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SUBSTI TUT-E0 28/81686-L UORO- ( 1H) - | NDOL- 3- YL) - 1, 2, 3, 6- TETRAHYDRCPERIGHISDIEDR THE -
TREATMENT OF CNS- DI SORDERS This invention relates to pharnaceuti cal
conmpounds and 5 their use in the treatnent of disorders of the central
nervous system It is known that chlanges occur at certain neuronal
serotonin (5-HT) receptors as, for instance, the 5-HT2A 10 receptor, in
central nervous system di sorders such as, for exanpl e, depression.

One ai mof research for better drugs is to provide conpounds that
bind to %‘W HESBUBRS(1H)-INDOL- % ¥Eh WWP&Z‘?X&@E@&O r THE, FREATHENT OF
al so have I al activity at other receptors to give a desired
profile of 15 activity without, or while mnimsing, unwanted side
effects. For exanple,- it can be desirable for a drug to conbi ne
affinity for the serotonin receptor and also to I nhibit serotonin
reupt ake, whi irhi ssimvwemnii érovrdlatkscatpharmaceyts dak rddmpmimeterapd and
dopam ne D2 receptors. A high 20 affinity for the [err]l and D2
receptors §s ahebri asedimitie treatmewtam®dicsodiavmsel] the arehtmrlor si de
effects. Certain conpounds havi ng serotonln ant agoni st properties
are descri bednepvbls AsPsd&@s. 149. 25

It is known that changes occur at certain neuronal
serotonin (5-HT) receptors as, for instance, the 5-HT2A

10 receptor, in central nervous system disorders such as, for
example, depression. One aim of research for better drugs
is to provide compounds that bind to specific receptors,
such as the 5-HT2A receptor, and that also have beneficial
activity at other receptors to give a desired profile of

15 activity without, or while minimising, unwanted side
effects. For example, it can be desirable for a drug to
combine affinity for the serotonin receptor and also to

inhibit serotonin reuptake, whilst showing low binding at

the ¢1-adrenergic and dopamine D2 receptors. A high

20 affinity for the 03 and D2 receptors is associated with

unwanted cardiovascular and motor side effects.

Certain compounds having serotonin antagonist properties
are described in EP-A 0 433 149.

25
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- 2- ‘The present invention provides conpounds of the formula:
H ) , (1) 5 in which RL j , Cl 4
al kyl , Clv_vgggﬁ%sgy or hal o, and R2 is hydrogen, Cl1 4 gﬂﬁﬁg?ﬁg_4 .
al koxy; and salts. t her eof . The conpounds of the invention and
their pharmaceutically 10 acceptable sajts are indicated for use in the
treat nent of di sorders of the central nervous system They are active
inin vitro and in vivo tests that indicate serotonergic nodul ati on
and, in partifylgreddtdiitfredtlion Efoeidégecompouﬁdéﬂ'c?ﬁ HIRE rful ads
described below. 1n this regard, the 15 conpounds of the invention are
surprisingly superior to the prior art. They also strongly inhibit
serotonin reupt ake and have very low affinity at al and D2

receptors. ) 0

(3==ét~\
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)

5 in which Rl is hydrogen, Cj.4 alkyl, Cj-4 alkoxy or halo,

and R2 is hydrogen, Cj.4 alkyl or Cj.4 alkoxy: and salts.

thereof.

The compounds of the invention and their pharmaceutically

10 acceptable salts are indicated for use in the treatment of
disorders of the central nervous system. They are active
in in vitro and in vivo tests th;t indicate serotonergic
modulation and, in particular, binding activity at the
5-HT2A receptor, as described below. 1In this regard, the

iS compounds of the invention are surprisingly superior to
the prior art. They also strongly inhibit serotonin
reuptake and have very low affinity at ol and D2

receptors.
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-3-

propyl,
met hyl
such al

In the above formula (1), a CJerr]-4 alkyl group can be
br anched wop 9snigsgnched and, for exanple, includes nmethyl, PCT/GRISI)IL3
isopropyl, butyl, isobutyl and t-butyl, and is preferably

kyl

.or ethyl, and especially nethyl. A 5 ({err]-4 al koxy group is one
group linked to the ring %h?ough an oxygen atom and is

preferably methoxy or ethoxy and especially nmet hoxy. A halo group is

o aup. of CompBiae” PEeYRo SBFRaPnGEL: (yci%a abkT oroud eef BRI T ki, 1)

group of co
and R2 are hydrogen, or either R err] or R2 is hydrogen; and salts

t her eof .

R2 is preferably hydrogen or neth

Pr efhyamshedriog: Mubranched ﬁ?@roé@ﬁ eﬁ%ﬁﬁ%ﬁv hﬁ?%ﬁ%?so?thﬁ ro,

A nost preferred

compound i s letpl, 4@@@pmhorléopnopmélol%gtyl isobutyl and t-butyl, and
yl)-1,2,3,6-tetrahydro-|-pyridinyl]-Il-ethyl)-5, 6-di hydro-

| H, 4H | | 2, 5- tis atiefanad(ly, mexhyil] oquahbylneagdzeapsmaély methyhe jRs

haV|ng the structure of forrmula (I) above, 20 in which both R err]
and R2 ar& hy@p.og@lkkoxy grouss isngneasughapdbel proup, lapkedukgethBossibl e

salts,

to prepare

pharmaceutically acceptabl e, non-toxic addition salts with suitable

aci ds,

and

salts of the conpounds of the invention and such salts are
i ncluded in thgng Rigfugn anicixygetddiatonn aat ssaperef2Fabpyefethbky ohe

such agtidigse amd fespecially methoxy. A halo group is

10

15

20

25

preferably chloro or fluoro, and especially fluoro.

A preferred group of compounds is one of formula (I)
above, in which both Rl and R2 are hydrogen, or either Rl
or R2 is hydrogen; and salts thereof. Preferably Rl is

hydrogen, methyl, methoxy or fluoro, and R2 is preferably

hydrogen or methyl.

A most preferred compound is 1-{2-[4-(6-fluoro-1H-indol-3-
yl)-1,2,3,6-tetrahydro-1-pyridinyl]-1-ethyl}-5, 6-dihydro-
1H,4H-1,2,5-thiadiazolo(4,3,2-ijlquinoline-2, 2~-dioxide,

and its salts, having the structure of formula (I) above,

in which both Rl and R2 are hydrogen.

As indicated above, it is, of course, possible to prepare
salts of the compounds of the invention and such salts are
included in the invention. Acid addition salts are
preferably the pharmaceutically acceptable, non-toxic

addition salts with suitable acids, such as those with
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-4- I norgani ¢ acids, for exanple hydrochloric, hydrobrom c,

nitric, q?ng or phosphoric acids, or with organic pCifcdEdgoonisch as _
organi ¢ carboxylic acids, for exanple glycollic, maleic

hydroxymal eic, fumaric, malic, 5 tartaric, citric, sallcycllc,

0- acet oxybenzoic, or organic sul pho t 2- hydr oxyet hane sul phoni c,

t ol uene- p- sul phoni c, napht hal ene- 2-stil phoni c or bisethane sul phoni c
acids. The phosphate is a nost preferred salt. In addition to

nvent: on - TR SRS RGa8s " eBr Bickiple hyaPhORIeRRL aﬁ"‘eﬂmﬁ.oﬁdo%” e
compounds of ditcsc, ANSHACERALA! HABBoCOUPRUNS O6r! it L1 On Of

ot her, for exanple i cal e aclid salts, or

are useful fqr_jfent JCAE Spanic cEDACAGLEL! SB1AON Bh: AR on.

It will be appreC|ate hat e conpoun nven can contain

one or nore a rn%#é: %%ﬁ%&@ aﬁg 4 %Qggfelgo 9b¥§§ &ISﬁafo i soners. The

conmpounds ar & 1or racef ¢ m xtufes, Bit i ndi vi dual

somers can o, 3 d sogg g bgag ByeRLLongl oLEEhBl AuEsLd, S B |

Such race ures andindi vi cal ‘Tsone orm

present i nvent o] i ye cer in
enanti omer | Caﬂl&!hﬁﬁrﬁekeif % %&%‘:&B%a@ﬁbﬂg saPpfBR. QY o PEeh&GE R h N d,
naphthalene-2-sulphonic or bisethane sulphonic acids. The

phosphate is a most preferred salt.

10 In addition to the pharmaceutically acceptable salts,
other salts are included in the invention. They may serve
as intermediates in the purification of compounds or in
the preparation of compounds or in the preparation of
other, for example pharmaceutically acceptable acid

15 addition salts, or are useful for identification,

characterisation or purification.

It will be appreciated that the ?ompounds of the invention
can contain one or more asymmetric carbon atoms which

20 gives rise to isomers. The compounds are normally
prepared as racemic mixtures, but individual isomers can
be isolated by conventional techniques if so desired.
Such racemic mixtures and individual optical isomers form
part of the present invention, the compounds being

25 employed as racemates or in enantiomerically pure form.
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- 5- The invention includes a process for producing the conpounds

of the in&@@h&g@s The conpounds can be prepared, for ePER{GBISOM3Ithe -+
reacti on of "an 1 ndol yl pi peridi nyl conpound of the fornul a:

NH ] H 5

(11) - with a thiadiazol o quinoline dioxide of the fornula:

Rl.err] R err] 10 where X is a |leaving group such as
hal o, especially chloro. The reaction is preferably carried out in a
pol ar so,tvee N SHE0L &S 1 d HudR@ P o ! Tl rlBucPhgWBher, in

t he presence a-base such as, for exanple, sodium 15 carbonate, and at a

tenperature Ogoﬁégﬂﬁég[gfrihé:iﬁébéégbﬂ; The compounds can be

prepared, for example, by the reaction of an indolyl

piperidinyl compound of the formula:

NH

IZ/ =7

. an

with a thiadiazolo quinoline dioxide of the formula:

O X
Oy 4
‘S{—N/ﬁ\\/,
C 1
XZ

(1)
10
where X is a leaving group such as halo, especially
chloro. The reaction is preferably carried out in a polar
solvent such as, for example, acetonitrile, or water, in
the presence of a base such as, for example, sodium

15 carbonate, and at a temperature of from 50° C. to 150° C.
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- 6- The conpound of fornula (I11) can be prepared by nethods

known in, \ for exanple, by reacting 4-piperidone | 113 .
6-fl uoroi-%&séﬁlsﬁ t he presence of a base such as 5 pot assll’%%&ﬁ%/%rooxi de,

and enpl oyi ng as sol vent an al cohol such as nethanol. Simlarly,
met hods for preparing the conmpounds of formula (111) are known in the
art as, for exanpl e, by reacting thé thi adi azol o qui noline dioxide in
salt formwith 1,2 dihal oethane, in the presence of sodium 10 hydride and
a suitable solvent such as dinethyl formam de. As mentioned above,
t he conpounds of the invention are active at the serotonin, 5-HT2A
receptor. Their binding activity has been denonstrated in the test
descri bed by Thes compioysd, op fermua II) ganphgr REEBRTegxBY MaEhods 265
1272-1279, in which the affinity of the conpound for the human 2A
receptor is needdy d@ Bhej a5t abfidy tqxamplEi.spyageactingt AePipPgaidcoReerr] H
ketanserin. In this test, the conpounds of the invention in the
fol | owi ng Exawigitedtfdgonpindxle sin he presesset RAnacbare sTpbByaare at | east
four tines nore active in this test than the closest structurally
related 5 powssing dydeprided |andlienpleydadi AsEpcAveng3aniadcohalbel v,
1-(3-[4-(5-fluoro-1Hindol-3-yl)-1,2,3,6-tetrahydro-| - )
pyri di nyl ] -1 -pu&p@Es) rmetbanphydroinidardyl, meghodgs for preparing the
thi adi azol o[ 4, 3, 2-ij1qui noline-2, 2-di oxide. |ndeed, the nost active
conpound of té¢rmpauRsist iodn formel & otffdn@yen known in the art as, for

example, by reacting the thiadiazolo quinoline dioxide in

salt form with 1,2 dihaloethane, in the presence of sodium

10 hydride'and a suitable solvent such as dimethyl formamide.

As mentioned above, the compounds of the invention are
active at the serotonin, 5-HT2A, receptor. Their binding
activity has been demonstrated in the test described by
15 Nelson, D. L. et al., J. Pharmacol. Exp. Ther., 265,
1272-1279, in which the affinity of the compound for the

human 2A receptor is measured by its ability to displace

the ligand.[3H] ketanserin. In this test, the compounds
of the invention in the following Examples had mean Ki's

20 of less than 6 nM. They are at least four times more
active in this test than the closest structurally related
compound specifically disclosed in EP-2A 0 433 149, namely,
1-{3-[4-(5-fluoro-1H-indol-3-y1l}-1,2,3, 6~-tetrahydro~1-
pyridinyl]-1-propyl}-5, 6-dihydro-1H, 4H-1, 2, 5-

25 thiadiazolo(4,3,2-ijlquinoline-2,2-dioxide. Indeed, the
most active compound of the invention, the compournd in
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-7- whi ch both R{err] and R{err] are hydrogen, is approximtely

twenty- ei 9%05%/#3& nore active. The affinity of the capfegysiopis the.-
i nventi on-for e 5 b5-HT2A receptor and their superiority was confirned :

in‘a . guinea pig nodel by a nodified version of the test descri bed
by Skingle, M et al., J. Psychopharnacol= %B,- 14-21, in which the
effect of the conmpound on

2, 5-di net hoxy- 4-i odo- anphet am ne(DA) -i nduced hyperthermia 10 is
observed. whi Ehirbde ot esnd 2 crone cuyieogsn ¢ Hies iapEsradismtely ser ot oni n
reupt ake inhibitors, and possess excellent activity as, for exanpl e,
in the test deswenbpdebyhCarines$ merelactive. J. Med. Chem (1993), 36,
2886-2890, in which the intrinsic activity of the compound to
conpetitively i nhibit the binding of selective serotonin reuptake
inhibitors to the serotonin transporter is neasured. These results
were al so conf mheedfbini oy vof ochestempoun@d ofiilod ineerndfimrtfef thee
conmpound on a behavi oural syndrone in mce dosed with 5-HTP and a
nmonoani ne of%i das&TRAhtécepror and (MELY sepérbor ity gyads neonfisrmehsior @éd, see
Christensen, A V., et al., Eur. J. Pharmacol. 41, 153-162 (1977). 25
8- guinea pig model by a modified version of the test

described by Skingle, M. et al., J. Psychopharmacol. 8,

14-21, in which the effect of the compound on

2,5-dimethoxy-4-iodo-amphetamine (DOI) -induced hyperthermia

10 is observed.

Furthermore, the compounds of the invention are serotonin
reuptake inhibitors, and possess excellent activity as,
for example, in the test described by Carroll et al.,

15 J. Med. Chem. (1993), 36, 2886-2890, in which the
intrinsic activity of the compound to competitively
inhibit the binding of selective serotonin reuptake
inhibitors to the serotonin transporter is measured.

These results were also confirmeé by in vivo tests in

20 which the effect of the compound on a behavioural syndrome
in mice dosed with 5-HTP and a monoamine oxidase inhibitor
(MAOI) such as pargyline, is measured, see
Christensen, A. V., et al., Eur. J. Pharmacol. 41, 153-162
(1977).

25
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As stated above, the conpounds of the invention have an excel | ent
receptor binding profile which not only conbi nes excep},s i gh 2A.
bi ndi ng anWOS8B&86ent reupt ake i nhi bition, but also hgfé Iﬁ:gb*rlgoqlﬂ?red
low affinity for [err]l 5 and D2 receptors. Measurenent of the former is
descri bed in Geengrass P. et al., Eur. J. Pharmacol. 55: 323-326,

and of the latter in Hall H et al., Prog.8Neuro- Psycophar nacol .

Bi ol . Psychiat. 12: 559-568. This characteristic profile of activity
di stingui shes the 10 conpounds of the invention fromthe structurally

rel at ed chspotatedfahaie prihsr campoungdsepfeiheolaBeReiony bye A4 or

art conpounds such as those described in J. Md. Chem £991, 34,

2477- 2483, andedcelbent GRIRPUMDPimEing profileswhigh nRb ety cHRbines
structural differences or lack 15 efficacy in vivo, In view of the
sel ective affi ektgpbionably drmiurdds imdimg and exgedAERENTEYPERRR® serotonin

receptors, they are indicated for use in treating a variety of

condi tions suchnB$bifOon deputesslon has piearedudoeded pwanfEbnyty obesiadl,
eating di sorders such as anorexia and bulima, alcoholism pain,
hypertensi of, adai By, rEBEPENrs 0S Nefitlernty Sffuntiel dormer ispdgstoibed

di sorders, schizophrenia, gastrointestinal di sorders, headache,

cardi ovascul ar jdi 8eedRESasSNPKi @ a5, EeSsSat. Eharspicodpsys:dEng-abeise and
addi ction, enesis, Al zhei mer' s di sease and sl eep disorders. The

conpounds of  gng of the latter in Hall H. et al., Pr®g. Neurothe invention
are principally intended for the treatnent
pPsycopharmacol. Biol. Psychiat. 12: S559-568. This
characteristic profile of activity distinguishes the
10 compounés of the invention from the structurally related
compound of the prior art, referred to above. Othker prior
art compounds such as those described in J. Med. Chem.
1991, 34, 2477-2483 and J. Med. Chem., and J. Med. Chem.
1993, 36, 1194-1202, have further structural differences

15 or lack efficacy in vivo.

In view of the selective affinity of the compounds of the
invention for the serotonin receptors, they are indiéated
for use in treating a variety of conditions such as

20 depression, bipolar disorder, anxiety, obesity, eating
disorders such as anorexia and bulimia, alcoholisr, pain,
hypertension, ageing, memory loss, sexual dysfunction,
psychotic disorders, schizophrenia; gastrointestiral
disorders, headache, cardiovascular disorders, smoking

25 cessation, epilepsy, drug abuse and addiction, emesis,

~ Alzheimer's disease and sleep disorders. The compounds of
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of depression or anxiety, or disorders with depressive or anxi ety
synpt ons. -wo Se3hbgs conpounds of the invention are effective RETGBBORIIde

dosage range, the actual dose adm nistered bei ng dependent on such
factors as the particular conpound being uged t he condi tion being
treated and the type and size of ani nal bei ng treated. However, the

dosage required will normally 10 fall within the range of 0.001 to 20,

adatt T Chunghe, tapeante Fr§ Rpngiperay SHEARaSG, Seb Fub RESRREE

d. 15 Th d f th t ls :
;3(;1 ni st ered oggfaggﬁggﬁioﬁ?nﬁ’%c‘%’g% S’Rdbgpg%s?ﬁ r%{]r% gﬁeggpress%ﬁg or

. conpounds W | | usuaglyﬁbe utilised in the formof a . phar maceut i cal

! conposi tion. SHHE

GPrIRE- are prepared in a nanner wel |l known in

~the pharmaceutical art 20 and conprise at |east one active conpound.

Accordingly the invention includes a pharnaceutical conposition
conprising as active in t_.a co ornula ) or
. phar maceut i 2al fpe aE%‘BPﬁBE@ | §0% Hé*rge)e&%mnzgrgs?df&eg (' )r wide
phar maceuti cal |y acceptable I ue t rri.er k| ng the
conposi ti ons of°SRESi hGBART ot r‘5:\.1a0.|. dose a%mlnlstere@l E%lng dependent
10 - acti ve I ngr %ac QESV\ééltﬁjgljpaalJt%.cuﬁarp )é:%(xjnpounlé %e(i%y uEta, “the

condition being treated and the type and size of animal

being treated. However, the dosage required will normally
10 fall within the range of 0.001 to 20, such as 0.01 to

20 mg/kg pef day, for example in the treatment of adult

humans, dosages of from 0.5 to 100 or 200 mg per day may

be used.

15 The compounds of the invention will normally be
administered orally or by injection and, for this purpose,
the compounds will usually be utilised in the form of a
pharmaceutical composition. Such compositions are
prepared in a manner well known in the pharmaceutical art

20 and comprise at least one active compound.

Accordingly the invention includes a pharmaceutical

composition comprising as active ingredient a compound of

formula (I) or a pharmaceutically acceptable salt thereof,
25 associated with a pharmaceutically acceptable diluent or

carrier. In making the compositions of the invention, the
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diluted by a carrier, or enclosed within a carrier which may be i-n

the form.QfodssRReU! € sachet, paper or other cont ai nagﬁ@#ﬁghgan one_

active ingredient or excipient 5 may, of course, be enpl

exci pient may be a solid, sem-solid or liquid material which acts as
a vehicle, excipient or mediumfor_the active ingredient. Sone
exanpl es of suitable excipients are Iact&Se, dextrose, sucrose,

sorbitol, mannitol, starches, gum 10 acacia, cal cium phosphate, al ginates,

tragacanth, gﬁééﬁJéLingredfgﬁ&PQﬂlﬁehgﬁh%§9lEggﬁfﬁeqﬂgigﬂlé PLOPY ¢

hydr oxybenzoate, talc,” magnesi um stearate” or conpositions of

the i nventi ongffibed ini39idaidiche or anbLOUMALEMNSE BScLor PLOVRUI k.

sust ai ned or delayed “15 release o e active ingredren P f
adm ni strati in tHE SRk et De g e, Lo

adm ni strati gﬁ\%}t Ebhee 1fnorég"gi ng © acga Slsxllﬁ o%gg%g' bég?%r mi aéléelgelgs
tablets, capstdfs Gfer 20 U RS

coeasl SEesugl ugaanst ek b oGl LTS

or suspensit ons for parenteral use or as su

the compogi tias, e JArBd 24kl chiB18ydaT208ne F>ycc¥8§%n§8,g ach dosage

containing from0.5 to 100 ng, no usual ol the active
ingredient. £913i4q, semi-solid or liquid material which adts as, a The

foll owi ng Exanples illustrate the preparation o conpounds of the
invention:  yehicle, excipient or medium for the active ingredient.
Some examples of suitable excipients are lactose,
dextrose, sucrose, sorbitol, mannitol, starches, gum
10 acacia, calcium phosphate, alginates, tragacanth, gelatin,
syrup, methyl cellulose, methyl- and propyl-
hydroxybenzoate, talc, magnesium stearate or oil. The
compositions of the invention may, if desired, be
formulated so as to provide quick, sustained or delayed

15 release of the active ingredient after administration to

the patient.

Depending on the route of administration, the foregoing
compositions may be formulated as tablets, capsules or

20 suspensions for oral use and injection solutions or
suspensions for parenteral use or as suppositories.
Preferably the compositions are formulated in a dosage
unit form, each dosage containing from 0.5 to 100 mg, more

usually 1 to 100 mg, of the active ingredient.

25
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EXAMPLE 1 5 1- Di et hyl am no-2- (4-fluoro-2-nitro)phenyl et hene
‘A m xture WO498/8168©r o- 2-ni trot ol uene (50 g, 0.32 nol), PCT/GB98/00113 )
-di met hyl f ormam de di nmet hyl acetal (76.77 g) and 10 dinethylformam de (910
m) were-heated at reflux under nitrogen with stirring for 7 hours,
cooled, allowed to stand for 16 hourgi poured into ice-water (2000
m ), stirred for 15 mnutes, the resultant precipitate was
isolated by filtration, washed with water (500 mM) and 15 dried to give a
red solid. The f61Fbwingi Exkmiplles illuskréd ithree pRmplarhydongefiat or was
charged under a nitrogen 20 atnosphere with 10% pal | adi um on charcoal (9
g) suspended compoundsobfietize (4Ofntian:To this suspensi on was added
1-di et hyl am no- 2- (4-fl uoro-2-nitro)phenyl et hene (137.2 g, 0. 653 nol)
in toluene (1400 m) and the m xture hydr ogenated at 80 psi for 3.5
hours. The suspension was 25 then filtered through a celite pad, which
was washed ExXaMprBUgh with toluene (2 x 200 mM) and the filtrate and
-12- washi ngs evapor ated under reduced pressure to give a brown

5

1-Dimethylamino~2-(4-fluoro-2-nitro)phenylethene

A mixture of 4-fluoro-2-nitrotoluene (50 g, 0.32 mol),
dimethylformamide dimethylacetal (76.77 g) and

10 dimethylformamide (910 ml) were heated at reflux under
nitrogen with stirring fbr 7 hours, cooled, allowed to
stand for 16 hours, poured into ice-water (2000 ml),
stirred for 15 minutes, the resultant precipitate was
isolated by filtration, washed with water (500 ml) and

15 dried to give a red solid.

6-Fluoroindele

A 40 litre Cook hydrogenator was charged under a nitrogen
20 atmosphere with 10% palladium on charcoal (9 g) suspended

in toluene (400 ml). To this suspension was added

l-dimethylamino-2-(4-fluoro-2-nitro)phenylethene (137.2 g,

0.653 mol) in toluene (1400 ml) and the'ﬁixture

hydrogenated at 80 psi for 3.5 hours. The suspension was
25 then filtered through a celite pad, which was washed

through with toluene (2 x 200 ml) and the filtrate and
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oil which crystallised on standing to a yell ow brown solid 93.65 g.

This solid was di ssolved in ethyl acetate-hexane (7:3 Uﬂ%& ' red _
t hrough a égdﬁflash silica. The 5 required fractions V\gre cgﬁdel?: ed and

evapor at ed under

reduced pressure to give a pale brown solid.

4-(6-fl-uoro-[ 1H -i ndol- 3- yI) 1,2, 3,6-tetrahydropyridi ne 10 Powder ed

pot assi um hydroxi de (144.4 g) was added &arefully to a nechanically
stirred m xture of 6-fluoroindole (49.23 g, 0.364 nol) and pi peridone
hydrochlorlde nDno drate 1 728 nD i n et hanol (1500 m).
The mixture WRSDERER AR S’éﬂl Rﬁﬁ’dﬂé@%&r@é&é@w 6P 93Ke18 héawg and
then nore potaSS|un1hydrOX|de (40, g) wa added and the reaction

m xture heat &dluifBéFhr eFYEseklsed <n s?ﬁﬂ@%ﬂ§-§$ Royed loyhBreuR Epoad

m xture was allomed to_cool to roomtenperature, poured onto ice-water
(3000 m) and3-65 dsti TREY A4 Wﬁ:ﬁjrdlsﬁ%lvﬁrde&’blet%yéda§8FPHe\7&B§XF§6I at ed
20 by f||trat|on and dried at_5Q[err] C in vacuq to give a solid

product . 8-ﬂﬁ@ngl{t%F%ﬁ¢Fh¥RWQﬂnRMRiHMQQﬂﬁ¥%§h sijgcp. N TREqui nol i ne

(25 g, 0.143 nDI

), was _dissolved in acetic acid (300 nm.) and

catal yti cll | yespdrEgehnpeti R wetecollected and evaporated upgsy| TUTE

SHEET ( RULE 26)

at 65 psi ove&eKiuGRE RTSFEBHT t iR (7 Palthdrown solid.

3 - (0.75 g)

4-(6-fluoro-{1H]-indol-3-v1)-1,2,3,6-tetrahydropyridine

10 Powdered potassium hydroxide (144.4 g) was added carefully

to a mechanically stirred mixture of 6-fluoroindole

(49.23 g, 0.364 mol) and piperidone hydrochloride

monohydrate (111.93 g, 0.728 mol) in methanol (1500 ml).

The mixture was then heated at reflux under nitrogen for

15 18 hours and then more potassium hydroxide (40 g) was

added and the reaction mixture heated under reflux for a

further 4 hours. The reaction mixture was allowed to cool

to room temperature, poured onto ice-water (3000 ml) and

stirred for 1 hour. The precipitated solid was isolated

20 Dby filtration and dried at 50° C. in vacuo to give a solid

product.

8-Amino-1,2,3,4-tetrahydroquinoline

25 8-Nitroquinoline (25 g, 0.143 mol) was dissolved in acetic

acid (300 mL) and catalytically hydrogenated over PtOs

SUBSTITUTE SHEET (RULE 26)



catal yst was renoved by filtration through a celite pad and the

sol vent o d by evaporation. The residue was di pepicnesiooins
CH[err]Zggﬁérr and saturated aqueous sodium 5 hydrogen carbonate added.
The organics were extracted with CHgrr]lC[err]2 and the extracts were
washed with water (3 x 100 m.) and brine (3 x 100 nmL.). The extracts
wer.e t hen dried over anhydrous magnesi um sul phate, filtered and
evaporated to k@??@ %}hea@rdlﬂfbsﬁr Qeehight aabr p¥bmOt bmpeddruridi s Tas

i mmedi ately dissolved in CHerr]2Cl[err] and filtered t hrough a short

pad of silica ehidipo: Wdd Recr8g! Bterariohocheaugnt becdlide manpound.
5, 6-Di hydro- 1H T, 2,5-thiadi azol 0-[4, 3, 2-ij]-quinoline- 15 2, 2-di oxi de,
potassi um salt gng the JéBré@NMOLRMYBNIEPAELEEbEAEIOA. 60TIEe FadidimaDi) in
dry diglyme (25 nl) was added to a stirred solution of. sul f am de
(4.93 g, 0.051 H?'&iéé‘oﬂ\?é/d il PR 164 Ankl sadlira8a188udbls Godhien r eact i on
was then heateg or 2 hours. AFter this time, the reaction was cool ed
to room

(OO o RS For B PR P it
oot (4 X, 00y, B SO 3 GG YL 90T

and then charc¥a tere ave a clear red
sol ution. 8N potassium . UBSTI TUTE SHEETigRULE 26)
- 14 - 100 mL) and brine (3 x 100 mL). The extracts were then

dried over anhydrous magnesium sulphate, filtered and
evaporated to leave the crude product as a brown oil.

10 This was immediately dissolved in CH3Cl; and filtered
through a short pad of silica eluting with ethyl acetate

to leave the title compound.

5,6-Dihydro-1H~4H-1,2,5~thiadiazolo-{4,3,2-ij)-quinoline-

15 2,2-dioxide, potassium salt

The 8—aminoteﬁrahydroquinoline (6.60 g, 0.045 moi) in dry
diglyme (25 mL) was added to a stirred solution of.
sulfamide (4.93 g, 0.051 mol) in‘dry diglyme (40 mL) at

20 155-160° C. The reaction was then heated for 2 hours.
After this time, the reaction was cooled to room
temperature, water was added and the mixture acidified
with 1N hydrochloric acid. The solution was extracted
with t-butyl ether (4 x 100 mL). The extracts were washed

25 with water (2 x 100 mL) and then charcoal was added and

filtered off to leave a clear red solution. 8N potassium

SUBSTITUTE SHEET (RULE 26)



hydr oxi de was added dropwi se to the solution precipitating a white
solid. Thi Wows3168d t ered of f and washed with ether to ga.;a(;ﬂg%ous
requi red product. 5

2- Chl or oet hyl -5, 6-di hydro-1H, 4H 1, 2, 5- thladlazolo[4 3, 2-
|J]qU|noI|ne 2, 2- di oxi de o
5, 6- D hydro- IFL4FL1 2, 5-thiadiazolo-[4, 3,2-ij]-quinoline- 2, 2-di oxi de

.92 g, 0.009 npl) was dissglved in dry DVF 10 (80.n) and, sodi
ﬁi}d??dﬁ <8.28%yf?ro%>ﬁ%5wa%§%§aég R e £5, g m%u&oa%a%?cﬁé&%éﬂ%gm

ums " dded MR S93E on aha ¢4k CLAUTIOh S0 APBIvBsER NEER

anbi ent tenpergture. The reaction was guenched with 15 water, extracted
with ethyl ace%ﬁ'{eer tt%glé’&ngﬁﬁeﬁe%‘}ﬁ%‘gt%m UCt viashed with brine, dried
over anhydrous magnesi um sul phate, filtered and evaporated under
reduced pressure to give a bromn oil. The materi al mas purlflfﬂ by
chr omat ogr phy Iash SI| c Luti t OW t hyl, cet at e/ hexane.
st andi ng. 1Fﬂ-|ndol 3 yI) 1, 2,3,6-tetrahydro-| -

pyridinyl]-1- 1,2,5- 25
t hi adi azol o[ 4, 3, 2- |J]qU|noI|ne 2, 2- di oxi de
SUBSTI TUTE SHEET (RULE 26)

5,6-Dihydro-1H-4H-1,2,5~thiadiazolo-[4,3,2-ij]~quinoline-
2,2-dioxide (1.92 g, 0.009 mol) was dissolved in dry DMF

10 (80 mL) and sodium hydride (0.48 g, 0.010 mol) was added
portionwise under nitrogen to the mixture at room
temperature. Bromochloroethane (1.44 g, 0.010 mol) was
added in one portion and the solution stirred overnight at
ambient temperature. The reaction was quenched with

15 water, extracted with ethyl acetate, the combined extracts
washed with brine, dried over anhydrous magnesium
sulphate, filtered and evaporated under reduced pressure
to give a brown oil. The material was purified by
chromatography on flash silica eluting with 20% ethyl

20 acetate/hexane. The product was obtained as a clear oil

which crystallised on standing.

-1-{2—[4—(6-F1uoro-[1H]-indol—3—yl)—l,2,3,6—tetrahydro-1—

pyridinyl]-l-ethyl}-5, 6~dihydro-1H, 4H-1,2,5-

25 thiadiazolo(4,3,2-ijJquinoline-2,2-dioxide

SUBSTITUTE SHEET (RULE 26)



- 15 - 2- Chl oroet hyl -5, 6-di hydro-1 H, 4H 1, 2, 5-t hi adi azol o(4, 3, 2-
i j | qui nol woosB166di oxi de (3.75 g, 0.0137 nol) and 4-(6- PCT/GB98/00113 -

fluoro-[1H] -indol -3-yl) 1, 2,3, 6-tetrahydropyridine (2.97 g, 0.0137 nol) -
in water (120 nL) containing sodiumcarbonate 5 (7.26 g, 0.0085 nol) with
a catalytic anount of sodium i odi de @9398 g) were heated at reflux for
18 hours. After cooling, the nateri§1 was extracted with '
di chl or onet hane, the extracts dried with anhydrous nagnesi um sul phate,

filtered and £y Qg ea L foa Thy : r4 a_was
' £ EARY IRy 1 5l & &ghgavrme #00gnl 028 5 Eh§ad%%oi@ff.cﬁ .ﬁéo

purified by romat ogr aphy elutin t | chl or onet hane, wed by

5% met hanol / o] fipOyTBLARe z-aipxg'g&i Qg.ﬁaeﬁgredaisvaﬁof p%L&l efg.ow solid.

The product was recrystallised fromethyl acetate, %1 3-185 C.

15 The free ovm:ﬂi-%%\ie@-gmE%b@?g'-5&%9@?@;2@?9&& (2.9 d was

added and the Ite precipitate filtered an In vacuo to Vyield

t he phosphate?§§4§7 818 in wat%@GTiéé_EF) cogg§%5¥€%F§ga%#m carE&Page

Preparati on of internedi ates uor o- roqui nol I ne
5 (7.26 g, 0.0085 mol) with a catalytic amount of sodium

iodide (0.08 g} were heated at reflux for 18 hours. After
cooling, the material was extracted with dichloromethane,
the extracts dried with anhydrous magnesium sulphate,
filtered and evaporated to leave an orange foam. This

10 material was purified by chromatography eluting with
dichloromethane, followed by 5% methanol/dichloromethane -
giving the product as a pale yellow solid. The product

was recrystallised from ethyl acetate, m.p. 183-185° C.

15 The free base was dissolved in methanol, orthophosphoric
acid was added and the white precipitate filtered and
dried in vacuo to yield the phosphate salt, m.p.
156-158° C.

20 EXAMPLE 2

Preparation of intermediates

6-Fluoro-8-nitroquinoline

25
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- 16 - Sul furic acid (75% w w) (116 g) was added to a m xture of
sodi um 3-ni trobenzene sul fonate (46.4 g, 0.206 nol), 2- PpCT/GB98/00113 ‘-

ni tro-4: PO | i ne (25 g, 0.156 nol) and gl ycerol (29 g, 0.315 nol):
and slowy heated to 130-135 C. and 5 maintained at this tenperature for 8-
hours.- It was cool ed and allowed tgetand for 11 hours, diluted with
wat er (100 M), basified with anmonia (d = 0.88 g/m) and the
precipitated solid filtered. The filtrate was washed wth sodi um

hydr oxi de (2Bhilfuxi&Cacid EoEd wWatwdr(10% x)5Wasl added Oco & midktate aifd t hen
dried in vacuo at 600 C. for 4 hours to gi ve 6-fluoro-8-nitroquinoline

as.a solid. sodium 3-MiMtrsbdnddrneorsurlEonaled{t6t4ahyds @08 nedline 2- 15

Pl ati num oxi de (0.475 g) was added to a solution of 6-

f1 uor o- 8- ni t pogHd AP+ eoxXdeh il ithe 7259 gymol. 1S6nmet et awd agiyterol (195 m)
and hydrogenated at "60 psi for 24 hours. The acetic acid solution was
filtered thrqeghgcedi3E5 troXlerand slowlyt heacatlakysiliarBIhan. amporated in
vacuo and the residue 20 treated with toluene (150 m ). The tol uene was
renoved i$ mainvatnedant this denpeaaruras fagdedhodhe. r ebtlvantccdlad i on

was filtered and then evaporated in vacuo. The crude product, a dark
liquid, was waddallowéddatelsrand tiiwr naxtours, @idpted2bith water
- 17 -

(100 ml), basified with ammonia {(d = 0.88 g/ml) and the
precipitated solid filtered. The filtrate was washed with
sodium hydroxide (2M, 2 x 50 ml) and water (3 x 50 ml),

10 air dried and then dried in vacuo at 60° C. for 4 hours to

give 6-fluoro-8-nitroquinoline as a solid.

8-Amino-6-fluoro-1,2,3,4-tetrahydroguinecline

15 Platinum oxide (0.475 g) was added to a solution of 6-
fluoro-8-nitroquinoline (14.0 g, 72.9 mmol) in acetic acid
(195 ml) and hydrogenated at 60 psi for 24 hours. The
acetic acid solution was filtered through celite to remove
the catalyst and then evaporated in vacuo and the residue

20 treated with toluene (150 ml). The toluene was removed in
vacuo and more toluene was added. The resultant solution
was filtered and then evaporated in vacuo. The crude

product, a dark liquid, was used immediately in the next
step.

25
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8- Fl uoro-5, 6-di hydro-1H,4H 1, 2, 5-t hi adi azol o-[4, 3, 2-1,])-

qui nol i ne-WOE28/A168&i de Cr ude PCT/GB98/00113 -
8-am no-6-fluoro-1, 2, 3,4-tetrahydroquinoline 5 (10.34 g, 62.29 mmol) in

dry pyridine (60 m) was added to hot ,sul fam de (7.026 g, 74.75 mol)
in dry pyridine (60 m) and the mixtdre heated and stirred under

refl ux for 4 hours. It was cooled and all owed to stand over-

night. The pyry ‘1:‘1%%r 28, QVARALALED1 NN AL UP, § i A 30110 [abhagk T egidue
whi ch was part

hydrochl oric ( xture was shaken, separated and
washed wi t h 1387 boalbes B id (100 M), water (100 m) and

t hen separated again. The solid mas dried with magnesi um sul fate, the
magnesi um 15 sulfate renoved by filtration, and the filtrate treated

wi th charcoal. I nqr ved r n, the
filtrate evapé?a ed qg%egmgég%ggat gn@ & t&ﬁ&a@yerddﬂhogﬁvg a slightly

Sul'furic adid (s 13749”?029 mR) LB brELEAL OB ) Was added rg,
X 22,2 )s:and

2t (r:])I ?r (r)nanlt :Jlr ﬁeﬁ)%cz%r ég Qd%e%o}ébge § gﬁd%g%m ]f)helrgg?r@ % )gé}glgved The

resul tant sol u éé)gnlvyasanélh%pe mlxtngét ﬁgakgdlgr% eéé‘lr’%j}a%‘rﬁa?&é%ﬁﬁﬁ (RULE

2- met hyl - 2- pr open

26) for 4 hours. It was cooled and allowed to stand over-

night. The pyridine was evaporated in vacuo to give a

10 Dblack residue which was partitioned between ethyl acetate
(300 ml) and 2M hydrochloric acid (195 ml). The mixture
was shaken, separated and washed with more 2M hydrochloric
acid (100 ml), water (100 ml) and then separated again.
The solid was dried with magnesium sulfate, the magnesium

15 sulfate removed by filtration, and the filtrate treated
with charcoal. The charcoal was then removed by
filtration, the filtrate_evaporated and then evaporated

in vacuo, to give a slightly pink solid, m.p. 174-176° C.

20 3-Methyl-8-nitroquinoline

Sulfuric acid (34 ml, 63.2 g, 645.2 mmol) in water (12 ml)

was added to a mixture of arsenic pentoxide (22.25 g,

96f8 mmol) and 2-nitroaniline (22.28 g, 161.3 mmol) and
25 the solids dissolved. The resultant solution was then

heated to 100° C. and 2-methyl-2-propene-1,1-diol

SUBSTITUTE SHEET (RULE 26)



- 18 -

S hiter (RO b 2 mechyl 1o . propene- 1, 1- dF o CHPMERR e

di acetate (50 g, 290.3 nmmol) was added, causing an

the m xture was heated and 5 stirred at 130[err] C for 2 hours. The
reaction m xture was t hen cool ed andggoaured onto ice-water. The

resul t ant

m xture was basified wth aqueous sodi um hydr oxi de

solution (50% and toluene was then added and the m xture heated to 90
C. for 1 hourdidbetaovéueshe day290 MasmolenwasOaddeaantadsohg &nd repl aced

with nore t
over - ni ght
added

ol uene (400 m ). The m xture was then heated and stirred

angxbtitermic reddicivn dddal @ds bbherblledango(490nst)cavas t hen
and the m xture heated and stirred for 2 hours before

decanti ng andegesbdnid@e° Wi midwer tode pdditdvs bel whee2-hbchgxtgacts. The
conbi ned toluene extracts were dried (MySA4), filtered and the

filtrate evapprapedern, Vodiml tdiacetatefi theamditlirbr @ue Behtda dfdas solid
was triturated with di ethyl ether, the solid isolated by filtration

pul veri sed
hours to gi

washededi a6t E3herc antbrdrd &duirs . vaheorabckibar nlxCurd@Ovad or 2
ve the solid product. 8- Ami no- 3- net hyl -1,

2, 3, 4-t et rahydhenutoolédeand pourdd ainitaudcexwdeeQ. 3he gpsuwasagedded to a

sol uti on of

3- 25 nethyl-8-nitroquinoline (12.47 g, 66.3 nmol) in acetic

acid (150 m ) marduhydwasgcvad £fiad WA Bquedls240oH8 S hydroxide

SUBSTI TUTE
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solution (50%) and toluene was then added and the mixture

heated to 90° C. for 1 hour. The toluene layer was then
decanted off and replaced with more toluene (400 ml). The
mixture was then heated and stirred over-night and the
toluene decanted. More toluene (400 ml) was then added
and the mixture heated and stirred for 2 hours before
decanting and combining with the two previous toluene
extracts. The combined toluene extracts were dried
(MgS04) , filtered and the filtrate evaporated in vacuo to
give a dark brown solid. This solid was triturated with
diethyl ether, the solid isolated by filtration,
pulverised, washed with ether and.dried in vacuo at 50° C

for 2 hours to give the solid product.

8-Amino-3-methyl-1,2, 3, 4-tetrahydrogquinoline

Platinum oxide (0.375 g) was added to a solution of 3-
methyl-8-nitroquinoline (12.47 g, 66.3 mmol) in acetic

acid (150 ml) and hydrogenated at 60 psi for 24 hcurs.

SUBSTITUTE SHEET (RULE 26)
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-19-

Th

e acetic acid solution was filtered through celite to

renove t hewoagsligsst and t hen evaporated in vacuo and the PCT/GB93/001E3
treated with toluene (150 m ). The tol uene was renoved i n vacuo.
t ol uene .was added and the 5 resultant solygtion filtered and then
evaporated i n vacuo. The crude product was then dissolved in ethyl
acetate and

acetate fractigasaceridi &1 MSDMCIn W Galder@ednidtigh cel§BBDEHEd,
washed wi th aqueous sodi um hydrogen 10 carbonate solutlon (75 m), dried

g NQEOS) and fkleh@'l}@dthe catdDst | ddd Aleryas poaRed G5 VRCUBCHAQ! ehgi ve a
ar romn

5- Met hyl -
qU|noI|ne 2 2
8- Ami no- 3- net
dry pyridine

dry pyridi g1€ Qéguﬁgnéngﬂl\gploﬂfﬁ f@,&éﬁ earﬂ?q;hee% @gg%tfatgad 15?'3932%03' ! y

under

ref | ux

purified by chromat ography on a pad of silica. The et

EQYéuQ dFedted, ﬁléxttmﬁfgr?ezoh%d 413..2- ithd tollene was

| oxXI de potaSS|unlsa

?égovkg vggﬁgah%,ﬁ%%méa@»ﬁ idd, and cﬂ@ 66 nmol )

ed to (5 38 g, 56 mmol)

our yridi ne was evaporat e

- -

Mor e

hyl
t hen

I n
I n

I n vacuo to give

a bl ack resi d‘fﬁe"‘@kﬁﬁe"‘gﬁ %&‘%E &Aé”\ﬁgez?eé%veeté‘ﬂn eth 1a%‘?:te%€eaggd2 oM

hydr ochl oric acrd

washed with b

et hyl

acetate

10

15

20

25

separ at'ed
tg%\ Xt r e
e Sy SAETA O o/ L RCER”
acetate fractions containing product were collected and
combined, then washed with aqueous sodium hydrogen
carbonate solution (75 ml), dried {(MgS0O;) and filtered.

The filtrate was evaporated in vacuo to give a dark brown

oil.

5-Methyl-5, 6-dihydro-1H, 4H-1,2,5-thiadiazolo-{4,3,2-1,3]-

gquinoline-2,2-dioxide potassium salt

8-Amino-3-methyl-1, 2,3, 4-tetrahydroquinoline (7.56 g,
46.66 mmol) in dry pyridine (50 ml) was added to hot
sulfamide (5.38 g, 56 mmol) in dry pyridine (50 ml) and
the mixture heated and stirred mechanically under reflux
for 2 hours. The pyridine was evaporated in vacuo to give
a black residue which was partitioned between ethyl
acetate and 2.5M hydrochloric acid. The acid layer was
separated and the organic layer washed with brine. The
aquéous acid layer was then extracted with ethyl acetate.

(3x) combined with the original ethyl acetate layer,

SUBSTITUTE SHEET (RULE 26)
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- 20 - treated with charcoal, dried with magnesi um sul f at e,

filtered Iltrate evaporated in vacuo to give an sol id.
This soli sv‘&/g@lg?ésol ved in the m ni mum of tert-butyl Pﬁgfcﬁ{??)agﬁ% and
the resultant solution treated 5 with 8M potassi um hydroxi de solution. The
preci pi-t at ed cream col oured solid waggcollected by filtration and
dried In vacuo at 50 C. to give the potassiumsalt as a solid,

mp. >250[err] C 10 The follow ng conpounds of the invention were
prepared as treat8dbBxbtW chdrcdisl NHridE Wit abhghepienaselifdate, t he manner
descri bed above. R S 1-(2-(4-(6-Fluoroindol-3-yl)-1,2,3,6- 15

t et rahydropyr ifgdi Beded| afd hythg - Hi XexH tey Gvapbrately inl HMadtb to give an
1, 2,5-thiadiazolo-[4,3,2-i,]]-quinoline-2,2-dioxide, mp. 196- 197 C.

R S 1-(2-(4- (6rkhyerebnd@! -thid )sdld e dr%@olved in the minimum of
t et rahydropyridi n-1-yl)ethyl)-5, 6-di hydro-5-nethy. -1 H, 44
1,

et
2, 5-t hi adi azek@-bdtyl Zméthy GettHet i 183 Z:h%' %@&'l@&ntmsalutlo;. theat C.
R S 1-(2-(4-(6-Fluorolndol-3-yl)-1,2,3,6-
tetrahydr opyr iydich- bMYbbeégyiﬂm5hﬁafbiwﬂk(kdiuﬁﬁbhy|'bHe4bEec1p-tated
cream coloured solid was collected by filtration and dried

in vacuo at 50° C. to give the potassium salt as a solid,

m.p. >250° C.

10 The following compounds of the invention were prepared as
in Example 1, using intermediates prepared in the manner

described above.

R,S 1-(2-(4-(6-Fluoroindol-3-yl)-1,2,3,6~
15 tetrahydropyridin-1l-yl)ethyl)-5,6-dihydro-4-methy>-1H, 4H-
1,2,5-thiadiazolo-(4,3,2-i,j)-quinoline-2, 2-dioxicde, m.p.

196-197° C.

R,S 1-(2-(4~(6-Fluoroindol-3-yl)-1,2,3,6~
20 tetrahydropyridin-l-yl)ethyl)-5,6-dihydro-S-methy:-1H, 4H-
1,2,5-thiadiazolo-[4,3,2-1i,j}-quinoline~-2,2-dioxide, m.p.

197-200° C.

R,S 1-(2-(4-(6-Fluoroindol-3-y1l)-1,2,3, 6~

25 tetrahydropyridin-1l-yl)ethyl)-5, 6-dihydro-6-methy>-1H, 4H-
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- 21 - 1,2,5-thiadiazolo-[4, 3, 2-i,j]-quinoline-2, 2-dioxide, mp.

I 156- 1580 Cw098[31686 1- (2 (4 (6 Fl uor oi ndol - 3- y| ) -1, 2 3, PCT/GBY8/00113
i6-tetrahydropyridin-1- 5

iyl)ethyl)-5,6-dihydro-7-nmethyl-1H 441, 2, 5- thiadiazolo-

. (4,3,2-i,jl-quinoline-2,2-di oxide, mp. 1 .8-189.7 C 1- (2- (4-

;(6 ‘Fl uor oi ndol -3-yl) -1,2,3, 6- tetrahydro i di n-1-
yl)ethyl)-5, 6-di hydro- 8- nethyl 1H 4H 1, 2, 5-t hi adi azol o- 10

4,3, 2-1, | .
43 T gl brenadi ot oy 3100y, 390cAiAdiEnErs 3 -dioxide, mop.

yl)ethyl)-5, G-QSgygggoQCnethyl-lH 4H 1, 2, 5- thladlazolo-
[4,3,2-i,j]-qU|nollne-2,2-dioxide, m-p. 189.2-190.3[err] C. 15
- 7- Fl uoro-1-(2-(4-(6-fl.uoroindol -3-yl)-1, 2, 3, 6-
- tetrahydropyridin-1-yl)ethyl)-5,6-di hydro-1H, 4H 1. 2, 5-

: thiadiazol0-t48§,%;k?%k59#i&§£+{§?&%J%Q?13K39233,s-teEZ§h§3§oﬁy§&diﬁih-

8- Fl uoro- 1- ( 2- uoroln

R L A E e

t hi adi azol o qui nol'i
| 25 [4,3,2-1,31—qulnollne-z,z-dxoxld%? h.p. 187.8-189.7° C.

1-(2-(4~(6~-Fluoroindol-3-yl)-1,2,3,6-tetrahydropyridin-1-
vl)ethyl)-5,6-dihydro-8-methyl-1H, 4H~1,2,5-thiadiazolo-

10 [4,3,2-i,j}-quinoline-2,2-dioxide, m.p. 169.4-174° C.

1-(2-(4-(6-Fluoroindol-3-yl1l)-1,2,3,6-tetrahydropyridin-1-

yl)ethyl)—5,6—dihydro—9-methyl-lH,4H—1,2;5-thiadiazolo-

[4,3,2-1,3]-quinoline-2,2-dioxide, m.p. 189.2-190.3° C.
15

7—Fluoro-1-(2;(4-(6~fluoroindol—3—yl)-1,2,3,6—

tetrahydropyridin-l-yl)ethyl) -5, 6-dihydro-1H, 4H-1,2,5-

thiadiazolo-t4,3,2-i,j]—quinoling—z,2—dioxide,
178-178.4° C.

20
8-Fluoro-1-(2-(4-(6-fluoroindol-3-yl)-1,2,3,6-~
tetrahydropyridin-1-yl)ethyl)-5, 6-dihydro-1H, 4H-1,2, 5~
thiadiazolo-[4,3,2-1i,j)-quinoline-2,2-dioxide, m.p. 173-
175° C.

25
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-



9- Fl uoro-1-(2-(4-(6-fluoroindol-3-yl)-1, 2,3, 6- t et rahydropyri di n-
1-yl) ethy di hydro-1H, 4H1, 2, 5-
t hi adi azol 9?%%}6% i ,j)-quinoline-2,2-dioxide, mp. 188-  PCTABYPAMA} C,

5 1-(2-(4-(6-Fluoroindol-3-yl)-1, 2, 3, 6-tetrahydropyridin-1-

yl) et hyl) 5, 6 di hydro-9-ethyl -1 H 44 1, 2,5-2%hi-adi azol o-
[4,3,2-1,]1-quinoline- 2 2- dioxide m p. 166.4-168[err] C. 10

1-(2-(4- (6 Fl uor oi ndol -3-yl)-1, 2, 3, 6- tetrathrop ridin-1-

yl )ethyl)-5, 6- %h?%&ﬂﬁ?1iﬂﬁ&?ﬂéxy5Pﬂ1nﬂr912d§ tBr¥di atolo3, 6-
[4,3,2-i,]]-quinoline-2,2-dioxide, 187-189 C. The foll ow ng Exanpl es
illustrate typ¢%%ﬂahxﬁﬁﬂmmm?dénsl‘yg)e@bﬁﬂarﬁbﬁgdahvdnpouhdﬁﬁﬁll2m§-

i nventi on. EXAVPLE 3 Tabl ets each containing 10 ng of active
i ngredi ent ar ethidiagade-Ud.ds 26l jdnguinoline-2,2-dioxide, m.p. 188-

- 23 - Active ingredient 10 ny

St arch 190° C. 160 ny

M crocrystalline cellul ose 100 ny

Pol yvi nyl pyrrol i done (as 10% sol ution in water) 13 ng 5 Sodium

car boxynet hyl starch 14

ngy
1-(2-(4-(6-Fluoroindol-3-yl)-1,2, 3, 6-tetrahydropyridin-1-
yl)ethyl)-5,6-dihydro-9-ethyl-1H, 4H-1,2,5-thiadiazolo-

[4,3,2-1,jl~-quinoline-2,2-dioxide, m.p. 166.4-168° C.
10 1-(2-(4-(6-Fluoroindol-3-yl)-1,2,3, 6-tetrahydropyridin-1-
yl)ethyl)-5, 6-dihydro-9-methoxy-1H, 4H~1,2,5-thiadiazolo-

[4,3,2-1i,j}-quinoline-2,2-dioxide, 187-189° C.

The following Examples illustrate typical formulations

15 containing a compound of the invention.

EXAMPLE 3

Tablets each containing 10 mg of active ingredient are

20 made up as follows:
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Nhgnésiun1stearate 3ny Tot a
300 .ng la'ﬂ]’m‘%he active ingredient, starch and cell ul osgcpichosingegs!
e so

t hor oughl y .- sol ution of polyvinyl pyrrolidone is m xed with the
resul tant . powders and passed through a sieve. The granul es so produced
are dried and re-passed through a 15 si-egg. - The sodi um car boxynet hyl
starch and nmagnesi um stearate are then added to the granul es which,
after m xi ng, are conpressed on a tablet nachine to yield tabl ets
each wei ghi ng Xtive ingr2diem¥AVPLE 4 Capsul es each cont diOnmgg 20
ng of active ingredient are made as foll ows:
SUBSTI TUTE SHEESkaxidH E 26) 160 mg4-
Active ingredi ent 20 ny Dried starch
178 ny Midvagnestabldmearcaldulose 2 ng.00 mg
Polyvinylpyrrolidone (as 10% solution in water) 13 mg
S Sodium carboxymethyl starch 14 mg
Magnesium stearate 3 mg
Total 300 mg
i0

The active ingredient, starch and cellulose are mixed

thoroughly. The solution of polyvinylpyrrolidone is mixed

with the resultant powders and passed through a sieve.

The granules so produced are dried and re-passed through a
15 sieve. The sodium carboxymethyl starch and magnesium

stearate are then added to the granules which, after

mixing, are compressed on a tablet machine to yield

tablets each weighing 300 mg.
20 EXAMPLE 4

Capsules each containing 20 mg of active ingredient are

made as follows:
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5 Tot al 200 ng The active

I ngredi ent, starch and nmagnesi um stearate are passed through a sieve
and fill eWQ9933686ard gel atine 10 capsules in 200 ng quanPCTIGEE8/00113 -
EXAMPLE 5 15 Capsul es each containing 20 ng of medi canent are nade as
fol | ows: Active ingredient 20 ny
Lact ose : - 24 -171 ng 20 Sodi um | auryl
sul phat e 2 ngy - Sodium starch glycoll ate
6 ng Magnesi um st ear ate 1
200 ng 25 Active ingredient SUBSTI TUTE SHEET ( RUL40 1®)
- 25 - The active ingredient, |actose, sodiumlauryl sulphate and

Dried starch 178 mg

Magnesium stearate 2 mg

5 Total 200 mg

_The active ingredient, starch and magnesium stearate are
passed through a sieve and filled into hard gelatine

10 capsules in 200 mg quantities.

EXAMPLE 5

15 Capsules each containing 20 mg of medicament are made as

follows:
Active ingredient ) 20 mg
Lactose . 171 mg
20 Sodium lauryl sulphate 2 mg
Sodium starch glycollate 6 mg
~Magnesium stearate 1l mg

200 mg
25
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sodi um starch glycol |l ate are m xed thoroughly. The bl end

is mxed with

and

t he magnes] rate and filled into hard gel ati ne capsul es in 200
ny quantif?gg&ﬁﬁéﬁ EXAMPLE 6 Tabl ets each contai R

medi canents are nade as follows: 10 Active ingredient

20 ng - Lact ose 103 ny

M crocrystalline cellul ose - 159 1y

Hydr oxypr opyl net hyl cel | ul ose 15 ng 15 Sodi um st arch
g|K§O||ate The active 1ngreéaégk, lactose, so DESI gh§t aragpﬂﬁte a@%

The active ingredient, |actose, nlcrocrystalllne
starch gl ycol Iseddumngtarch GlL¥RRAAARD QN9H¥?ﬁb§PPEFH§§in ﬁggsgikq r ough

and bl ended together. Water |s added tao %hilblended 25
powders to forim migedpwisBsthaHagRemi W stearafesangd 1

a sieve
screen, dried,
-26-
5
10
15
20
25

t hen re-screened, The
gelatlne capsules in 200 mg quantities.

EXAMPLE 6

Tablets each containing 20 mg and medicaments are made as

follows:
Active ingredient 20
Lactose 103
Microcrystalline cellulose 150
Hydroxypropylmethylcellulose 15
Sodium starch glycollate g
Magnesium.stearate 3

300

The active ingredient, lactose, microcrystalline

cellulose, sodium starch glycollate and

hydroxypropylmethylcellulose are passed through a sieve

mg

mg

mg

ng

mg

mg

=g

and blended together. Water is added to the blended

powders to form a damp mass. The damp mass is passed

through a coarse screen, dried, then re-screened.
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dried granules are m xed with the nagnesium stearate and conpressed into

tabl ets of 300 TOJG wei ght . -27-
CLAI M5 'WO981686 A compound of the fornula: 5 PCT/GB98/00113
H. (1) in which RL is
hydrogen, Cerr] alkyl, Cerr]-4 al koxy or hal o, and R2 is
hydrogen, ([err] al kyl or {err]al koxy; 0 or a salt thereof.

2. A conpound according to daim1l in iCh both Rerr] and

Rlerr] are hydrogen, or either R err] or R2 is hydrogen. 15 3. A

conpound accqrding to either_of C ains, i . i.C IS
hydr ogen, rregﬁ')}ﬁg ﬁﬁ?ﬁf};(ﬁso?r Iﬂ’é’rc%l;ingln%ha&ge %“A&ew ss%ﬁi)rgggeegngrl

met hyl . compressed into tablets of 300 mg weight.
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1-{2-[4-(6- FLindoI 3-yl)-1, 2, 3,6-tetrahydro-
1-pyri dinyl | -1 - |) 5, 6- di hydro- | H, 4H 1, 2, 5- PCT/GBI8/00113
t hi adi azaol o(4, 3 2 |j]qU|noI|ne 2,2-dioxide, or a salt t her eof .
5 5. 1-{2-[4 (6-Fluoro-lH-indol-3—mh)=l,2,3,6-tetrahydro-
1-pyridinyl]-1l-ethyl}-5, 6-di hydro-1H, 4H 1, 2, 5-
t hi adi azol o[ 4, 3, 2-ij ] qui nol i ne-2, 2-di oxi de. 10 6.
1-{2-[4-(6-Fluoro-1Hindol-3-yl)-1, 2,3, 6-tetrahydro-
1-pyridinyll-1-ethyl}-5,6-dihydro-1H 441, 2, 5-
t hi adi azol o[ 4, 3, 2-1j ] qui noline-2, 2- d|0X|¢g@gmn§phate salt. 15
7. A pharmaceuti cal formul ati on conpri Sing a conpound ... . accordi ng
to any of Clainms 1 to.4 or a pharmaceutical ly ac able salt.
t hereof, or a conpound according to either of 0 N
associ at ed with a phargBagritindc afl thacgepiabhe diluent 20 %H”f
t herefor. 8. A conpound according to any of d ains 1 to 4 or
pharmaceuti gal |y acceptable salt thereof, or a conpound accordlng
to either of Clains 5 and 6, for 25 use as a pharmaceutical .
()
o=J
\S\
/ N/,\\j )

Iz

)

in which Rl is hydrogen, Cj.4 alkyl, Cj.4 alkoxy or
halo, and R2 is hydrogen, Ci.4 alkyl or Cy_4 alkoxy:

10 or a salt thereof.

2. A compound according to Claim 1 in which both R! and

R2 are hydrogen, or either Rl or R2 is hydrogen.

15 3. A compound according to either of Claims 1 and 2 in
which Rl is hydrogen, methyl, methoxy or fluoro, and

R2 is hydrogen or methyl.
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9. A conpound according to Claim11 or a pharmaceutically

acceptable salt thereof, for the treatnent of depressi on or
anxi ety, - Wwawsngessi gh bi nding activity at the 5- HPEA/GBISOPLDdr. -5
10. The use of a conpound according to any of Clains 1 to 4 or a -
pharmaceutically acceptable salt thereof, or a conpound according -
to either of Clains 5 and 6, for - 28 rhe manufacture of a nedi cament
for the treatnent of 10 a disorder of the central nervous systen1

i o compr i dbs. 1 4R T 4 aBipoana ey tpder 3 vIF 1] 2r3ar%me&rah¥§r°-

whi ch conprls%s réa
Phe formul a: l-pyridinyl] -1~ ethylv 5,6-dihydro-1H, &M a conpound of

thiadiazolo(4,3,2-ijlquinoline~2,2-dioxide, or a salt

thereof.

5. A pharmaceutical formulation comprising a compound
according to any of Claims 1 to 4 or a
pharmaceutically acceptable salt thereof, associated

with a pharmaceutically acceptable diluent or carrler

10 thersfor. | RN O A0 llll

6. A compound according to any of Claims 1 to 4, or a
pharmaceutically acceptable salt thereof, for use as

a pharmaceutical.

i5
7. The use of a compound according to any of Claims 1 to
4 or a pharmaceutically acceptable salt thereof, for
the manufacture of a medicament for the treatment of
a disorder of the central nefvous system.
20

8. A process for producing a compound according to

Claim 1, which comprises reacting a compound of the

formula:

This Sheet Has Been Rep
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30 S-N

2 R1 -w0981516865 12. A conpound according j[O claim1 preaiEmgobiisa .
process . according to claim11. + 13. A process for

produci ng a pharnmaceutical fornulation whi ch conprises adm xing a -
conpoud according to any 10 of Cralkfs~1 to 4 or a phar maceuci cal | y
accept abl e salt thereof, or a conpound according to either of
Claims 5 and 6, with a pharnmaceutically acceptabl e di l uent or
carrier therefor. 15 14. A dosage unit Hontaining fromQ5 to 100
ng of a conpound according to Caym1 a pharmaceutically

acceptable salt thereof, as active ingredie

N
H

I
m

with a compound of the formula:

O X
O 7
‘S-—N/\/

: | )

9. A compound produced by a process according to

Claim 8.

10 10. A process for producing a pharmaceutical formulation

. which comprises admixing a compound according to any
of Claims 1 to 4 or a pharmaceutically acceptable
salt thereof, with a pharmaceutically acceptable

diluent or carrier therefor.

15
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