_ﬂ é;xlapgﬂfwdmgwg-}.et =3 [(Zomethvl -1H-
i m azal Yy nme car Z0 one
m xture of acéft®#® J:TZH'Y(17’E7 v mﬁ sulghgn \A’/éesthﬁggi ag%ml‘

reflux for 2hanérrtelath<yuummavé§ mr emls ihlyumc&abt&dataedrqnnt tswient ot Gra @ at e

solution. (40, chs?; efit i hAciRd v did PQ%&’ES’R%‘?‘%‘%J?&@%%&)10~T£‘§11%8I'RA ned

dried organic e wer e evaporate 0 give a
15 o oxide on carbon catalyst \aqueous paste; 1g) in methanol {10mR}. The

mixture was then fllte'ed, concentrated to ca. 100m2 and heated to
reflux. Water (50ml) was added and the solutian was cooled to‘O0
The resultant solid was filtered oFF washed with water \ca. SO0m1 and

ariea in vacuo at 500 to give tne title compound {(3.80g). The

20 : 4n.m.r. ana t.l.c. of this material were consistent with those

obtained for the product of Example 8.

'Example 30
1,2,3,9-Tetrahydro-3-[ (5- methxl 1H-1m1dazol-4-yl)methyl]-9-methvl—4H-
25 carbazol-4-one hvdrochlorlde monchydrate

\_ A suspension of 1,2,3,9-tetrahydro-3- [(5-methyl—1H-1m1dazol—4-
yl)methyl]-9-metﬁyl—4§fcarbazol-&-one {20a) in IMS (200m&) was heated
to poiling and 2N hydrochloric acid (50m2) was added. The resulting
solution was allowed to cool to 209, the tesultant suspension was

30 - stirred for 1h and then cooled at 40 for 2h. The product was filtered
' off and dried in vacuo at 557 to yield the title compound (20.84q),

m.p.§f290° (deéomp.).
Analysis Found: C,62.1; H,6.25; N,12.05; C,9.85;
CygHygN30.HCR.H,0 requires C,62.5; H,6.4; N,12.15; C4,10.25%..



(256nmg) which was purified by SPCC eluting with System A (200: 10: 1) to give.
a solid (99ng). This was dissolved in ethanol (3m) and treated with'
@ol ution of maleic acid (33ng) in ethanol (1m ). The solvent was renoved in -

acuo and the residue was triturated with dry ether to 30 give the °

title conpound (128ma), mp. [err] Wat er Anal ysis Found 0.27% w w

0.07nol [err] Analysis Fownds4 -~ C 68.7;, H5.6; N 8.5;

[err] requt{gilgﬁﬁ 1; H,5.6; N 8.6%  Exanples 26 and 27 were prepared in

asimlar nple 25 fromthe a&proprlate protected internediate.
42 - Exanpf{®)462,3;9-Tetrahydro-9-methyl-3-[ (5-methyl- 1H-imidazol-4-y1)methyl]-

9 (Cycl opent yhtralrBY¥3d1=4-gne3, 9-t-et rahydro-3-[ (5-nmet hyl - 1Hi m dazol -
4-vl) met hyl ] l-on _o

e N EVA d |

1,2,3,9-tet rahydﬁos":)l"(t&%IQfOZn} fl’ﬁe?’trﬁeﬂt; gah”%g‘r"oé'%‘%ghyl 3 E(S‘-methyl—‘lH—

5- t?¥|55 iﬁfdaﬁgfﬂbdyﬂ?frlit?y%]aﬂgﬂ-g?rmmlbnﬂ Uﬂﬁmgw:trﬂldaﬁrgrteriﬁﬂmll 5
S on ot Swes ErabEe HBEY £ palikigh' of, L FABRPESE Mot g )

0. 37 &antonyrlaxyd. limiuineﬂﬂﬁcAaaiq/s{ﬁSOmg) in methBoalhd10m2) and the C, 67. 3;

r
ound:

35BSty gy TS s
roo y

2

ri0

—

9-

yl) - 4Ht@aire@a§cﬁ szpl@me'hn:am é@ﬁeTWdSH@Hrléﬁéc Ho@nmefhanol to give the -

3, 9- t|6t r?ﬁgi%alﬁl[é(ﬂ%n@d | | -dep 154(;-;:430 A gortmn of this salt f)wsml)
henyl ne - i m dazo N y ro ar

4- one (90rrg) %%&“B&?’quf’c%ﬁ |’f§ﬁef)y(1lgw eg’?tﬁég 'f‘"géagé%'ét)@fs pylg in

conpound (3014 watéd)l easeaddesnaid ehe gAxeuidvabi ddte actat ot (40rrg) mp. ..
0,

iﬁgl >1, s?; -V\aéfcrhléggn!aé/t%ﬁrola gxaﬂml) 'f:r(w)eurt]:%mgmd'e/ V%Ly{e% %%Jqsucl_fz r&c{ < r]ri20 o/

[err] requi re&ap@,réﬁedl,mlj_r&t@, ttN Wateothe title compound (79. 2mg) as a solid,

m.p. 230-2320, [a]D 9. 79 (c.= O. 41%, CHCl3).

~P7T F*j:11'*-b

15

- Example 32:

(-)-1,2,3 9-Tetrahydro-9-methxl—3 [(5-methy1—1H-1m1dazol-4-y1)methxl}--
4H-carbazol-4-one '

" A solution of (i)—1,2,3,9—tetrahydfo—?—methyl—3-[(5-methyl-1ﬂr
imidazol -4-yl)methyl]-4ﬂ§carbazdl—4eone {500mg) in warm methanol

(30me) was treated with a solution of (-)-2,3-bis-[[(4-methylphenyl)
carbonyl]oxy] butanedioic acid (690mg) in methanol (10m&%) and the

solution was allowed to stand at i for 3 days. It was then fxltered

to leave a solid which was recrystalllsed from methanol to give the ‘;)

20

25
desired salt (162mg), m.p. 147-1490 This was suspended in water

(15ml) and potas31um carbonate solution (1g in 10m2 water) was added,
and the mlxture was extracted thh dichloromethane (ZxBOme The
combined, dried organic éxtracts were evépqrated in vacuo to leave the
title compound (72.5mg) as a solid, m.p. '230-2}20, tq]D -48.49 (c.=
0.44%,'CHCI§). ' '

' r

Example 33 :

1,2,3: 9-Tetrahydro-9-methyl -3~ [(5-methy1-1H-1m1dazol-&_yl)methyl] 4H-
carbazol-4-one

30

35



EEarrpIe 28 (E)- 1 , 2, 3,9-Tetrahydro-9-nmet hyl -3-[ (5-net hyl -1 Hi m dazol - 4-yl)
2 nmet hyl ene] 4H car bazol - 4- one net hanesul phonate Lithium
bii sopropyl anide (from n- butyI lithium 1.55Min hexane; (57.3nl) and
< dii ‘sopropyl amine (11.64nm) in THF (45m)) g¥as_added dropw se over 15 min.
at -5 under nitrogen to a stirred sus en5|on of

.3, 9- t et r ahydr B-splwbiary of slatespestiabe - 14 (bAAQ)1 by)dry DMK 1 p 9 0F ) added

Af t er 45 nin. ardpmi@é fEBdé aétqraec( %ﬁsmlm%rasﬁﬁdml mydmee PGt @ispaPsidnhen
resul.tant sol ut o

f | ut
,reated with %Hat %(mlﬂ %&Y §"% Zé\ﬂtn@pr]‘}x%a tt“%%F’é'd ?‘EFe‘lH Solution was

Met hanesul phobbdomathahe( CELI2YmYawaadaliddd aamd tine mivk tiner easvas istéd Fesl 1anal,
heated under LSlEodd) A aoddeh AL AlbeRRRENSL QB BORR] t0 35 -

43 - [err] strrr err soll ered off.
The dr oduct Mmmmmnewq r(3mn 2x Jomi gomaioedir deted nrmoemrasos twergi ve a

solid (28.5g) eNHo‘EQtéNa% %ygﬁ 3l i ad idoe.m rmhﬁmas bOs4H1VEd tiheathitdeBre
conmpound (179) Anal yS|s

m_p
C, 54.5; H, 5. 39f \§HG. W?Eeqcre]tl? QGie 4oy and waten 54@3 afg Jegbed B atRfilex 29
1,2, 3, 0- Tet r ahydnos- mekdylixBude wbs rRaLbed -ihth i sutdeael- dotdssoei ykdordite 10
car bazol 4-one ¢§SO| U

(B o375 3 oot SRARFtgb8E, B petsanted witry, iemaronstngns 3X40%Py el 1 cne)
et hifhesul phoeettanéd 0@y iéc omeartignest triat O Mmere agwhpo ratedhyd aivaes (8 6rHol igas

hydrogenat ed af, res&mﬁhenﬂpﬁ&a&% Buf{¥leBl SPSPEE d1Gt DAL HSHN &/QVEH A2 (SORRBVH) on

of pre- reduced—10%p | adi um 1 oxi_de on car bon catal yst _(aqueous

paste; 1g) i ntdr@iMaride Lite comooyps (Ing}yr ANGadi-pHET -f #G drbef - E‘Sn‘&‘ﬁt rat ed

to ca. 100n @aubrigatweee tadnkeddenk. withatRise( DO ihedaroractie g ramettt Be Ex@hpitd ON
was _cool ed to,00. The resultant solid was filtered off, washed with water
(ca. 50m) ang" dried in vacuo at 50 to gi ve the t|tIe corrpound (3.809).

The 29 ~[err] and t.l.c. of this material were consistent with those

Example 34
1,2,3,9-Tetranydro—9-methy1-3-[(54methyl-1Erimidazol-a-yl)methyl]—4§:
carbazol-4-one

n-Butyllithium {1.45M in hexane; 2.07m%) was added dropwise to a
20 _ cola (-709) stirred solution of aiisopropylamine.(0.42m2)'in dry
THF (20m%} uncer nitrogen. The solution was allowed to reach 09 over
30 min, cooled ta -70% and added to a cold (~-709) stirred solution of )
1,2,3,9-tetrahydro-9-methyl-4H-carbazol-4-one (500mg} in dry THF (10m2
under nitrogen. Hexamethylphosphoramide (0.44ml) was added and the
25 mixture was allowed to reach 00 over 1h. The solution was cooled to
. - =709 and a suspension of 4- (chlorometﬁyl‘-5—metnyl 1- (trlphenylmethyl)
o -1H-imidazole (936émg) in ary THF (15m%} was added and the mixture was
allowed to reach ca. 209 gver 2.5h. It was stirred for a further 18h,
poured intoc 8% sodium bicarbonate solution {100mf&) ana extracted with
o dichloromethane (3x50m2). The compined, dried organic extracts were
evaporated to give a semi-solid which was treated with a mixture of
acetic acia (10m&), water (10m&) and THF (10m&} and heated at reflux
for 1.5h. The solution was poured into saturated potaséium.cafbonate
solution (100mm%) and extracted with dichlorometnane (3x50m%). The
35 | combined, dried organic extracts were evaporated to give a solid
{ca. 1.8g) which was purified by SPCC eluting with System A (200:10:1)



btai ned for the product of Exanple 8. Exanple 30 y
1,2,3,9-Tetrahydro-3-[ (5-nmethyl -1H i m dazol - 4-yl ) met hyl ] - 9- met hyl - 4H 25
(car bazol - 4- one hydr ochl ori de nonohydrate A suspension of ~
1; 2, 3,9-tetrahydro-3-[ (‘5-net hyl - 1Hi m dazgl - 4-
.yI)rret hyl ] - 9- net hyl - 4H car bazol - 4- one (20a)h crlhdj‘el\/ls (200n1) was heated to
a

bo i ng” and PN diyelrtehtiiliec ceproynd 50 wad d:m.rrhend dsbia.i af wdbuti on
al | owed haxez98l Je@emm&tt'ﬁtr@ﬁtw Eﬁdae SHENPRS | AdmB%e BPoduct of Stirred
for lh and then cool ed at [err] for 2h. The product was filtered off and
dried in vac@ba“ﬁtle[%rr] to yield the title conpound (20.8g), mp. [err]
(deconp.). Analysis Found: - C 62.1; H 6.25; N, 12.05; d,9.85;
[err] requir, sm%:, 23 ; H, 6.4; N,12.15; Ci1,10.25% 35 - 44 - Exanple 31
(+)51239 0- 9- met hyl - 3-[ (5- et hyl - 1Hi ni dazol - 4-yl ) net hyl ] -

4Hcar bazol - rbﬁe9ﬂ®@hl@tdroﬁ9ﬂfetrgl -3-[(5- metJl—1H-1mmazol-a-yl)methgl]-
()- 1239t&“r&@ _ _g_cmnethyl 3-[(5- rrethyl-lH- 5
Al war m et hanol (SOrﬂi was

i m dazol - [
b ,8n7%rrabxn)mz93uqo‘1hglﬁi&5mthylﬂﬁemc)azekr‘whmw

treated W|th as

but anedi oi ¢ wc@rséﬁq@gaaueatmmaplwaé mxtmdtmw%% YN 81k #B8natld Oved to
stand at [ery Itered t eav so] i %vx/m ch was

a
recrystal | i séiﬂ“ﬁl‘o?ﬁdrrﬁf‘ﬁ%%?”f d é? %}'@"t he'"§eSPHRIae al"t“?‘if%ﬂﬁ?m ¥ err]
A tion ofwede svamiratéd 86nyjvennse Fueparaded(2émahadreich (vt} ssnldep ainasds um

carbonate so g 1 ded €g Ves

extracted V\A%‘we&g h]I(H})Er (()Aﬁ"ékt)hgﬁe anx‘;{{(ﬁ)ﬁir %‘Fﬁg conbw%gég c]m ¥l%fyo“s(r?’éanl g 2

extracts wereolafapmoft éd3-|daclvlat,rl9051éadlné>aam 1 Hfebenzqauisenm dhPen)( 19.90vg) as a

solid, 20 15T'-IF ’1 6mi‘mrv]£)s 2édéa %33ﬁw15e[ 84d lthe reaﬁﬁ:.clm Qi eI Liﬁé ra]l).o@@ﬂﬁ' Iev

32 (-) -1, 2 m to eotor %vgrg 9 TT\E lutmn Quas evap réte‘j Il\[\nvda%%xg and gux)lrtr’?tedy ]
15 ' py FCC eluting with System A (94.5:5:0.5) to give the title compound

(10mg} as a solid. The H-n.m.r. and t.l.c. of this material were

\<

consistent_with-tnose obtained for the product of Example 8.

Example 36 E
1,2,3 9-Tetrahvdro-3 [{5- methyl-1H—1m1dazol—4-yl)methyl]-9 methyl-&H-
carbazol-4-one
3-Methoxy-6-[ (5-methyl-1-(triphenylmethyl)-1H-imidazol-4-y1)
methle-Z—cyclohexen-1—one (203mq) . ,was treated with a mixture of water

20

{5m%) and 2N hydrochloric acid (0.45m2) and the resultant solution was

25 ~ stirred at room temperature under nitrogen for 18h. 1-Methyl -1-

_phenylhydrazine (0.05m%) was added dropwise and stirring was continued d
for 7h. Further 1-methyl-1-phenylhydrazine (0.05m%) was added and
stirring was continued at room temperature for 5'daYs. 'The'suspension
was poured. into 8% aqueous sodium bicarbonate {(10m&) and extracted with

30 ethyl acetate (3x15mt). The combined, dried organic extracts were
evaporated to'qivé an oil (ca. 240mg) which was purified by FCC élutinq
wlthg§ystem A (189:10:1) to give a solid (55mg). A'poftion of this
solid (40mg) was heated at 859 with fused zinc chloride (450mg) in
glacial acetic acid (3m&) for 5h. The mixture was cooLed, poured 1into

35 2N aqueous sodium hydroxide (20m%)} and extracted with ethyl acetate



- 4+ car bazol - 4-one 20 A sol ution of

*)-1,2, 3, 9-tetrahydro-9-nethyl - 3-[ (5- net hyl - I m dazol

La-yl et hyl | - 44 car bazol - 4-oge (500ng) in vvar m met hanol (30m ) was treated
-Wi th & solution of (-)-2,3-bis-[[4-nethyl ghenyl) carbonyl]oxy] butanedioic
acid (690ng) in rrethanol (10m ) and the solution was allowed to stand at 0
for @ days. (1<R@d) 1 h&ie COPRIege YTdeP FPENIC SHLF L/ IRIP RuPoTaked $ragivesed
from.met hanol ad @i0i Q. t ¥0gd Switliehi ke p&rd fliet 1LE2FOT , el Pag WetH |SyEbéns Anas

suspended in . tassi um.carbqgnat e | ug,i on (1g
wat er) was ad cﬁb?;lﬁp%f’h‘%éL %ﬁ&ﬁw&% {5 ) S‘E‘ d|i e Brohﬁf‘?lahg'c'
(2x30m ). Theof dnis madgrrml @eka)cgmscerm(manttswovser@tewraqsbrfam dahei prosactim ft 0
| eave the 30 ditle compound (72.5ng) as a solid, mp. [err] -48.4
(c.=30.44% [era"T) Exarrple 33 _
1,2,3,9-Tetrahydro-9-nmethyl - 3-[ (5-met hyl -I'Hi m"dazol - 4-yl ) met hyl ) - 44 35
car bazol 4- On@xample 3745 - A solution of Intermediate 7 (190ng) in dry DVF
(10n) was adQfED opwi se to a stirred ,suspen5| on of sodium hydride (52%

1 et E3h%d orf{<PeER ;"'l 7] mde -!fﬂl E;ﬁiﬁﬂ_ H?V %L_) m n.
i odorret hane (Q;!-G’éifﬂgznws-cadded and the nmixture was stirred for 1.5h. \ater

(20m) was addeq %dnpwa?rp?&s I A gyr-Bhu%

di chiomr onet hane (3X he °¢ ed ToF YAnT - EXT AL ts wer e
evaporated to tﬁmeeranimgtﬂyl()cﬁi-mmﬂ-wldhemd]m@%bwdom {@6Bmxt dnea of

THF (4n), acﬁiit%ré‘cdquiél:rﬂal A jvadgh (GHEh) wrd(eat ach btéefbpX) fldk 1. 5h.

The m xture was poured into,saturated_pot aSSI um car bonate sol uti on‘wézom)
and extract ed"%ateR 2 P8t ables (ARETFF9OLinge 4Y) Sodium hydroxdgeigedytion
dried organi c(mmoa@ssawaeawaperﬂésedtir@ guy@namemassadtmdct(saam%mrg)

whych was purified b PCC th S ste 200: 10: 1) t,0
T s conoourthyregree ks Fitind ] dhpon SAEE Bt Brdad) plit oty ek
consistent w cwqehbmeObtcalgmeej & Goant lwelcp'r ofdacnuroﬁ@(amﬂté 8luting with

System A ’100 :8:1) to give the title compound {114mq} as a solid. The

1H-n.m T. and t.l.c. of this material were consistent with those
obtainea for the produbt of Example 8.
20
_ Example 38
1,2,3,9-Tetrahydro-9- methxl-3 -[{5-methyl- 1H-1mldazol-a-xl)methv;1
~4H-carbazol-4-one
" A solution of ﬁ,ﬂ,S-trimethyl—f—[(2,3,a,9-tetrahydrc—9-metnyl-a-

25 oxo-1ﬂfcarbazol-B-yl)methyl]-1ﬂfimidazole—1-sulphonamide'(AUUmq) in 2N

_hydrachloric acid (30mf) and absolute ethanol {5m4) was heated at
U ~ 100-110° for 8h. Work up and FCC as described in Example 32 gave the

_title compound (261mg) as a solid. The lH-n.m.r. and t.l.c. of this

material were consistent with those obtained for the product of Example
30 80

Example 39 .

11213‘2—Tetrahydro-3-[(S-metnyl-lggimidazol—&-yl)methyl]-9—methyl-g§:

carbazol-4-one

35 A solution of the products from Intermeaiate 16 (0.2q) in 49%

hydrobromic acid (3m%) was stirred at 209 for 30 min. The mixture was



15 Exanmple 34 1,2,3 ,9-Tetrahydro-9-net hyl - 3-[ e
(5- met hyl - 1Hi m dazol - 4-yl ) met hyl ] - 44 carbazol - 4-one n-Butyl|ithium (,.,1.; 45M .
“in hexane; 2.07m ) was added dropwi se to a 20 « «cold [err] stirred .
sol ution of diisopropylamne (0.42m) in dry THF (20n) under nitrogen. The °
-solution was allowed to reach [err] over %O mn, cooled to [err] and added
to a cold [err] stirred solution of ) ~

1 . 3, 9- t et r e heatldmeh Ny Istddrh @athaael 30t mane aﬁﬁOBém)Jxem g@hylyﬂdst (&an

t hyl h d d dt
i xthrJr(ra“ W;gggﬁ 3&2‘@?% gagﬁgf,@rg Tves é&ut r%')étré ff dﬁ%{gg 95'80‘1'369&3?0
[err] and a sifpehsyloacefats- (Wﬂm#om;shqﬂd)ed!i- nﬁhhy¢0m1¢tGQUphmphm hvpb)
- 1H-i mi dazol g,d; %‘39:57@()0[:' Shodr MJ.EH"EO(J%M JRSotded Ang %Qﬁ:em tWﬁ

allowed to reaclh err] over was stiirre or a fturt 18h.
pouyed into @E%EtWB‘P’ca?Bohatzg@‘b‘I)uthﬁ EOWGAEY » aﬁﬁae‘bﬂramxt?eaxwmcrﬁsso

di chl or onet hﬂélfe é3ar&@atéa to Theaveoatyoned wideh %sOEQﬁWrStéi‘f(tu'i&?to@yV‘@l’fr%r

evaporatedt? sem S i d V\hlchvva(%héoated wé e of acetlc
acid (10m), EM&!&M a8 h &5 _FO tldrefr'ﬁx Br™ <L -5879 The .
sol ution wast plo.ur e@lr n;nw memait serepobASISLEM GAEhaMake @rkidéd Fof kRMI )
and extract eg uEE' Oq,l % gn@t hane (3x50m ). The 35 conbi ned, dried
organi c extr TE0er e &V pora’tedto give a solid (ca. 1.80) whi ch was
purjfied by SPCC eluting with System A (200:10: 1) -46- to give the title

conmpound (17@;ggmple'ume [err] and t.l.c. of this material were consistent
with those ob't'aT'n'G'd"fromthe p[roduct of Exarrple B Exanol e 35 1, 2 3

, 9- Tet r ahydr heZadp1 1R : HRZQ ) e 1
car bazol - 4- omoaiazlﬁpn@ Tetrahydro 9- rret hyl - 3- ( (5 net hyl]

TR,
1H i m dazol - 4-yI aroazol e | eat.e (37. : prtltloned :
bet ween 2N bi car o%é‘t"g}‘/?%(?ml_g aﬁa°%‘1’ft8r€ﬁ6"r ?H%&Fg% W%He YortBi fied, dri ed
organi c | ayenixtwee ofeapgrlube extheookyi{2@mhend rk’ehbdmeh(&ﬁmg)acﬂw (tmmﬂyas:as
di ssol ved ' nhéé%é% on a steam bath for th. The resulting solution was concentrated

iﬂ.lEEEE to ca. 20mk, dlluted with water (40m2) and washed with ethyl

1= H--

acetate (2x40m%; aiscarded). The acidic aqueous layer was basified (to

pH 9} with potassium carbonate and extracted with ethyl acetate:ethanol =
20 (20:1;_2x50m£). The combined, dried organic extracts were evaporated
' to give the title compound (0. 349) as a solid.  The M-n.m.r. and

t.l.c. of thls materlal were cansistent w1th those obtalnea for the
product of Example 8,

25 ~ The following examples illustrate pharmaceutical formulatlons B ,
accordlnq to the invention, containing 1,2,3 9-tetmahydro-9-methyl—3- hd
[(f-methyl—lﬁrlmldazol-l-yl)methyl]—Aﬂrcarbazol-a-one as the active )
‘ingredient. Physiologically acceptable salts and/or solvates of this
compound, and other compohnds of formula (I) and their physiologically

30 acceptable salts and/or solvates may be formulated in a similar_

mannect.

TABLETS FOR ORAL ADMINISTRATION

35 Tablets may be prepared by the normal methads such as direct
compression or wet granulation. '



aqueous THF (4m ) at [err] under nitrogen. To this stirred solution, a
solution of 2,3-dichloro-5, 6-dicyano-1, 4-oenzoqui none (49ng) in dry THF

tol 6nt) was added dropwi se apd the reaction mxture was allowed to warmto

-

0 aver 3h. The solution was evaporated in vacuo and purified 15 by
FCC el-uting with System A (94.5:5:0.5) -to4%ive the title conpound (10ng) as
a solid. The 1H N £an130d dayl b€.ri%h ddtsSd TRER! s AltalBL FiERNRIRIAPT W L
t hofe obtained for the product of Exanple 8. Example 36 20 , 2,3
, 9- Tet r ahydr g28erials, fpichyfs PKATHRYAEoRNL- Aeny)iretivyPpe o UsdttAtangqard -
car bazol - 4- ongclnidieBOX Al Gefnat Ivent byd -thoidtsr npy @Ry bGadichybdatek.

H i m dazol -4-yl) methyl]-2-cycl ohexen-1-one (1203ng), was treated with a
m xture of water (5m ) and 2N hydrochloric acid (0.45m ) and the resultant
sol uti on was DAFect Coppigsséch at room t enperature under nitrogen for 18h.
1- Met hyl -1- phenyl hydrazine (0.05m ) was added dropw se and stirring was
consi nued for 7h._ Further 1-nethyl-1-phenyl hydrazi-ne (0.06m ) was added and
stirring was contl13e¥ at ,roomtenperature for 5 dam suspensi on was -
poured:into 8% aguaqvs Hadedivnki carbonate (10m ), angl sextracted with 30
ethyl acetate (3x|5nm). "The co%ned, ered organi ¢c_extracts were :
evaporated to gi ViedlghupiHydgegen ABFL&APEh was purPfi%@d by FCC el uting
with System A (18%sdbemelloése Goarumansol id (55ng). A pa®otion of this solid
(40ng) was heate t 850 with d zinc chloride (4 ) in glacial acetic
aci gg(3m ) for 5%13%? gmrﬁ %euarrgt%/aseg cool ed, poured in %r;gS 2N aqueous
sodi un ‘hydroxide (20m ) and extracted with ethyl acetate - 47 -
(3x15m). The c i e [N rgani c extracts wer aporated to give an
oi | (ca. 20nm) V\hq?gghp@v\%smgu*eﬁ"ijgd by FCC el uting vvi:tg%ﬁ]gystem A (89:10:1) to
give the title conpound (5ng). The [err] and t.l.c. O this material were
consi stent wix bftdhesedeauatagd fa difetpeaspietsidn.Exanpl e 8. Exanple 37
1, 2, 3, 9+ Tetrahydr o- 9- net hyl - 3-[ (5- net hyl - 1Hi m dazol - 4-yl ) et hyl ]
- 4H g¢ar bazol - 4- one ' :
: The active ingredient was passed through a 60 mesh sieve, blended

with the calcium hydrogen phosphate, croscarmellose sodium and
magnésium stearate. The resultant mix was compressed into tablets

~using a Manesty F3 tablet machine fitted with 5.5mm, flat bevelled

edge punches.

20 |
; Sub-Lingual Tablet o mg/tablet
Active Ingredient : : 0.5
Compressible Sugar NF _ 64.5
95 Magnesium Stearate B8P ' 0.5
N T
! Compression Weight , 65,0
The active ingredient is sieved through a suitable sieve, blended
36 with the excipients and compressed using suitable punches. Tablets of
: other strengths may be prepared by .altering either the ratio of active
j - inqredi?nt to excipients or the compression weight and usina punches

to suit.

35



10 A solution of 1,2,3,9-tetrahydro-9-nethyl-3-[[5-nmethyl -
(triphenyl methyl)-1Him dazol - 4-yl |l met hyl ] carbazol - 4-one (268ma) in a :
fM xture of alacial acetic acid (5m), THF (5m) and water (5m) was heated -
at 100-110 for 8h. After cooling, 2N sodi hydr oxi de sol,ution (50nm) was °
-added and the resulting suspension was~ e aCted with 15 ' _
di chl or onet haee Qranbutipn The conbi ned, dried organic extracts were
congentrated to give a foamwhich was purified by FCC eluting with System A
(10%:8:1) to give the title .conpound (114ng) as a solid. The [err] and
t.l.c. of this mEogyéntlionek dabketsi stent with those omg/4epkst for the product
of Exanple 8. 20 I ;

1,2,3,0. -Tet rahy@%ﬂgg-)#g?ﬁ%%?[(a met hyl - 1H- i mi dazol -z?-‘§| ) et hy! ]

- 4H car bazol - 4- o€ 2Pt i on of 153.

N, Ny 5-tri met hyl - &thtch 8P4, 9-t et rahydr o- 9- et nyl - 4- 25 30.0 )

0x0- 1H car bazol - 3- vyl thyl]-1H1inm.dazol e- 1- sul phonam_de. (400ng) in 2N
hydrochl ori ¢ aci }r%%%)ﬁr‘lf\%)‘"gﬁ% éﬁ’sﬁnﬁ Bt Hanol (5n) W&g'(tlueat ed at 100-110
for 8h. Wirk up Megdeditf SteadeserBPbed i n Exanpl e 32 gaweSthe title conpound
(261nmg) as a solid. The [err] and t.l.c. of this material were consistent

W th those obtained for the product of Exanple 30 8. Exanple 39

1, 2, 3 9- Tet r ahydriemgegssgomdieight 1H- i mi dazol - 4-yl ) met BP0 9- et hyl - 4H
carfwmzol - 4-one. 35 : A solution of the products fromlInternedi ate

16 (0.2g) in 49% hydrohromc acjd, (3m) was stirred at [efr] .for 30 mn.

The nmixture was ﬁg-aczfé"? BRI HE A £y %ﬁ"%f’ §f’§%‘fﬂhb§twlft%?{%ﬁle‘fﬁ #"9and

- refluxed genblyndedt with 1betdse,fstartnSdnd gleyelakinised waszdi stakenl. Wstibtapaker .

(20mM ) and washed with ethyl, acet at 20m - aiscarded). The acidic '
aqueous phaség%étmsfe sb%l}sipf’ ?’éﬂye t355%9)3?%%%?‘3%0%"55@?%%o%%errgoﬂ%% gr?ﬂ) 389t act e
with ethyl 5After drying,athe mirenelesaars scpeéenked and3Ohended wikth toberiviageesiuari ed

o gfﬂit c rext r3cLSrale! © TRUARAUNALEY dre 1RAVEobreidd! iR HRoYaS LEidd'Fahed with
y ethe diameter punches.

~ Taolets of other strengths may be prepared by altering the ratio
aof active'inqredient to lsctose or the compression Qeiqht and using
punches to suit. '

20
Sup-Lingual Taolet ' : mg/tablet --
Active-Ingrédient ' 0.5 ;
Mannitol BP : . 58.5

25 Hydroxypropylmethylcellulose o 5.0 \‘/
Magnesium Stearate BP 1.0
Compression Weight ' 65.0

30 The active ingredient is sieved through a suitable sieve aﬁd

blended with the mannitol and hydroxyoropylmethylcélldibée. Suitable
volq$es'of purified'water are added and the powders are qranblated.
After drying, the granules are screened and blended into tablets using
suitable punches.

35



v
.

(5mM) to give the title conmpound (0.09g) as a solid. The IHn.mr. and

.f.1.c> of this material were consistent with those obtained for the product

gf Exanpl e 8. 10 Exanple 40 ,
, 2, 379-Tet rahydro- 3-[ (5- net hyl - H'i mi dazobP14-yI ) et hyl ] - 9- met hyl - 4H

car bazol - 4-one” A sg 1gttgo<|;lr’qinééﬂ%epé;@téu%n§.ﬁyf s@raéggsﬁerdnegim@r% Qe @i&n a

15 . m xture of absol ute ethanol” ). .and- 2M hydr ochl ori'c aci
(10rﬁ) was hedf @gtbie dngreddpnhdenmanpiteh orTHE caBRRassAYN 5ioRY GAdausches -
concentrat ed t¢ swagpda to ca. 20m, diluted with water (40m ) and washed
with ethyl acetate (2x40m .; discarded). The acidic aqueous |ayer was
basified (to pH 9) with potassium carbonate and extracted with et hyl

~acet at e: et hanGAPSRRES (20:1; 2x50m ). The conbi nedmadtam@tor ganic

ext Pacts were evaporated to give the title conpound (0.34g) as a solid. The
[err] and t.l.c. of this material were consistent with those obtained for
the product of ExAppive Bngregient The following exafples illustrate
phar maceut i cal foknadzathorsggaccording to the invention, copga ning

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

[ (5-met hyl - 1H i mi Ya@eeiym AteARatEyBA - 44 carbazol - 4- one as théSetive

i ngredi ent. Physiologically acceptable salts and/or sol vates-of this

~conp¥und, and ot hgbdlcg c@_‘l{nds of formula (1) and their phyghg ogically 30
id/ or -8 [

acceptabl e salts an ol vates may be fornulated in a simlar manner.
TABLETS FOR ORAL ADM NI STRATI ON 35 ' Tabl ets may be prepared by

the normal nethods $yghnas dif&tly GRRPFERIHOH Rurdpt granul ation. - 49-
The tablets may be fil'mcoated with suitable fil mformgt%bnateri al s, such

as hydroxypropyl HR 1#¢FEes Ilnperddent disnglavedntnd glecdednrifiiesne xcdpientsvel v
t f@fi gg: ets npye hiex Sis0aLlIcaieth sDid @61 2Coapd efesboih tapddls using suitanle
mag et

machinery. Other doses may be prepared by altering the fill weight and

if necessary changing the capsule size to suit.

SYRUP
20 . | . .
This may be either a sucrose or sucrose free presentation.
A. Sucrose Syrup maq/Sml dose
Active Ingreaient o 0.5
ys Sucrose BP _ - | 2750.0
- Glycerine BP | : 500.0
. ' Buffer )3 '
U : Flavour ) -
Colour ) as required
Preservative )} _ -
Purified Water BP to o - 5.0mlL
30 - - ' '

The active ingredient, DUFFef, flavour, coluuf and preservative
are dissolved in some of the'water and_the glycerine is added..1The
remaigger of the water is heated to dissolve.the sucrose and is then
cooled. The two solutions are combined, adjusted to volume and mixed.

35 The syrup is clarified by filtration.



Active | ngredient 0. 50 Cal ci um Hydrogen Phosphat e,,‘
1.80"

BP* - | .87.25 Croscarnel | ose Sodi um NF -80_,
gnesi um St earate BP 0. 45 Conpressi on wei ght ~ «
90.00 * of a grade suitable for direct conpression. 15 | The ‘

active ingredient was passed through a60°%esh sieve, blended with the
cal ci um hydr agen fleecghates’ croscarnel | ose sodi um and nagymgi Wesst ear at e.

- Thegresul tant mi x wags, conpressed jinto tablets using a ne t abl et
G gt g Thateatent o pues.

mach ne fitted with I"at bevel | ed 20 edge punc

Sub- Li ngual Tabl et Hydroxypropylmethylcellulose UBj/t abl et Active |Ingredient
0.5 Conpressi bl e Su§uisoeity type 4000) 64.5 25 22.5

Magnesi um St earate BP ' 0.5 Conpression Wi ght

65.9 The active ingPetfisdnt is dieved through a suitable sieve, blended.30
wi th the excipi entsfh PUonpressed using suitable punches. Tablets of
other strengths maySBt®Prepared by altering either the PStT¥UsFe%ctive

i ngredi ent to exci pg\%‘?ﬁ SVBY€he conpressi on wei ght and usino punches to
suit. 35 - 50 - $°% 8hul afi on Conventional Tabl et

ng/ tabl et Active | nBueitfientWater BP to &..BmLact ose BP

153.5 5 he nydrax BRetnylcellulose is dispersed in hot wat 30.0
Preggl ati ni sed Marl zee VSt ar Z‘IE.H%% _ yreelrulo S 115$.p0--|\/?a ﬁgsioumwaSteera’r ate BP

1.5 Conpr essic@ﬁl%iagﬁtt“e,n mixed with an aquecus solutiopgepntaiping&he @citiee
i ngredi ent i singkeuiRdt t4HaOHG o@hEklicoaporRnts @fe tAd Formulation. The resultant

solution is adjusted to volume and mixed. ' The syrup is clarified by
filtration. L ' - _ %;)

15

INJECTION FOR INTRAVENOUS ADMINISTRATION

mg/m2

' Active ingredient 0.05 0.5
20 Sodium Chloride BP - ' . as reauired as required

- Water for Injection BP to ' 1.0m& 1.0m2

Sqqidm'chloride may be added to adjust thé'tbnicity of the
solution and the pH may pe adjusted, using acid or alkéli, to that of
23 optimum stability and/or facilitate solution of the éctive ingredient.
Alternatively, suitapble pbuffer salts may bé_used.. _ v/

The solution is prepared, clarified and filled into appropriaﬁe
size ampoules sealed by fusion of the glass. The injection is
sterilised by heating in an autoclave using one of the acceptable
30 cycles. Altetnatively, the solution may be sterilised by filtration
and filled into sterile ampoules under aseptic conditions. The
sblu?ion may be packed undef an inert étmbsphe:é of nitrogen or other

suiggble gas.

35



* bl ended with | actose, starch and preqel ati ni sed nmai ze starch. Suitable
uplumes of purified water are added and the powders are granul ated. After
dry|ng1 the granules are screened and bl ended with the nagnesium 15
Stearate. The granules are then conpressed;into tablets using 7mm di anet er
punches. Tablets of other ‘strengths may be prepared by altering the ratio
of active ingnEdiRuM DBSE PREIWRESEH) AER@SOLonpr essi on wei ght and usi ng punches

to sQi t. 20 Sub-Lingual Tabl et ng/ t abl et
Active | ngredi ent Manni t gl BP -
58.5 25 Wt hyl cel | uLBéE‘:efed dose  Per can
5.0 Magnesi um St ear ate BP - 1.0 Conpression
Wi ght ive

The
ingredient is sieved thr§uiPPTEYseNY %‘Freméls%%e and Br&ed with ﬁi‘bmﬁanni t ol
and -’hydroxypropyl nmet ByéielAb id @Be. Suitabl e vol unes 06082Qurifi ed #Bleg are

added and the pomders;rﬂ_rhqo? ﬂ]n %%e%qanéa‘fa er dryings. g{:e granul es. @

screened and bl ended I nt S usling suitable punc

Tabl ets of other strBigilesonifjiupeonataena 88 by al t &A% t he ratﬂ(’; e active
i ngredi‘'ent to MANNMHeOhctk et 1103 @G5S nABrWAsB 1A F DUACBRSEghOm L Lo 2

ICﬁ\grSglaant fine particle size range. The Oleic Acec251sk mgf%ﬁngﬁﬁgge Trlch gllo\ie'

98. 51qwagneS|LuﬁlﬁbznmeabandBBt a temperature of 10-15%C and the micdorls® driuhl is

Viéi ght mixed into the solution with a high she%anf;e fﬂgréné%gngthegél y
conpressi bl e starch.
meterea into aluminium aeraosol cans and suitaole metering valves,

delivering 85mg of suspension are crimped onto the cans and the

~ Dichlaorodifluoromethane is pressure filled into the cans through the
15 valves. |
Solution Aerasol
20 | ma/metered dose Per can
Active Ingredient 0.05 12.0ma
Ethanal BP 7.500 1.80qg
Trichloroflueromethane BP 18.875 4.53g
Dichlorodifluoromethane BP . 48.525 11.65a
25
A Oleic Acid BP, on a suitaple surfactant e.g. Span 85 (sorbitan

trioleate) may also be included}.
The active ingredient is dissolved in the ethanol tegether with
the Oleic Acid or surfactant if used. The alcoholic solution is
30 metered into suitable aserosol containers followed by the
trichiorofiuoro-methane. Suitaole metering valves are crimped onto the
cont%}ners'and dichlorodifluoromethane is pressure filled into them
through the valves.
seans is o %sk)—c&'_ Trale Maric,
35 . _



The active ingredient is sieved and bl ended with the excipients. The mx is..
filléd into size No. 2 hard gelatin capsul es using suitable 15 nachi n?y
a

her doses may be prepared by altering the fill weight and if necess

hangi ng the capsule size to suit. SYRUP This may be elther a sucrose or
sucrose free presentation. A Sucrose Syrup . _
ng/ 5ml dose Agthiajationgfantirddges . : 0.5 Sucrose
BP - o : 2750. 0 25 d ycerine
BP 500. 0 Buffer, Flavour ) Col our
) _ . o as required Pres Purified Water
BP . to ' 5.0mM 30 The active ingredient, buffer,

flavour, col our and A%eservat r(ren di ssol %“ed in sgn& of the water and the
glyCerine is added. "The'S éﬂ%’i"ﬁjdg of T HP AR i s heat2ad to dissol ve the:
sucrose and is thenlaobdsdBPThe two sol utionsteare @&rBdned, adjusted to
vol unme and m xed - 52 -
3. Sucr ose- Fr eeIl%S active 1nJLré%1§X{ 4ye rhﬁ:r%h%édf Jﬁda tﬁuid FE%?&%RQH ,&Ctl ve
| ngr edi ent fine particle size range prior to blg‘@-”ﬂyﬁ@?@ﬂﬂéyt@?@?hﬂ'@epﬁﬂ%se

USP (Vi scosi t pachyae 1409Q')1qh energy mixer. The powder blendZis® FBHMfddClindo RbavoUur

Col our uired Preservative
)Sweépener ) hard qelatm capsules on a suitable encapsufatmg machgne. ? )

contents o_F the cartridges. are admmlste:ed using a p'owder inhaler.

SUPPOSITORY )
o L
15 Active Ingredient ' 0.5mg
* Witepsol H15 to ' ' 1.0g
* Witepsol H15 is a proprietary grade of Adeps Solidus Ph. Eur.
A suspension of the active ingredient is prepared in't_he_molten
20 Witepsol and filled, using suitable machinery, into 1g size suppository-
moulds. o N
) LJI'TE#QOL— s & ﬂﬁ,‘;w ~7Tsruile Marte .
25
o/



Purified Water BP to 5.0m The

hS(’droxyprOpyI nmet hyl cel l ul ose is dispersed in hot water, cooled and then
m*xed Wi th an aqueous so| ution.containing the active ingredient and the
other conponents of the fornulation. The %sesul tant solution is adjusted to
volume and mixed. The syrup is clarified ™y filtration. I NJECTION FOR

| NTRAYENOUS AfAIs STRATI ON ng/ ml Acti ve i ngredient :

0.05 ™ — 0.5 Sodium Chloride BP ' - as required
as reouired ter focohppantisobfBtheOgeneral formula (13:0n. 1.0m
Sodi um chl ori de may be added to adjust the tonicity of the solution and the
pH may De adjusted, using acid or alkali, to that of 25 _ opti num

stability and/or facilitate solution of the active ingredient.

Al ternatively, suitabRe buffer saltsOmay be used. The solution is prepared,
clarified and filled i\nto appropriat@ sizgBanpoul es seal ed by fusion of the
glass. T injection.iy sterilised by hedting_in an autocl ave using one of
t he acceptabl e 30 es. /Al tefnati vély, the sol uffdn may be
sterilised by filtrati{o [ d intlo sterile anpoul es under aseptic

condi tions. The sol utidQ ng phcked(CHges an inert atnosphere of
nitrogen or other suitab gasN~35 - 53 - METERED DOSE PRESSURI SED
AEROSCOL ( Suspension Aerosol | ma/ met ered dose Per can Active
| ngr edi ent i croni sed R} 050 12.0ng 5 -
Adeic Acjd 8P - 0.020 4. 80ny
Tri chl o%&l'u@%ﬁ%{ﬂam Eppresents an imigazolyl group gfghfje formula:
Di chl or odi f | uor onet hane BP _ 4. 25 14.70g The actiye
ingredient is mcronised in a fluid_,ehergy mll to a fine particle &ze
ragg/e. The _Geic Acid is mxed witlrthe Tricg{_,.oro- .
- T— —{ -
N MRS - R3N N
ﬁ/ Y
15 R? - - R2

| Rl represents a hydrogen atom or a group selected
from Cj;_galkyl, Cj3.galkenyl, C3_1°a1kynyl, C3-7cycloalkyl,
C3-jcycloalkylCy_salkyl, phenyl, phenylCj_jalkyl, —CO,R5,

20 =-COR®, -CONRSRS or -so,RS;

1\/, ‘RS and RS, which may be the same or different, each
represents a hydrogen atom, a Cj_galkyl or Ci_jcycloalkyl
grou:i,_ or a phenyl or phenylCj_galkyl group, in which the
phenyl group is optionally substituted by one or more Ci-4

'25 a;kyl, C1-g4alkoxy or hydroxy groups or halogen atoms, with
the pfoviso that RS doeé not répresent a hydrbgen atom when
Rl represents a group =CO,R5 or -SO,R5;

one of the groups represented by R2, R3 and R? is a

hydrogen atdm or a Cj-galkyl, Cj.pcycloalkyl, Ci.galkenyl,

NN



10 fluoronethane at a tenperature of [err] and the m cronised drug
is mxed, into the solution with a high shear m xer.  The suspension is =
nétered into al um ni um aerosol cans and suitable netering val ves, =~
detivering 85nmg of suspension are crinped onto the cans and t he '

Di chl or odi f | uor onet hane |s pressure fille®into the cans through the 15

val ves. Sol ution_Aerosol

ngy/ €t er ed BBEBY1l or thlghﬁsiﬁ‘ﬂregfrﬁg‘ﬁ’edr%‘?@ each of the othex igm

12. Et hanol BP 7. 500
Tri chior of | S5PBREr nHRIGED may be the gggme ‘or differenty, represtnts a

Di chl or odi f*yaggg&khg &mBBr a Cé-sgﬁp(i gr&&t tan trll 65a 25 Aeic Acid

BP, on a su sur act ant i ol eate) may al so be

included). The actiye | 5,%%@]9 the t@q@t q:%%he wi-{ h

the Oeic Acid or sérf%%éh%éﬁgéusazdﬂ F‘goﬁol I C s%tut on iIs bx"d

metered sntpy@vbkyh! €,2 gaqrzebcycoisheh?q é‘&'l'k@ﬂ@dé%’d]teqalkyl group or a
erin

trichl orof | uoro-net hane.” Suit.ab val vés are nped onto the cont
ners and di gbbapodiNRFREr oret-toN®?RS ;pressure filled into themthrough the

valves. SPAN is a Regr stered Trade Mark - 54 - Inhalation Cartridges
ng/ cartridge 5 and R®, whichi mayl ﬂ:@“dr.heanSa(tm orodistfibrent, each
0. 05 Lactose BP to 25. 00 The active ingredient is

m croni sed repaesente ehehyduaden t aten ier par Cpchelilyle pAndespsd brenyl
bl ending with normal tabletti nqwgrade Iact ose in a high enerqy mxer. The
powder bl enﬂrPEPfr PF-'ecFQQﬂ 9% withgthe nitrqgeny %J"éq”&t ta (‘!’M &hesh, are

U 2P o TGRRR 8 BACAELAGkn T8 ORLEY s g 0o are

n represents l, 2 or 3; and

A-B represents the group CH-CHz" or C=CH;
and physiologic_ally acceptable selt:s 'a.nd solvates thereof.
2. Compounds as claimed in claim 1 in which  R1
15 represents a hydrogen atom or a Cj.jalkyl, Ci_galkenyl, |
. C3-4alkynyl, Cg.gcycloalkyl, Cs.gcycloalkylmethyl, phenyl-
_c.l-zalkyl,‘ Cj-3alkoxycarbonyl, N,N-diC;_salkylcarboxamido or
phenylsulphonyl group. ' _ . _ |
3. Compounds as claimed in claim 1 or 2 in which R2
20 represents a hydrogen atom or a ..¢1_3_a1ky1 group, u
4. Compounds as claimed in any of cl_aims 1 to 3 in which
R3 represents a hydrogen atom or a Cj.jalkyl group.
5. - cOmp?unds .as claimed in any of ciaims 1 to 4 in which
134 represents a hydrogen atom or a cl_3elkj(l group.
25 6. vf Compounds as claimed .il‘.l cl_aim 1l or 2 in 'which R2 and
R3 each represent a hydrogert atom and R% represents a methyl
group. | |

7. . Compounds  as claimed in any of claims 1 to 6 in which

I



15 Active I ngredient 0.5mg *

W*(epsol HI15 to 1.0g * Wtepsol H15 is a proprietary
grade of Adeps Solidus Ph. Eur.. A suspension of the active ingredient is
prepared in the nolten 20 VVtepsoIsgnd filled, using suitable
machi nery, into 1g size suppository noul ds: 28 55_CLAINBi 1.

Conpoygnds of S S fqr ' e s.an
im'rrga;ol yl gg)[}f)é of thxg&sf o?w@fc{[dé&rnr]iﬁéﬁklér eﬁgrlgiggén sgg&hygr&o%eﬁg{%%‘r
a group sel ecyedalkesyl or jgllodlkyll &rdug kenyl, [err]al kynyl,

[err]cycloal kyl, [err]cycloal Kyl [err]alkyl, phenyl, phenyl[err]alkyl,
[err] [err] BS and [ Componmdsh asaycladndde imnanyolroflidl£ins1tl €8Ch in which
represents a_hydrogen atom a [err]alkyl or [err]cycloal kyl group, or a
phenyl or phdmp gepresentl CH~§H». i n which the phenyl . group i's optionally
substituted by one or nore [err] 25 alkyl, [err]al koxy or hydroxy gr oups
or hal ogefl aPons, wi CRUPRENGSyRSs SlaimedRiniady et alegmssdnita ghyin odeich
at om when [errL re res%nté a _group [err] or [err] one of the groups

repr esent ed enh§ R49Fs3a hydrogen atomor a [err]al kyl,

[err]cycloal kyl , [eprlal L, '56,,phenyl ar_ ph err]alkyl aroup, %pd

each of the gtﬁﬁer t\/ch):‘:']gjIl ou ’g‘%{smf‘ﬁh = 5‘5%1 hg"%aré{'%ﬂ‘dl 1t erBnt ,‘"%iCh R

represents arepresents a hydrogen atom or a Cj;-jalkyl, C3_galkenyl, C3_z-
| alkynyl, Cg_gcycloalkylmethyl, phenyicl_zalkyl, Ci-3-

10 alkoxycarbonyl or N,N-diCj.jalkylcarboxamido group; R2 and R3

N each represent a hydrogen atom; R% represents a Cj_jalkyl
. group; Q represents a hydrogen or a halogen atom or a
hydroxyl group; A-B represents CH-CH, or C=CH; and n

- represents 2 or 3. '

15 11. COmpoundé as claimed in claim 1 in which Rl
represents a hydrogen atom or a methyl, prop~2-enyl, prop-2-
ynyl, cyclopentylmethyl, benzyl or 'ﬂ,u-dimethylcarboiamido
group:; R2 and R3 éach regresent a hydrogen atom; R4
represents a methyl group; Q represents a hydrogen or a

20 fluorine atom; A-B represents CH-CHy:; and n represents 2 or
3.

- 12. - Compounds as claimed in claim 10 or 11 in which n
represents.zf _ |
13. 1,2,3,9-Tetrahydro-9-methy1-3-[(5-methy1¥1§-imid§zol-
. 25 4-yl)gethyl]-4H-carbazol-4~-one and physiologically acceptable
salts End solvates thereof. -

14. The compound of claim 13 in the form of a

hydrochloride salt.

I



hydrogen atomor a [err]al kyl group; Q represents a hydrogen or a hal ogen
atom - or-a 57 hydroxy, [err]al koxy, phenyl[err]al koxy or [err]alkyl grdup
(gr a group -NR7R8 or [err] R7 and [err] -which nay. be the sane or different,
ach represents a hydrogen atomor a [err]alkyl or [err]al kenyl group, or -
~together with the nitrogen atomto which they are 10 attached forma
saturated 5 to 7 nenbered ring; n repreggnts 1, 2-or 3; and A-B represents
the group [err] or C=CH and physi ol ogi cal | y accept abl e salts and sol vateés
t hereof. 2. . Conpounds as clainmed in: claim 1 in which [err] 15
represents a hydrogen atomor a [err]al kyl, [err]al kenyl, [err]alkynyl

[err]cyclxml kyl , 1LenB]dyereakhhydmbhﬂ-meﬂwymﬂﬂ [(EHN&Gﬁ?@#lH-imidazol-
[err]alkoxycarbonyl NN-di [ err]al kyl car boxam do or phenyl sul phonyl group.

3. 5 Gbﬂpbhmdthnl]cﬂHrngubanOdhArmmg my61qthnrxdeFmpnmhydegtesents a
hydrogen atomor a [err]al kyl group. 4. Compounds as cl ainmed in any of
cl ai ns 116»3|r1ﬁh(ﬁﬂRB:ﬁﬂﬁe?@#%aRMQM?UQmﬂ%ﬁbHiGﬁ1i{%rmFﬂhxﬂ BHoup.
5. qﬁgunds as clainmed_in any of clains 1 to 4 in which [err]

erresgm%@ %?G?o@eﬂléPGFPXF]54PéFFFQ§5ﬂ G$ERe? 25 6. Cbnpounds as
e e 0 BB oS e P03 -kt 38 AR B liplgIm Ao,
cl ai s 19%§V£efﬂ¥m?L carﬁgz i pr ents a hydrogen atom a hal ogen atom

or a hyd oxXy or [err YI group. 8. Conpounds as cl ai ned

R0, o P o A S R Y it e s forpoLnc
17. . 6-Fluoro-l1,2,3, 9-tetrahydro-9-methy1 3-[(5-methyl-1H-
imidazol-4-yl)-methyl]-4H-carbazol-4—one, : L _ N/
1,2,3,9-tetrahydro=-3-( (5-methyl-1H-imidazol-4-yl)methyl]~4H~
carbazol-4-one; .- | _

15 9~ (cyclopentylmethyl)-1,2,3,9~tetrahydro-3-[ (5-methyl-1H-
imidazol=-4-yl)methyl]-4H-carbazol-4-one;
1;2,3,9-tetrahydroéa-[(5-methyl-lg—imidazol-4-y1)methYl]-9-
(é-propynyl)-4§ecarbazol-4-one; _ |
6,7,8,9-tetrahydro-5-methyl-9-[ (5-methyl-1H-imidazol-4-

20 yl)methyl]-cyclohept[b]indol-lo(Sg)-onef

.and physiologically acceptable salts and'solvateS'theredf.

18. _A process for the production of a compound of general
formula (I) as defined in any of claims 1 to 17 or a
physiologically acceptable salt or solvate thereof, which

25 _comprises:- _

¢ (A) for_ﬁhe.preparaticn5of a compound of formula (I)
in which A-B represénts the group C=CH, dehydrating a compound
of formula (II) '

* [ L M S *



10.° .  Conpounds as clainmed in claim 1 in which [err] represents a
hydrogen atomor a [err]al kyl, C3 4al kenyl, [err] al kynyl,

[®&rr] cycl oal kyl met hyl , phenyl[err]alkyl, [err] 10 al koxycar bonyl or
N,N—di[err]alkylcarbpxanido group; R2 amgaR3 each represent a hydrogen
atom R4 represents a [err]alkyl group; Qrepresents a hydrogen or a
hal ogen atom or a hydroxyl group; A-B represents [err] or C=CH and
n represents 2 or 3. 15 11. ‘Conpounds as clainmed in claim 1 in
which [err] represents a hy@ogen atomor & neth@H prop-2-enyl, prop-2-
ynyl , cyclopentyl nethyl, benzyl or NN-dinet flyl car boxani do group; R2 and R3
thyl. group; Q represents
CH2; and n represents

each represent a hydrogen at o
a hydrogen or a 20 fluorine aig

R4 represenfjs a

2 or 3. 12. - Conpounds as c}A or T1IM which n repr@nts
2. 13. 1,2,3,9-Tetrahydro [ (5-nethyl -1 Himdazol - 25
4-yl)nmet hyl ] - 4FLcarbazoI - 4- one physi 3SR Nacceptabl e salts and

sol vates thereof. 14. The npo ﬁ of claim 13. in the form of a
hydr ochl ori de salt. 58 15. 13 9- Tetrahydro-9-net hyl - 3-[°
(5-nmethyl-1Himdazol- 5 4- yl)neth ] - 4H car bazol - 4- one hydrochl ori de
nonohydrate. 16. (+)-1,2,3,9- Tetrahydro 9-net hyl -3-(. (5-met hyl - H

i m dazol - 4-yl) et hyl ] - 4H- car bazol - 4- one;

(-)-1,2,3,9-tetrahydro-9-net hyl -3-[ (5- nethyI-IH-lnldazoI

yl ) et hy| joriHac aiuketted oderivativeanthaest pl @oillakied abﬁeﬁéa&beaiﬁ" 55
and sol vates thereof. 17.

6- Fl uor o- Kengval (@f rany dpvobeabing| g8ofips- present); Hor

i mdazol -4-yl)-methyl]-4H carbazol -4-one; 1,2,3, 9-tetrahydro-3-[(

5-tef hyl -1 Hi mi dazol - 4-yl ) net hyl | - 4H-

A



car bazol - 4-one; 15

95 (eycl opentyl nethyl )-1, 2, 3,9-tetrahydro-3-[(5-nethyl -| H L

{nidazol-4-y|)nethyl]-4k#carbazo|-4-one; 1, 2, 3,9-tetrahydro- 3- 54
5-met hyl -1 H-i m dazol -4-yl)nethyl] -9- (2-propynyl)-4H carbazol - 4-one;
6,7,8, 9-tetrahydro-5-nethyl-9- (5-neth§®P-1Him ddzol -4- "20 _
yl ) met hyl ] -cycl ohept[ b] i ndol - 10 )-one; and physi ol ogically acceptable
sal {s and soIvates(PhereoFPnYQngng AaprSEEEQQPGr Phe” FPEEY Fioﬁlgf anto

conpound of eral fornula. (] as. defjned in any of. clains 1 to, 17 or
a;ﬂwsioloﬁpg; %Pacgg&ﬁﬂ) qsa%g mfé§#é§ et{Efeo SH che9gventional
conpri ses: he eparation of a conmpound of formula (1) in which
A-B represgéééngﬁge%foggrC:CH, dehydrating a conpound of forrmula (I11)

58a Q - (¢) fothe preparation of a compound of formula ¢3)
(1) [err] 10 or a protected derivative thereof, Tollowed If necessary

by renogal iaf ®RYcArones! i pepgesentspr eheNt grotp cHOcHE), reagtdny ng a

conmpound of formula (I) into another -conpound of ormula (1) using

convent i onabmpeuhndi gife formul@C)(IXM)r t he preparati on of a conpound of
formula (1) 5 in which A-B represents. the group [err] reacting a
compound of foRQmla (LIl) Q o 0 [err]

L | (III)
10 N~ (CH2)n

or a protected derivative thereof, with a compound of formuia
© |
15 | | LCH,~Im (V)
wherein L represents é leaving atom of group, or a protected
derivétive fherebf, in the presence of a base, fclloWed'if
necéssary by removal of any protecting groups presen:: or ;
(D) for the preparation of a compound of formula (I)
20 in which A-B represents the group CH-CH,, oxidising a

compound of formula (VI)

25 (VI)

wheréqn A represents a hydrogen atom or a hydroxyl group, or
a salt or protected derivative thereof followed if necessary
30 by removal of any protecting groups present; or

(E) for the preparation of a compound of formula

: * C L M S *



or a protected-derivative thereof, with a conpound of forrmula (V) 15
[ferr] - (V) wherein L represents a | eaving atom or group, or a

ot ected derivative thereof, in the presence of a base, followed if
necessary by renoval of any protecting gggups present or (D) for the
_preparation of a conmpound of fornula (1) 20 in which A-B represents the
group [errlIpxi di SiAg whichPAaBd r¥predenits: tie) dz@dﬂ-mecﬁ'%p RYARBH S
a-hydrogen atom or a hydroxyl group, or a salt or protected derivative
t her eof f otbupedundf offefosmaln IVIMY renoval of any protecting groups
present; or (E) for the preparation of a conmpound of formula 60 (1)
in which A-B repre®ents the group [errP cyclising a conpound of formula
(M) Q[err] or a Salt or protected dfrivative thereof, followed if
necessary 10 by r&noval of any protgcting groups present; or (F)
renoving protecting ghema formof a conpound of fornula
(1); And when the cofff§ ned as a mxture of (VII)
enanti oners, optional § géﬁﬂ:o obtain the 15 desired
enanti-onmer; and/or a (l) isinthe formof a

s) froma p

free base, optionally converting e free base into a salt. 19. A
phar maceutical conposition c?npriTing at | east one conpound of general
formula (1) as defined.in clglmilgor a 'O physi ol ogi cal |y acceptabl e

salt or solvate thereof together with at | east one physiologically
accept abl eoraar saltobrepgorected derivatiVemMberéof)f AN GARE P AdddBlSry

(ll)lo' by removallof any protecting groups present; or .
k,} | ) (F) removing protecting group(s) from a protected form
._of a.compound of formula (I):
and when the compound of formula (I) is obtained as a mixture of
enantiomers, optio_nally resolving the mixture to obtain the
15 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.
19. A pharmaceutical composition comprising at 1least one
compound_ of general formula (I) as d_e:ined in claim 1 or a

20  physiologically acceptable salt or solvate thereof together with

o/
._at least one physiologically acceptable carrier or excipient.
20. Compounds of the general formula (II)
Q 'O  OH
25

(II)

U DR



[err] 61 in which [err] Qand n are as defined.-in any of =lains 1 to

1. 21. Conpounds of the general formula (VI) Q . A5 [err] *°
10 in which A represents a hydrogen atomor a hydroxyl group and [er¥] Q
nd n are as defined in any of clains 1 to 11. 22. Conpounds of the .

general fornula (1) as defined in any &l clains 1 t'o 17 and physiol ogically
acceptabl e salts and sol,vates thereof for use in.the treatnent of a
condi ti ofncalskeh 15m, Rly R sepfban@refas deféned isHRMURE chains. 1 to
Compounds _.of the general fornmula (I) as defined in any of clains 1 to 17
and phys#&kogically acceptabl e salts and solvates thereof for use in the
treat nent,,of anxigty. 24 npounds_of .t he general fornmula (1) as .
defi ned P&'any 207° ?ﬁn%ﬁd?ﬁs et%eﬁ7r3ﬁdf8ﬁ9§?8lggﬁealIy acceptabl e salts
treatment of a psychotic disorder.
or the treatnent -of a condition
function which 25 conpri ses as
he general formula (1) as
i oMegmcal |y acceptable salt @fr)
conposition for the
gipﬁ+eeecng)ﬁctive.ingredient at | east one
|) as def ined in any of claims 1 to 17 or
t or solvate thereof.

and sol vates thereof, for use -in th
25. A pharmaceutigal conposition
. cauged by di sturbance & "neuronal" 5
active ingredient at |ea
defined in any of clair
sol vate thereof. 26.
treatment of anxi et ‘
conmpound of the general furnula
a physiol ogically acceptable sa

rl

10 in which A represents a hydrogen atom or a.hydfole group and.
Im, R, Q and n are as defined in any of claims 1 to 11. -
22. Compounds of the general formdla (I) os-dcfined in any
of claims 1 to '17"ana. physiologiCally"acceﬁfabie.'solts and
solvates thereof for use in the treatment of a conditionlcauSed

‘15 by disturbance of "neuronal" 5HT function. | | i
23, ‘Compounds of the general formula (f) as defined in any
of claims 1 to 17 and physiologicallyf accebtable salts and
solvates thereof for use in the treatment of anxiety.
24. Compounds of the general formula (I) as defined in any

20 of claims 1 to '17 ahd.'physiologically- accépﬁoble :saltc andy
solvates thereof for use in the treatmeht 'of: aa psychotic
disorder. |
25, A pharmaceuticél composition for. the treatment of a
condition caused by disturbance of "neuronal®" SHT function which

25 comprists as acti\lre '.ingred'ient at 'least one compound of the
general formula (I) as defined in any of claims 1 to 17 or a

physiologically acceptable salt or solvate thereof.

26. A pharmaceutical composition for the treatment of

e




27. - A-pharmetemtical conposition for the treatnent of a 5 psychotic
sorder which conprises as active ingredient at |east one conpound of the

generat formula (1) as defined in any of claims 1 to 17 or a _

physi ol ogi cal | y acceptable salt or sol vaé2 thereof. 28. A therapeutic

agent for the,treatpent of "a condi.tion 10 caused by di sturbance of

"neur onal "2B¥X¥et¥nwhich GemprissspaEsastivesdnoredientr ati deast dnmist one

conmpound of the ggneral formula (1) as defined in an¥iof claims 1 to 17 or

a physi ol oGP eRPY aggeﬁ%|§rg§£a(1 o¢°’§'5+h]\)ai1:5 €L} R ede gg‘.ia:-n :ﬁY\t“;Weﬁr Haims
t ic . Conpri
?ﬂSPéd{2&&2?#%Z?%fgﬁepﬁﬁﬁ,i%hé%f’?xeaasﬁerapifgﬁm a1 PR Shreaf-

i
fhar oo S5TT 1 'O REradRlel S0 cllide SELER Bl Yhe BreRERKAL” of a

di sorsler whépsheefBrasseraeraghivh toapedsest agt allcﬁi% ‘%%t%g%%}e&f???ﬁ%t

of the general formula (1) as defined in any of clains
physi ol ogiané| ponpoapidabdbf thled generalafdrinizheqfr) as defined in any of

claims 1 to 17 or a physiologically acceptable salt.-or solvate
thereof. | |
28. A therapeutic agent for the treatment of a condition
10 caused by disturbance of "neuronal" SHT function which comprises
as active ingredient at 1least one compound of the Qeneral
formula (I) as defined in any of claims 1 to 17 or a
| physiologically acceptable salt or solvate thereof.
29, A therapeutic agent for the treatment of -anxiety which
15 comprises as active ingredient at least one  compound of the
- general formula (I) as defined in any of claims 1 to 17 or a
physiologically acceptable salt or solvate thereof.
30. A therapeutic agent for the treatment of a psYchotic
disorder which comprises as active ingredient at 1least one
20 compound of the general formula (I) as defined in any of claims

% 1l to 17 '6r' a physiologically acceptable salt or solvate thereof.
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