RAN 4081/96 -1- Pyrimdine derivatives The present invention relates to
< novel pyrimdine derivatives, of formula | [err] 5 wherein: Rlerr], Rerr], .
"Rlerr|, Rerr], and Rlerr] are i ogen, |ower al kyl, |ower
‘al koxy, hal ogen, or trifluorometIYlS SKEES HASYBEEN | sul fur, NR7, or CH2: 10 Y
Is NRerr]; in which Rerr] is lhydrogREPIACEDOWer alkyl and Rlerr] is |ower
al kyl or opNWDnmhMm substituted naceutldMﬂmmﬁmummnable
acid addition salts thereof 15 which exhibit useful phar macol ogi cal
properties, including use as 5HT2[err]-receptor-antagonists. Serotonin, a
neurotransmtter with m xed and conpl ex pharnmacol ogi cal characteristics,
was first discovered in 1948, 20 and subsequently has been the subject of
substantial research. Serotonin, also referred to as 5-hydroxytryptam ne
(5-HT), acts both cw:niﬂmsaﬁfkénﬁrveaexsahﬁmoﬁ;&hm AvPacontSs" cceptors.
The 5-HT receptor is presentl neated 1 nto tour
subcl assifications: 5-HT[err], 5-HI[err], 5-HI[err] and 5 HT[err] 25

receptors, and mbtﬁE%eﬂ&1Q&ﬁQBt13ﬂ€ré‘alﬂseE6]n&F@l heJihe subt ypes are

al so heter %%%’1%8€§ve£’°péf5%omu A P REPLACEMENT SHEET
Y"lﬁ
R! N4L\N
I
R X s
R? X
5 - R?
wherein:

R, R?, R3, R4 and RS are independently hydrogen, lower alkyl,
lower alkoxy, halogen, or trifluoromethyl;
X is oxygen, sulfur, NR7, or CHj;
10 Y is oxygen, sulfur, NR7, or (CH3)n;
in which n is 0, 1, or 2; and
R7 is hydrogen or lower alkyl; and
R® is lower alkyl or optionally substituted aryl;
and the pharmaceutically acceptable acid addition salts
15 thereof
which exhibit useful pharmacological properties, including use
as S5HT;c--receptor-antagonists.

Serotonin, a neurotransmitter with mixed and complex
20 pharmacological characteristics, was first discovered in 1948,
and subsequently has been the subject of substantial research.
Serotonin, also referred to as 5-hydroxytryptamine (5-HT),
acts both centrally and peripherally on discrete 5-HT
, receptors. The 5-HT receptor is presently delineated into
25 four major subclassifications: 5-HT;, 5-HT2, 5-HT3 and 5-HT,
receptors, and subtypes thereof. The 5-HT; and 5-HT, subtypes

are also heterogeneous.
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. BCTLEP96/ 04099 -2- The 5:HT2C receptor, first characterized as a 5-Hl[err]c
subtype (see Pazos et al. (1984), Eur. J. Pharmacol., 106, 539-546) and
subsequent |y recogni zed as belonging to the 5-HT2 5 receptor fanily (see
Pritchett et_al. (1988), EMBO J., 7, 4135-4140), is wdely distri buted I n
the human br¥P A A% pazos et al. (1987), Neuroscience, 21FPCEHEPIEHAPS

Current evidence strongly supports a thé&rapeutic role for 5-HT2C receptor
antagonists in treating anxiety (e.g., generalized 10 anxiety di sorder,

pani ¢ di sorder and obsessive conpul sive disorder), alcoholismand addiction

Ej 0 ot ger dEugs afhea BURE;c des&tep&sfpnfzﬁstgrc&hﬂact&ﬁﬁa %issar tgt 91; g;adl 2191

I sorders (e.d. anor exla nervos sm.j(Se enne, rr.
i 1 nvedubtypgod8es bizos e, J08aEY) BB° e Bagnatiet o 308 o

i ndi cati onS¥%=Sdé)i mdkmhﬁeqmeualyarebmmednaathélqﬁﬂngacol ohy $apmted

for 1-(3gchlgy e%%%nfhﬂx{’i?e(s%@ Beicéhecddedl. §§’é’%t ormww Sl—ﬁ'

non-sel ecti v, H&ﬁ rec to[i ant agoni st.;s a Ive 5-HT2A receptor
ant agoni st s J%éeé net® ’f%@) bptpted ig K ﬁrFé‘l"Eane TRRD (1994). Br. J.
20 Phar macolsee PaZps7@%- 8D2)(19/Gdd|.tNeua¢s&q)mrt210r9'1-hm21| .sclcageent

t her apeut i Ceysiifdineat 5ePSnTF Supdbkesra &@ﬁ%@nﬁ&sxéﬁewfmﬁpm S-HT

reupt ake inhibitors, the current therap ¢choi ce for obsessive conpul sive
di sor der eﬂ?ﬁﬂ@ﬁPFsﬁPEﬂEPnlsts in treatlng anxiety (e.g., generalized

10 anxiety disorder, panic disorder and obsessive compulsive
disoxrder), alcoholism and addiction to other drugs of abuse,
depression, migraine, sleep disorders, feeding disorders
(e.g., anorexia nervosa) and priapism (see Kennett (1993).
Curr. Opin. Invest. Drugs, 2, 317-362). Support for these

15 therapeutic indications rests in the clinical and experimental
pharmaceology reported for 1l-(3-chlorophenyl)piperazine, a
5-HT2¢c receptor agonist, non-selective 5-HTzc,2a receptor
antagonists and selective 5-HT,p receptor antagonists (see
Kennett (1983), supra.; and Kennett et al. (1994). Br. J.

20 Pharmacol., 111, 797-802). Additional support for the
disclosed therapeutic indications for 5-HTy¢ antagonists is
seen in that 5-HT reuptake inhibitors, the current therapy of
choice for obsessive compulsive disorder, alcoholism and
depressioﬁ (and also becoming more widely accepted for

25 treating panic disorder and migraine) exert their therapeutic
efficacy after chronic administration and subsequent
alteration (desensitization) of the 5-HT,c receptor. Thus,
selective 5-HTzc receptor antagonists will offer distinct
therapeutic advantages collectively in efficacy, rapidity of

30 onset and absence of side effects (see Kennett (1993),
supra.).

The invention relates also to medicaments containing a
therapeutically effective amount of a compound of Formula I,
35 or a pharmaceutically acceptable salt thereof, in admixture



depression (and al so beconm ng nore wi dely accepted for 25 treating panic
di sorder and n1gra|ne) exert their therapeutic efficacy after chronic

ad-p-statt+or—amdsabSequent alteration (desen5|t|zat|on) of the 5-HT[err]
. receptor. Thus, selective 5-HT2C receptor antagonists will offer distinct

t herapeutic advantages collectively in efficacy, rapidity of 30 onset and
absence Ofaﬁ%SWE fects (see Kennett (1993), supra.). ThePGCTERNPIEY rel at es
also to ne anents containing a therapﬁutically effective anmount of a
conpound of Formula I, 35 or a pharnmacédtfically acceptable salt thereof, in
adm xture PCT/ EP96/ 04099 -3- with one or nore pharnaceutically

accept abl e,witdnonexdxr nene pharmaceutigaldyoaneeptaiplent nonhsokiwent i on
relates to @y mkhed 5 for treating a manmal having a di sease state which is
all eviable by treatnent with a 5HT2C receptor antagoni st, by adm nistering
to a manmal in need thereof a therapeutically effective amount of a
conpound of For M yet, amethewmphspaat euthie dnvenbior preldtess 4bt atthetlen . 10 As

used hergi rgoy é&%&kmaf'@%aa&rﬁam%i aoralueaéarm@& saliehatgd hydrocarbon
chain cont g T Qr(iagleqbg tcraera %t S%% 20 receptor antagonist, by
administering to a mammal in need thereof a therapeutically
effective amount of a compound of Formula I, or a
pharmaceutically acceptable salt thereof.
10
As used herein:

*Alkyl" means a branched or unbranched saturated
hydrocarbon chain containing 1 to 8 carbon atoms, such as
15 methyl, ethyl, propyl, tert-butyl, n-hexyl, n-octyl and the
like.

*Lower alkyl"” means a branched or unbranched saturated
hydrocarbon chain containing 1 to 6 carbon atoms, such as
20 methyl, ethyl, propyl, isopropyl, tert-butyl, butyl, n-hexyl
and the like, unless otherwise indicated.

"Lower alkoxy' means the group -0O-{(lower alkyl) wherein
lower alkyl is as herein defined.
.25
"Halogen" denotes fluoro, chloro, bromo, or icdo, unless
otherwise indicated.

The term “aryl" means a monocyclic or bicyclic aromatic
30 ring, and includes carbocycles and heterocycles. Examples of
aryl groups include phenyl, naphthyl, thiophene, furan,
imidazole, pyridine, pyrimidine, and indole. The aryl group
may be attached to the linking group "Y¥" at any position of
the aromatic ring.
35



15 nethyl, ethyl, propyl, tert-butyl, n-hexyl, n-octyl and the like. "Lower
al kyl neans a branched or unbranched saturated hydrocarbon chain containing
1 to 6 carbon atons, such as 20 nmethyl, ethyl, propyl, isopropyl,

. tert-butyl, butyl, n-hexyl and the |ike, unless otherw se indicated. "Lower

al koxy" means the group -0-(lower alkyl) wherein Iomer aI nﬁﬁm@ﬁﬁhere'”
defi ned. 25wOl2M288®n" denotes fluoro, chloro, brono, I O unl ess

otherwi se indicated. The term"aryl" nmeans a nonocycllc or bicyclic
aromatic 30 ring, and includes carbocycles and heterocycles. Exanples of

aryl groups |ncl.:$g% yl nqgg&t hllfgg}gn u  sddBe %@E

pyri di ne, Im g?ghggd ?IF.] dal elexhe]'%r ro ‘i’:haf:. § es att g Yo t he

| i nki ng gro‘yﬁf e e&ﬁ?trﬁiélct"lrﬁﬁmﬁi:a‘?‘l’fe %’Yor?ﬁt F‘EYr g oceyr, and that

PCT/ EP96/ 04430 degcripOpon airailudes ingtamyes Iw;'i reesaid tdwintt be subsequent |y

ppeediion: e'ﬁﬁ%wggaﬁhécgggﬁfy] ”§¥s£5n 8ﬁU{t o %Q%t tp%furs and .

description es I nstances ere sal even circunsfance o
i nst ance® |¢amRlen "ePEbR2HM subgkituiesd Asnd” "Bﬁ@¢%ﬂﬁhﬁtya§uﬁsﬁﬁtuted
aryl" nmeansddfliziedaapbv@smay or may not be substituted with a substituent

selected from the group consisting of lower alkyl, lower
alkoxy, hydroxy, nitro, trifluoromethyl and halogen, and
encompasses unsubstituted aryl groups and all possible

10 isomeric aryl radicals that are mono, di or trisubstituted.

The terms “inert organic solvent" or "inert solvent" mean
a solvent inert under the conditions of the reaction being
described in conjunction therewith [including, for example,

15 benzene, toluene, acetonitrile, tetrahydrofuran (“THF"),
dimethylformamide ("DMF"), chloroform ("CHCl3"), methylene
chloride (or dichloromethane or "CHClz*), diethyl ether, ethyl
acetate, acetone, methylethyl ketone, methanol, ethanol,
propanol, isopropanol, tert-butanol, dioxane, pyridine, and

20 the like]. Unless specified to the contrary, the solvents
used in the reactions of the present invention are inert
solvents.

"Pharmaceutically acceptable acid addition salt" refers
25 to those salts which retain the bioclogical effectiveness and
properties of the free bases and which are not biclogically or
otherwise undesirable, formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid and the like, and organic acids such as
.30 acetic acid, propionic acid, glycolic acid, pyruvic acid,
oxalic acid, malic acid, malonic acid, succinic acid, maleic
acid, fumaric acid, tartaric acid, citric acid, benzoic acid,
cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid
35 and the like.



defined above may or may not be substituted with a substituent selected
. fromthe group consisting of lower alkyl, |lower alkoxy, hydroxy nitro,
—+r+foromettyt—and hal ogen, and enconpasses unsubstituted aryl groups and
;all possible 10 isoneric aryl radicals that are nmono, di or trisubstituted.
The terms "inert organic solvent” or "inert solvent” mean a solvent inert
under the copyl ? gygs of the reaction being described in c RGTERISAHAY
therewith [including, for exanple, 15 benzene, toluene, acetonitrile,
t etrahydrofuran ("THF"), dinethylformam<de ("DVF"'), chl oroform
("CHCl[err]™), methylene chloride (or dichloromethane or "CHerr]Cl[err]"),
di ethyl ether, ethyl acetate, acetone, nethylethyl ketone, nethanol,

et hanol, propanothe itSfl @pREtmerite asbubad therednOxaPers BHy direatrmangd 20 the
li ke] . Unl esg specified.to the cant rargaﬁge sol venLS use reactions
t2

of the pres® Coht aF SFHE ]‘yPﬁar%aré'ut | cal"f‘ﬁaﬁgﬁipt abl e

acid addition salt refers 25 to those salts which retain the biologica

ef fectivgness ang; prifeht 88q dnd i@ sehse P?&@%c&ﬂérﬂi@cih%r% ket

blologlcall or othe W se deS|ra le,.fo i,norgani c ds such as
hydr ochl ori %’hh‘él?d“aﬂw &r BbT I%:°s§631 g Eﬁ?f‘%ﬁet?sgc#ﬂt Brg ?’I oF XE?d *Phosphori c
aci d and t hdiaimsechiag bayind citaci ds such as 30 acetic acid, propi oni c
acid, glycolic agifh jR¥EBYEEAGIHE caxahe, acidl, EBkb&Sg degml onic acid,
succinic acid, maleic acid, fumaric acid, tartaric acid, citric acid,
benzoi ¢ aci BeVeI9RBERTE 8Eid, nmandelic acid, methanesul fonic acid,

et hanesubf oni ¢ a¢iif) peﬂméuamgesnlief disease) dJ, sal ceysing amgte%élandof he

li ke. the disease.

The term "therapeutically effective amount" refers to
that amount of a compound of Formula I that is sufficient to
15 effect treatment, as defined above, when administered to a
mammal in need of such treatment. The therapeutically
effective amount will vary depending on the subject and
disease state being treated, the severity of the affliction
and the manner of administration, and may be determined
20 routinely by one of ordinary skill in the art.

The term "disease state which is alleviable by treatment
with a 5HT;¢c antagonist” as used herein is intended to cover
all disease states which are generally acknowledged in the art

25 to be usefully treated with compounds having affinity for SHT2c
receptors in general, and those disease states which have been
found to be usefully treated by the specific compounds of our
invention, the compounds of Formula I. Such disease states
include, but are not limited to, anxiety {(e.g., generalized

30 anxiety disorder, panic disorder and obsessive compulsive
disorder), alcoholism and addiction to other drugs of abuse,
depression, migraine, sleep disorders, feeding disorders
(e.g., anorexia nervosa) and priapism.



WO 97/12880 THIS SHEET HAS BEEffY EP96/ 04099 -5- The
term"treatnent” as used herein covefs anxq gogfHrent of a di sease in a
maihmal , particularly a human, and ins ) preventing the

. dlsease fromoccurring in a subject whi ch nay be predi sposed to the disease
but has not yet been diagnosed as having it; (ii) |nh|b|t| n%ﬁg‘ﬁ gS€ase,
i.e., arreswpl?yﬂs?“s devel opnent; or 10 (iii) relieving | sease,
i.e., causing regression of the disease6-The term "therapeutically
effective amount™ refers to that anount of a conpound of Fornula | that is

sufficient to loneféefpolidalorerbrmata def iNQdsabavea M, adeinigéered to a
manmal in need of sucq%treat The .t herapeutjcal |y ef fective amount wil |

nt.
vary depen oH e ttﬁ)j R c&%ada‘i“?ébfsr n8t 5’&’3{:%%1 ng treated, the severity
of the affliction and the manner of adm nistration, and nmay be det erm ned
20 routinely by one of ordinary skill in the ®St. The term "di sease state
which is alleviable by treatnment with a 5?}2? ant agoni st" as used herein is

i ntended to cover all disease states whigh e general ly acknow edged in
cfpotdds having affinity for

se states which have been
L£RPounds of our

the art 25 to be usefully treated w
SHT[err] receptors in general, gedgt
found to be usefully treated by t

A compound of Formula I wherein R!, R2, R3, and RS are
hydrogen, R4 is methoxy, X is CHz, Y is NH, and RS is 3,4,5-
trimethoxyphenyl is named:

10 7-methoxy-2-(3,4,5-trimethoxyanilino} -5, 6-dihydrobenzo-
[hlquinazoline.

Among the family of compounds of the present invention,

one preferred category includes the compounds of Formula I in

1s which X is CH;. Within this category a preferred group
includes the compounds where R® is hydrogen and R® is
optionally substituted aryl. Within this group a preferred
subgroup includes those compounds where Y is -NR7, particularly
where R’ is hydrogen. Within this subgroup it is preferred

20 that R, RZ?, R3, and R? are lower alkoxy, especially where R4
is methoxy and Rl, R2, and R3 are hydrogen. More preferred are
those compounds where R® is phenyl, mono, di, or trisubstituted
by lower alkoxy, especially methoxy and ethoxy, or where RS is
optionally substituted indole, particularly N-methyl

25 substituted.

One method of preparing compounds of Formula I is shown

in Reaction Scheme I below. This method is preferred for the
preparation of compounds of Formula I where Y is nitrogen.

Sheet Has Been Replaced
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i nvention, the conmpounds of Formula |I. Such disease states include, but are
not limted to, anxiety (e.q.. generalized 30 anxiety disorder, panic

di sorder and obsessive conpul sive disorder), alcoholismand addiction to

ot her drugs of abuse, depression, mgraine, sleep disorders, feeding

di sorders (e.g., anorexia nervosa) and priapism -6- The conpounds, of
Formula |, wdemabssat ed below, will be nanmed using the indi ptnesspanoberi ng
system [err] A conmpound of Formula | mhgfein Rlerr], Rerr], Rerr], and
Rlerr] are hydrogen, Rerr] is methoxy, Xis CHerr], Yis NH, and Rerr]
is 3,4,5- trinmethoxyphenyl is naned: |0

7- met hoxy-2- (3, 4, 5-trinmet hoxyaniljingo)-5, 6-di hydrobenzo- [h]quinazoline.
Anong the fam |y of conpounds cﬁédﬁﬂgigmﬁéiﬂiﬁéﬂﬂkntion, one preferred
category includes the conmpounds of Formula | in 15 which Xis CH2. Wthin
this category a preferred group includes the conpounds where R5 is hydrogen
and R6 is optionally substituted aryl. Wthin this group a preferred
subgroup includes thoseRtor@ounds where R{err] i sRhydpogegy Wthin this
subgroup it is pref@®reli tHht Rerr], Rlerr] gzRledr], JlangjRlerr] are | ower
20 al koxy, especi all eye MM i s nethoxy and RfE YErYR® and R err]
are hydrogen. More pr& : '

mono, di, or trisubgti tlteXby | ower aIkoxy,H3

R4 R¢
) (3)
\ R' O OCH,
R AN os
B) ———
R3 X
R4
4
SCH,
R? N‘J\N
2 !
R ™ RS
(4) e
R3 X
R¢
)
YRS
R! N4KN
R2 i
(5) + RGYH ——— y N RS
(6) R3 X
4
R I

where Rl, R2, R3, R4, RS, R?. X and Y are as defined in the

5 Summary of the Invention.



especi al |y net hoxy and et hoxy, or where Rlerr] is optionally substituted

I ndol e, particularly N-nmethyl substituted. 25 One nethod of preparing
compounds of Formula | is shown in Reaction Schenme | below. This nethod is
.preferred for the preparation of conpounds of Formula | where Y is

ni trogen. REPLACEMENT  SHEET 08 Nov 1997 WD 97/ 12880

PCT/ EP96/ 04W9X717880 REACT| ON SCHEME 1 [err] PCT/EPIGI04099 1 o1 1]
(2) (3) ¢8y [err] (4) (4) [err]
(5) (5) [err] (6) where Rlerr], Rerr], Rerr], Rerr], Rerr], Rerr],
X and Y are as defined in the 5 Sunmary of the Invention. WO 97/ 12880

PCT/ EP/ 04099 Compounds of formula (3) can be prepared as follows:

The starting l-tetralone of formula (2) may be obtained
5 commercially, for example from Aldrich Chemical Co., Inc., or
may be prepared according to methods well known in the art.
To prepare compounds of formula (3), a compound of formula (2)
is treated with about 1 to 1.5 molar equivalents, preferably
about 1.1 molar equivalents, of a non-nucleophilic base, for
10 example lithium diisopropylamide, potassium t-butoxide, and
the like. The reaction is preferably carried out in an
ethereal solvent (for example diethyl ether, dimethoxyethane,
dioxane or tetrahydrofuran, preferably a mixture of diethyl
ether and tetrahydrofuran), at a temperature of about 0°C, for
15 about 15 minutes. After the salt formation is essentially
complete, an acylating agent, for example an ester of formula
R3C(O)R, where R is lower alkyl and RS is as defined above but
is not halogen, e.g. ethyl formate, methyl acetate, and the
- like, is then added, and the temperature is allowed to rise to
20 about room temperature over a period of about 45 minutes. The
product of formula (3), a 2-formyl-l-tetralone derivative, is
isolated by conventional means, and preferably reacted in the
next step with no further purification.

25 Compounds of formula (4) can be prepared as described
below.

The 2-formyl-l-tetralone derivative of formula (3) is
converted to the corresponding 2-enol ether of formula (4) by
30 reacting a compound of formula (3) with an alcohol, preferably
methanol, in the presence of a catalytic amount of a strong
acid, preferably concentrated sulfuric acid. The reaction is
preferably carried out at a temperature of about the reflux
temperature of the alcohol, for about 5 minutes to 2 hours,
35 preferably about 15 minutes. The product of formula (4), a



C'Brrpounds of formula (3) can be prepared as follows: The starting

1-tetral one of for wliwwﬁlﬁl |y, for.-exanple from
A-ch-—ctr—Chemrcal—Co., Tnc., or nmay be prepared according to methods wel |
.known in the art. To prepare conpounds of fornula (3), a conpound of
formula (2) is treated with about 1 to 1.5 nolar equivalents, preferably
about 1.1 rpbssneei val ents, of a non-nucl eophilic base, PCT/ERG/4¥8 | e

l'i thium diisopropyl anide, potassiumt-hbgtoxide, and the |ike. The reaction
is preferably carried out in an ethereal solvent (for exanple diethyl

et her, dinet hoxxet hane, di oxane or tetrahydrofuran,, preferably a m xture of

di et hyl et emebiexypetiriRRestaFaryalone derdvpbiveurle 35048568 Berr]C for
15 about 15convemtésnalfesnst, hprafieétahlyr Mt peeclipitession aaldl y conpl ete, an

acyl ating A e le e f I N ) where R is
| ower al kylaﬁg'mgg{l's. as éf f%§a€§%oj\:/%o%ﬁ Qﬁggen%%%gflgggﬁf,@ é&}é et hyl
formate, nefupphexcBEBRificatd@hthe Iike, is then added, and the tenperature

is allowed to rise to 20 about roomtenperature over a period of about 45

m nutes. The pradu f I ) 2-formyl-|z alpng derivative, is
| sol ated by con\%ceén %B%éa O?rfé?rég,au%%d(%feﬁaenr %t?lrréa?‘é%% Bt |na?hg°§i£?<‘f's'step
with no further purification. 25 Conmpounds of fornula (4) can be

prepared as desehebgedndeicimeth91énéor Mdtrhlbab adoivatdrid vat E¥emefa f Or mul a
(3) is convgrted 9,4 hee car egpondﬁ)a}g_zg_-t ngl et erreoa]c tf ornula_(4) by 30
reacting a tonpSund ot 48’% TSy 147 A ORPEEAD "8 &P EBI et hanol , in
the pres&ncwuespopding \quinaznbine derivafivengt atdmmuler dfer abTye
concentr at efbatibHr i 6 Pidfbrablld E£AELdPdULS in an ethereal solvent (for

example diethyl ether, dimethoxyethane, dioxane or

tetrahydrofuran, preferably tetrahydrofuran), at the reflux

temperature of the solvent, preferably about 70°C, for about 5-

15 30 hours, preferably about 16 hours. The product of formula
(5), a 2-methylthio-5, 6-dihydrobenzo[hlquinazoline derivative,
is isolated by conventional means.

Compounds of the present invention can be prepared as
20 described below:

The 2-methylthio-5, 6-dihydrobenzo{h]lquinazoline
derivative of formula (5) is reacted with the anion of a
compound of formula (6), in which R6 and Y are as defined

25 above. The anion is preferably generated by reaction with a
strong base, for example n-butyl lithium or sodium hydride.
The reaction is preferably carried out in an ethereal sclvent
(for example diethyl ether, dimethoxyethane, dioxane or
tetrahydrofuran, preferably tetrahydrofuran}, at the reflux

30 temperature of the solvent, preferably about 70°C, for about 1l-
10 hours, preferably about 4 hours. The product of Formula I,
a 2-substituted-5, 6-dihydrobenzo[h]lquinazoline derivative, is
isolated by conventional means. This compound may then be
converted to an acid salt, preferably the hydrochloride.

35



preferably carried out at a tenperature of about the reflux tenperature of
the al cohol, for about 5 mnutes to 2 hours, 35 preferably about 15

m nutes. The product of forrmula (4), a WO 97/ 12880

[PCT/ EP96/ 04099 -9- 2-nmet hoxynet hyl ene-1-tetral one derivative, is isolated
by conventional neans, preferably by precipitation and fil té@% dis
reacted in t WO978R880st ep wi t hout any further purification. ‘?}’8’8‘ nds of

formula (5) can be manufactured as fol |l ei®: The

2- met hoxynet hyl ene-1 -tetral one derivative of fornula (4) is reacted with

2-net hyl - 2- thi Op%‘i“ﬂ@ﬂi?ﬁaﬂﬂr&'p‘f%ckaﬁréoﬁ&@r&ﬁesBQEg?PQthH %‘}‘Z?:HnSSunds
derivative of _fornula The reaction_1s preferably carried I'n an
et hereal sol Yefiormss CHPRLRYE kfé’rmu&Fnéﬁho%@e?h%ebeaPUxme or

t et r ahydr of IRemttipheSelieanind VL. et rahydrofuran), at the reflux tenperature of
the solvent, preferably about 70[err]C, for about 5- 15 30 hours,
preferabl% about 16 hours. The product _of formula (5), a

2-met hyl t %i o- 5, 6- di hydr obenzo[ h] qBEASEEPN SCHEME. JAt i ve, is isol ated by
conventional means. Conpounds of the present invention can be prepared as
20 described bel ow. The 2-nethylthio-5, 6-di hym; benzo[ h] qui nazol i ne
derivative of fornmula (5) is reacted with the agion of a

(5) m —_— ]

(5a)

In accordance with this scheme a compound of formula (5a)
1¢ can be prepared as follows:

The 2-methylthio-5, 6-dihydrobenzo[hlquinazoline
derivative of formula (5) is reacted with an oxidizing agent,
preferably m-chloroperbenzoic acid, in an inert solvent,

15 preferably dichloromethane. The reaction is preferably
carried out at a temperature of about -30 to ~70°C, preferably
about -50°C, for about 5 minutes to 5 hours, preferably about
30 minutes. The product of formula (5a), a 2-methylsulfoxide-
5,6-dihydrobenzo{hlquinazoline derivative, is isolated by

20 conventional means and is then converted to a compound of
Formula I by the method shown in Reaction Scheme I for the
conversion of (5) to I.

An alternative method of preparing compounds of Formula I
25 1is shown below in Reaction Scheme II.



compound of fornula (6), in which R6 and Y are as defined 25 above. The
. anion is preferably generated bé reaction with g strong base_  for exanple
—r=botyt—tTttum or sodl um hydride. The reaction is preferably carried out
.in an ethereal solvent (for exanple diethyl ether, dinethoxyethane, di oxane
or tetrahydrofuran, preferably tetrahydrofuran), at the reflux 30
t enper at ur epRforhiBo SO vent, preferably about 70C, for aboWRCTIEPI&/@#0BOUr S,
preferably about 4 hours. The product of,Formula I, a
2-substi tut ed-5, 6-di hydrobenzo h)qU|nazo}|ne derivative, is isolated by
conventional neans. This conpound nay then be converted to an acid salt,
preferably the hydrochl oride. 35REACINONGCHEMEQL
PCT/ EP96/ 04099 -10- An alternative procedure for the preparation of
conmpounds of Formula I from conpounds of formula (5) is shown 60W i N
Reaction Schene A 5 REACTI ON SCHEMEJ}\ (5)
[err] (5a) In ac¢prd@nceo@H this schenme a conpound of r a) 10 can
be prepared gg2fd . _fhe 2-net hyl t hi 0- 5, 6- dlhydrqﬁgnz (h] i ngzol i ne
derivative of Is reacted wi tNHan oxi di zi , ferably
m chl or oper benz , in an i,.ngﬁy.a{vent,___»
R® NH, R3 X 1
R4 R*

4 @)

5 The 2-methoxymethylene-1l-tetralone derivative of formula
{4), prepared as shown in Reaction Scheme I, is reacted with a
compound of formula (7), in which R6 and Y are as defined
above. Compounds of formula (7) are obtained commercially,
for example from Aldrich, or may be prepared by the method

10 shown in J. Org. Chem. (1992), Vol. 57, 2497, and "Organic
Functional Group Preparation", Volume IIIXI, 2nd Ed., S.R.
Sandler and W. Karo, Academic Press Inc. (1989). The reaction
is preferably carried out in an ethereal solvent (for example
diethyl ether, dimethoxyethane, dioxane or tetrahydrofuran,

15 preferably tetrahydrofuran), at the reflux temperature of the
solvent, preferably about 70°C, for about 1-10 hours,
preferably about 4 hours. The product of Formula I, a 2-
substituted-5, 6-dihydrobenzo[h]lquinazoline derivative, is
isolated by conventional means. This compound may then be

20 converted to an acid salt, preferably the hydrochloride.

Isolation and purification of the compounds and
intermediates described herein can be effected, if desired, by
any suitable separation or purification procedure such as, for

25 example, filtration, extraction, crystallization, column
chromatography, thin-layer chromatography, thick-layer
chromatography, preparative low or high-pressure liquid
chromatography or a combination of these procedures. Specific



15 preferably dichloromethane. The reaction is preferably carried out at a

tenperature of about -30 to -70[err]C, preferably about -50[err]C, for

about 5 mnutes to 5 hours, preferably about 30 m nutes. The product of

formula (5a), a 2-nethyl sul foxide- 5,6-dihydrobenzo[ h] qui nazoline

derivative, is isolated by 20 conventional neans and is thp&wmed to a
or t

conmpound of Wa?7i@$8& | by t he net hod shown in Reaction Schene he
conversion of (5) to I. An alternative-it-hod of preparing conpounds of
Formula I 25 is shown below in Reaction Schene I1. WD 97/ 12880
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(7) 5 The Zagﬁghox¥n2thzlene-l- tral one derivative or mu
prepar ed asS#RRR R EEFBreReS &% the PEeparptions R EXamhesund of
formul a (7)heraintbalowk6 Hodevwen, etherdefuiral exirogepatatpsunds of fornul a

(7) are obt %W ' X m ri may be prepared
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The conversion is accomplished by treatment with at least

10 a stoichiometric amount of an appropriate acid, such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric
acid, phosphoric acid and the like, and organic acids such as
acetic acid, propionic acid, glycolic acid, pyruvic acid,
oxalic acid, malic acid, malonic acid, succinic acid, maleic

15 acid, fumaric acid, tartaric acid, citric acid, benzoic acigd,
cinnamic acid, mandelic acid, methanesulfonic acid,
ethanesulfonic acid, p-toluenesulfonic acid, salicylic acid
and the like. Typically, the free base is dissolved in an
inert organic solvent such as diethyl ether, ethyl acetate,

20 chloroform, ethanol or methanol and the like, and the acid
added in a similar solvent. The temperature is maintained at
0°-50°C. The resulting salt precipitates spontaneously or may

be brought out of solution with a less polar solvent.

25 The acid addition salts of the compounds of Formula I may
be converted to the corresponding free bases by treatment with
at least a stoichiometric amount of a suitable base such as
sodium or potassium hydroxide, potassium carbonate, sodium
bicarbonate, ammonia, and the like.

30

In summary, compounds of formula I and their pharmaceuti-
cally acceptable acid addition salts can be manufactured in
accordance with the invention by

35 a) reacting a compound of the formula:



15 preferably tetrahydrofuran), at the reflux tenperature of the solvent,

. preferably about 70[err]C, for about 1-10 hours, preferably about 4 hours.
~Hre—productOr Fornula I, a 2- substituted-5 , 6-di hydrobenzo[ h] qui nazol i ne
derivative, is isolated by conventional neans. This conpound nmay then be 20
converted to an acid salt, preferably the hydrochloride. |solation and
purificati oRygbridage compounds and internedi ates descri bed RETEBPINGENR be
effected, if desired, by any suitable sgﬁgjation or purification procedure
such as, for 25 exanple, filtration, extraction, crystallization, colum
chr omat ogr aphy, thin-Ilayer chromatography, thick-Iayer chromatography,
preparative | ow or high-pressure |liquid chrggﬁiography or a conbi nation of
t hese procedures. Specific W97/ 12880 3
PCT/ EP96/ 04099 -12- illustrations of Efit separation and isolation
procedures can be had by reference to't he'yPrefarati ons and Exanpl es herein
bel ow. However, other equival ent 2R OR2 hsolation procedures coul d,
of course, also be used. 5 The conpcﬂﬂtg of yForula | are basic, and thus
may be converted to a correspondigag”agiFUsgddi tion salt. The conversion is
acconplished by treatnent with at | ea | 0 a stoichionetric anount of an
appropriate acid, such as hydrochloriB acid, hydrobromc acid, sulfuric
acid, nitric ' (5)

with an anion of a compound of formula R6YH, where RS and Y are
5 as defined above, or

b) reacting a compound of the formula:

Os
)
R‘l N/ IN
R? N
R3 X
R4
(5a)
10
with an anion of a compound of formula RSYH, where R6 and Y are
as defined above, or
c) reacting a compound of the formula:
15
R' QO OCH;
R? s
RS
R4

@)

with a compound of formula (7), i.e. R6YC(NH)NH;, where RS and



aci d, phosphoric acid and the |like, and organic acids such as acetic acid,
propionic acid, glycolic acid, pyruvic acid, oxalic acid, malic acid,

mal oni ¢ acid, succinic acid, maleic 15 acid, fumaric acid, tartaric acid,
.citric acid, benzoic acid, cinnamc acid, mandelic acid, nethanesulfonic
aci d, ethanesul fonic acid, p-toluenesulfonic acid, sallcyllc acid and the
i ke. Typi cWOYNBBe free base is dissolved in an inert orﬁﬁﬁ@g ent
such as diethyl ether, ethyl acetate, 2Q4chl oroform ethanol or nethanol
and the like, and the acid added in a simlar solvent. The tenperature is

mai nt ai ned gt lg EBRLQ? d N& LS Ykt t precipitates
spontaneouslqyag%I§§B %?ngroug Y oufkgfggo§§§%€§§vmth a |l ess polar solvent.
25 The acid addition salts of the conpounds of Formula | nay be

converted td)t hecoveasipond Bombowel s €oriayli reaid®nta phhbmadelgast a
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PCT/ EP96/ 04
receptor was measured by a cloned rat 5-HT;c receptor binding

assay (for details see Example 11, infra.). Antagonist

10 properties were determined in NIH3T3 cells, transfected with
cloned rat 5-HTy¢c receptor, by measuring the propensity of the
compounds to inhibit 5-HT induced/5-HT,c mediated increases in
cellular metabolic activity (for further details see Example
12, infra.). Accordingly, the compounds of this invention are

15 useful for treating diseases which can be ameliorated by
blockade of 5-HT;c receptors. For example, clinical and
experimental evidence support a therapeutic role for 5-HTy¢
receptor antagonists in treating anxiety. The 5-HT¢c receptor
agonist 1-(3-chlorophenyl)piperazine (mCPP) when administered

20 to human volunteers causes anxiety (see Charney et al. (1987),
Psychopharmacology, 92, 14-24). MCPP also produces anxiogenic
effects in rat, social interaction (SI) and elevated X-maze
models of anxiety, which effects are blocked by non-selective
5-HT,c/2a receptor antagonists but not by selective 5-HT2a

25 receptor antagonists (see Kennett et al. (1989), Eur. J.
Pharmacol., 164, 445-454 and Kennett (1993), supra.}). In
addition, non-selective 5-HTac,2a receptor antagonists by
themselves produce anxiolytic effects in the SI and Geller
Seifter conflict tests, while selective 5-HT;a receptor

30 antagonists do not share this property.

Furthermore, mCPP when administered to panic disorder
patients or obsessive compulsive disorder patients increases
levels of panic and/or anxiety (see Charney et al. (1987},

35 supra., and Zohar et al. (1987), Arch. Gen. Psychiat., 44,



[ERR] (5) with an anion of a conpound of fornula R6YH, where R6 and Y are 5
. as defined above, or b) reacting a conpound of the formula: [FRR] (5a) 10
wrttT—armamnron of_a conpound of fornula R6YH, where R6 and Y are as defined
above, or c) reacting a conmpound of the fornula: 15 [ERR] (4) with a
conpound of forrmula (7), i.e. RGYC(NH) NH2, where R6 and WO 97/ 12880
PCT/ EP96/ 04Q0Q8 971288 - Y are as defined above, and, if desi PETEP%)J04099
converting a conmpound of fornula | intoj&.pharmaceuti- cally usable acid
addition salt. 5 As described above, the conpounds of this invention are
sel ective 5: { tor antago Affinity for_t 5- HT2C eceptor
was measur eﬁﬁcl oﬁgﬂ s i Eﬁ?@e?‘é%es&pgf’rﬁl p§§§§§ f‘o? details
see Exanpl esdliectiivier §-HT2AmegsgphpTtantagonists for treating general;zed
anxiety disorder, panic disorder and obsessive compulsive

disorder.

Anxiolytic activity can be determined experimentally by
the art-recognized Crawley and Goodwin two-compartment
exploratory model (e.g., see Kilfoil et al. (1989),
Neuropharmacology, 28{(9), 901-905). 1In brief, the method

10 measures the extent a compound affects the natural anxiety of
mice in a novel, brightly lighted area (for further details
see Example 32, infra.).

Clinical and experimental evidence support a therapeutic

15 role for selective 5-HT;¢ receptor antagenists in treating
chemical dependency. The 5-HT2C receptor agonist mCPP induces
a craving for alcohol in abstaining alcoholics (see
Benkelfat et al. (1991), Arch. Gen. Psychiat., 48, 383). 1In
contrast, the non-selective 5-HTyc;2a receptor antagonist

20 ritanserin reduces alcohol preference in rats (see
Meert et al., (1991), Drug Development Res. 24, 235-249),
while the selective 5-HTyp receptor antagonist ketanserin has
no affect on preference for alcohol (see Kennett et al.,
(1992), J. Psychopharmacol., Abstr. A26). Ritanserin also

25 reduces both cocaine and fentanyl preference in rat models of
addiction (see Meert et al. (1991), Drug Development Res. 25,
39-53 and Meert et al., (1991}, Drug Development Res. 25,
55-66). Clinical studies show that ritanserin decreases
alcohol intake in chronic alcoholics (see Monti et al. (1991},

30 Lancet. 337, 60} and is useful in patients withdrawing from
other drugs of abuse {(see Sadzot et al. (1989), Psychopharma-
cology, 98, 495-499). Thus, current evidence support the
application of selective 5-HTyc receptor antagonists for
treating alcoholism and addiction to other drugs of abuse.

35 )



10 properties were determined in NIH3T3 cells, transfected with cloned rat
~ 5-HI[TERR|] receptor, by nmeasuring the propensity of the conpounds to inbhibit
5- HT i nduced/ 5-HT[ ERR] nedi ated increases in cellular netabolic activity
(for further details see Exanple 12, infra.). Accordingly, the conpounds of
this invention are 15 useful for treating diseases which c $ orat ed
by bl ockade WORBAMPP ERR] receptors. For exanple, clinical m&g&#mnt al
evi dence support a therapeutic role for-18-HT[ ERR] receptor antagonists in
treating anxiety. The 5-HI[ ERR] receptor agoni st
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vol unt eers auses ety e rn SyC ar nacol ogy,
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bl ocked by Qnaie' fféda\ée %'uE'T 2.9; 2Pnd SfNI0" 1881 aﬂﬁ“féo% butpy,

t
sel ective 5- 25 1. anta oni sts see Kenneti et a? (1989)

Eur. J. Phapﬁﬁ %‘Fu i’é:d'llﬁﬁ BRAEY t ?%9%35‘:5&5?‘3 gbove, tayditi on,
non-sel ect | mea§ut§'[tﬁﬁR]emtenépa mmm@ome;mm@mebmtms)diﬁ:e
anxi ol ytic gf Swdll thle SLbcdP el %m-éﬁiééﬁy Sat t% %ESH Sap Wi 1 €

sel ective 5- receptor 30 ant agoni st IS property.

Furt her nor e® ﬁ{ﬁi%é\‘bé&ﬁ?ﬁPsﬁ%q gé%abm‘ehauw SBFl%"Fﬁ%t“!ﬁntébsesm ve
conpul si ve dfsprferthat degatls nsee F@ampleved s ndfxaani.c and/ or anxiety (see
Char ney %t al. (1987), 35 supra., and Zohar et al. (1987), Arch. Gen.
Psychi at™.’, 44,

Clinical evidence support a therapeutic role for
selective 5-HTc receptor antagonists in treating depression.
For example, non-selective 5-HTc;2a receptor antagonists show
clinical efficacy in treating depression (see Murphy (1978),

15 Brit. J. Pharmacol., 5, 81S-85S; Klieser et al. (1988),
Pharmacopsychiat., 21, 391-393; and Camara (1991), Biol.
Psychiat., 29, 201A).  Furthermore, experimental results
suggest that the mechanism by which conventional
antidepressant drugs exert their therapeutic efficacy is

20 through adaptive changes in the serontinergic system (see
Anderson (1983), Life Sci, 32, 1791-1801). For example,
chronic treatment with monamine oxidase inhibitors reduce
mCPP-induced/5-HT2c mediated functional responses in a variety
of paradigms. Similar effects are exhibited by selective 5-HT

25 reuptake inhibitors. These findings suggest that treatments
which enhance extraneuronal 5-HT levels desensitize 5-HTa¢
receptor function which in turn causes, or contributes to,
antidepressant activity (see Kennett (1993), supra.).

30 Clinical evidence support a therapeutic role for
selective 5-HTz¢ receptor antagonists in treating migraine.
The 5-HT3c receptor agonist mCPP when administered to human
volunteers causes migraine-like headaches. In contrast,
non-selective 5-HT2c/2a receptor antagonists are clinically

35 effective antimigraine agents, while the selective 5-HTp
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. 946-951). Thus, current evidence support the application of selective
5—HF2€TeTceptor antagonl§T??77TF'FTE5TTﬁ§_§Eﬁ€T§FTEga—Eﬁ§Tzﬁif_ar§order,

pani ¢ di sorder and obsessive compul sive disorder. 5 Anxiolytic activity can
be determ ned experinentally by the art-recognized Crawl ey and Goodw n

t wo- conpar t nyferfi¥dgbor atory nodel (e.g., see Kilfoil et al PCTIEM&P4099
Neuropharnacology, 28(9), 901-905). In_ggjef, t he nethod 10 neasures the
extent a conpound affects the natural anxiety of mice in a novel, brightly
lighted area (for further details see Exanple 32, infra.). dinical and
experi nent al resaRteFc ansagpikat ketansepintisc nes (et Winthes| 48985k, 5- HT2C

receptor antegemildlgik) §/ epi2-203¢ henmﬁihéi%eadewerﬂ&tii%aguw@ept or
tainin alco olics (see

agoni st nCPP_i ndu a,cravi f.or,al gohol in_.a
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affect bn prefEAmcERRoie ABHE O ST o Solta) TecRRes) o
Psychophar netedensitlisatior\Z26id depréessis®r)i.n aI so 25 reduces both cocai ne and

fentanyl preference in rat nodels of addiction (see I\/Eert et al. (1991),

g;gg ggvelopnent 1n1ca§ eég%é%zeaggpggﬁgta(%herapeu ic r le ?ggg Developnent

10 receptor antagonists in treating sleep disorders. The 5-HT;¢
receptor agonist mCPP when administered to human volunteers
reduces total sleep time, sleep efficiency, slow wave sleep
{SWS) and rapid eye movement sleep (see Lawlor et al. (1991),
Biol. Psychiat., 2%, 281-286). In contrast, the non-selective

15 5-HT2c/2a receptor antagonist ritanserin increases SWS, reduces
sleep onset latency and improves subjective sleep quality in
healthy volunteers (see Idzikowski et al. (1986), Brain Res.,
378, 164-168; Idzikowski et al. (1987), Psychopharmacology.
93, 416-420; Declerck et al. (1987), Curr. Therap. Res., 41,

20 427-432; and Adam et al. (1989), Psychopharmacology, 99,
219-221). Thus, given the opposing effects of 5-HT2C receptor
stimulation and 5-HT¢ receptor antagonism, selective 5-HToc¢
receptor antagonists could be of particular therapeutic value
in treating sleep disorder (see Kennett (1993), supra.).

25

Clinical evidence support a therapeutic role for 5-HTz¢
receptor antagonists in feeding disorders. Non-specific 5-
HT2c/2a receptor antagonists are shown to produce increased
appetite and weight gain. Thus, there is some clinical

30 evidence to support the application of selective 5-HTpc
receptor antagonists for the treatment of anorexia nervosa.

Experimental evidence support a therapeutic role for 5-
HTyc receptor antagonists in treating priapism. MCPP produces

35 penile erections in rats, which effect is blocked by



55-66). dinical studies show that ritanserin decreases al cohol intake in
chronic al coholics (see Monti et al. (1991), 30 Lancet. 337, 60) and is

useful in patients withdrawi ng from other drugs of abuse (see Sadzot et al.
(1989), Psychopharnma- col ogy, 98, 495-499). Thus, current evidence support

"the application of selective 5-HT[err] receptor ant agom S ting
al cohol i sm avol97a3880ct i on to ot her drugs of abuse. V\Dég;/?&?@é

PCT/ EP96/ 04099 - 16- Aneliorating effectig-of corrpounds during w t hdr awal
fromdrugs of abuse can be determ ned experinentally by the nouse,

wi t hdr awal acceg% gq a % e ga{,g | et al.
(1988), Eu ggg g%eé'lrtﬁ%%o f%%? X’? g%&g'spr%ogg 9[}%)“ I zes the
expl or at orysﬁml‘{fe%ﬂﬂ’m&m@rt anvagenists keee devrr 198/ pound
amel i or at eslhhe&%ﬂﬂ& QTS (84. Wﬁéﬁbﬁé@hl@@h&f&@f atirgr &FE&‘H cally
treating w§h, an addi %tlve s¢1 %@C% § then abruptly ceasing the
treatnents PROYSFSHPhEFEFE: 7 Bxarbte 33, infra.). 10 O i nical
evi denceSsupport a therapeutic role for selective 5-HT[err] receptor
ant agoni Stsm&m&%ﬁ_@_ﬁ?ﬁﬁi on. For exanple, non-selective 5-HI[err]
receptor antagoni sts qQw cl 1 ni cal efflcacy In treati ng depression (see
Mur phy (1978), 1% %?altymg the FoMROyNds 817 Hhis doxenkipr ke tFeafmentggg)
of the above conditions, adm:.n:.strat:.on of the active
compounds and salts described herein can be via any of the
10 accepted modes of administration, including oral, parenteral
and otherwise systemic route of administration. Any
pharmaceutically acceptable mode of administration can be
used, including solid, semi-solid or liquid dosage forms, such
as, for example, tablets, suppositories, pills, capsules,
15 powders, liquids, suspensions, or the like, preferably in unit
dosage forms suitable for single administration of precise
dosages, or in sustained or controlled release dosage forms
for the prolonged administration of the compound at a
predetermined rate. The compositions will typically include a
20 conventional pharmaceutical carrier or excipient and an active
compound of Formula I or the pharmaceutically acceptable salts
thereof and, in addition, may include other medicinal agents,
pharmaceutical agents, carriers, adjuvants, etc.

25 The amount of active compound administered will of
course, be dependent on the subject being treated, the
severity of the affliction, the manner of administration and
the judgment of the prescribing physician. However, an
effective dose for oral, parenteral and otherwise systemic

30 routes of administration is in the range of 0.01-20 mg/kg/day,
preferably 0.1-10 mg/kg/day. For an average 70 kg human, this
would amount to 0.7-1400 mg per day, or preferably 7-700
mg/day.



Phar macopsychi at., 21, 391-393; and Camara (1991), Biol. Psychi at., 29,
.201A). Furthernore, experimental results suggest that the_mechanismby
witrTh—Cconventi onal  ant | depr essant drugs exert their therapeutic efficacy is

20 through adaptive changes in the serontinergic system (see Anderson

(1983), Life Sci, 32, 1791-1801). For exanple, chronic treatnent with
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functional responses in a variety of pargdigns. Simlar effects are

exhi bited by selective 5-HT 25 reuptake 1'nhibitors.. These findings suggest

that treatnents which_enhance extraneuronal 5-HT |levels desensitize
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contrast,s n@f- ackemapounl ofHFbehila reaRRt ar gapéagleaks.are clinically 35
effective antimgraine agents, while the selective 5-HI[err] WD 97/ 12880
PCT/ EP96/ 04099 -17- receptor antagoni st ketanserin is not (see Wnther
(1985), Cephal al §P3, selidgrmpos)tichs.t lronwventiomdpaonrtorat sekidts suggest

that the clicargabrsfiddaree, Okof N0 A UphaIRdRIti0R10hraaél dE£upt ake

Inhibitors ?n%nnn}gcrnf,l r!'Lea rcggr,]yl:g:l(.:]t.ulllll.cossel,Scg!lfft.v.lose derivatives, sodium

10 crosscarmellose, starch, magnesium stearate, sodium saccharin,

talcum, glucose, sucrose, magnesium carbonate, and the like
may be used. The active compound as defined above may be
formulated as suppositories using, for example, polyalkylene
glycols, acetylated triglycerides and the like, as the

15 carrier. Liquid pharmaceutically administrable compositions
can, for example, be prepared by dissolving, dispersing, etc.
an active compound as defined above and optional
pharmaceutical adjuvants in a carrier, such as, for example,
water, saline, aqueous dextrose, glycerol, ethanol, and the

20 like, to thereby form a solution or suspension. If desired,
the pharmaceutical composition to be administered may also
contain minor amounts of nontoxic auxiliary substances such as
wetting or emulsifying agents, pH buffering agents and the
like, for example, sodium acetate, sorbitan monolaurate,

25 triethanolamine sodium acetate, sorbitan monolaurate,
triethanolamine oleate, etc. Actual methods of preparing such
dosage forms are known, or will be apparent, to those skilled
in this art; for example, see Reminaton's Pharmaceutical
Sciences, Mack Publishing Company, Easton, Pennsylvania, 15th

30 Edition, 1975. The composition or formulation to be
administered will, in any event, contain a quantity of the
active compound{s) in an amount effective to alleviate the
symptoms of the subject being treated.



5 to desensitization of 5-HI[err] receptors (see Kennett (1993), supra.,
and the above di scussion on 5-HI[err] receptor desensitization and

"* depression). dinical evidence support a therapeutic role for 5-HT[err] 10

_receptor antagonists in treating sleep disorders. The 5-HT[err] receptor
agoni st nCPP when adm nistered to human vol unteers reduce ﬁWEp
tinme, sleepWSrI71g888ncy, sl ow wave sleep (SWS) and rapi d eye novenent sleep
(see Law or et al. (1991), Biol. Psychta®e-, 29, 281-286). In contrast, the
non-sel ective 15 5-HT[err] receptor antagoni st ritanserin increases SW5,

reduces sleep ongfls eatESQﬁ¥ @P%dnﬁ@%?!a%é%f%ﬁh‘iégs&?@%@‘i@% E%'é 4- 168:

heal t hy vqunteers see oOWsKi
| dzi kowski Efempoundggg )Fo 5pﬁ§rh§%<ﬁ%’gﬁf’) 43 thecrange ofcfl-@Bckoet al .

(1987), Cur95% WHabhatheRealanckl made up?frdidZomtdxAdasanticd mal1889),
Psychophar %4 , 99, 219-221). Thus, given the opposing effects of
5- HT2C recg%P stimul ati on and 5-HT2C receptor antagoni sm sel ective
5- HT2C récept or antagoni sts could be of particular therapeutic value in

treating sleep Cﬁd‘zOIb(i'ﬁﬂ. addmbniaivaetibn( w&aiamamm):alﬁﬁ dddepitadlecvi dence

support a t t.Qr onist.s _infeedin

di sorders. J&I%{ Tl eC| é&%;qéggée%;‘bgp P t gg?%as%ﬁgé‘ ?I‘?O\%ﬂ t89
produce i nctl"fe%mﬁéﬁt erRloyad wxcipients n supﬂpugs t fiex eetampdene clinical 30
evi dence topwehctiasla@ﬁdgsab@ﬂa&h@ﬁ Lldctsse; Fﬁéﬁaﬂosreecept or

ant agonl ts r .the ér eat rrgn‘; so Sanor exi a nervosg Exper,i rrecg‘[' evi dence
suppor t %#%ﬂﬁﬁi? CFHYR-F67° 51 aﬁ?ﬁr?ﬁ SRSASPESLOERt s in treating
pri api sm Nmﬁynqgmymugggarate, sodium saccharin, talcum, glucose,

sucrose, magnesium, carbonate, and the like. Such

compositions take the form of solutions, suspensions, tablets,

pills, capsules, powders, sustained release formulations and
15 the like. Such compositions may contain 1%-95% active
ingredient, more preferably 2-50%, most preferably S-8%.

Parenteral administration is generally characterized by

injection, either subcutaneously, intramuscularly or

20 intravenously. Injectables can be prepared in conventional
forms, either as liquid solutions or suspensions, solid forms
suitable for solution or suspension in liquid prior to
injection, or as emulsions. Suitable excipients are, for
example, water, saline, dextrose, glycerol, ethanol or the

25 like. In addition, if desired, the pharmaceutical
compositions to be administered may also contain minor amounts
of non-toxic auxiliary substances such as wetting or
emulsifying agents, pH buffering agents and the like, such as
for example, sodium acetate, sorbitan monolaurate,

30 triethanolamine oleate, triethanolamine sodium acetate, etc.

A more recently devised approach for parenteral
administration employs the implantation of a slow-release or
sustained-release system, such that a constant level of dosage

35 is maintained. See, e.g., U.S. Patent No. 3,710,795.



35 penile erections in rats, which effect is blocked by WO 97/ 12880
. PCT/ EP96/ 04099 - 18- non-selective 5-HI[err] receptor antagonists but not
—by—setectTve 5-HI[err] receptor antagonists (see Royer (1989), In: Fozard
J. (ed.) Peripheral actions of 5-HT, Oxford University Press, Oxford,
72-99). 5 Ceneral Adm nistration In applying the conpounds of this
i nvention tayhep@esent of the above conditions, adninistraPCHEPHONe
active compounds and salts described hemgi_n can be via any of the 10
accepted nodes of admnistration, including oral, parenteral and ot herw se
system c route of adm nistration. Any pharmaceutically acceptabl e node of
adm ni stration can be used, including solid, sem-solid or |liquid dosage
forms, such as, fhe perugntaget abl adtdives epppsundrdortaiped| in @aspsul es, 15
powders, |iqui qggﬁp ks | K rabl y, . Ist=zdosage forns
suitable fo %%Eﬁfe a %P’g??%? i()%sngc})'?hgye%%%{%%aggsgh%Pségrgltsf&gt ai ned or

control | ed ParurScthpradfe RErWRLY s the acbivHyeefaghe Fmamdbandf t he
conpound sat thePh&éid esfithedstBd ot .ThEoweRe s ipdraieatubes ¢/ Rickdkley i nclude a

20 conventi @pal_phar ti a% ri.er _Q XCl pi_ent g active ¢ ound
of Formul a anff$ﬁ%tg%§$#éggu ?21;% jnaSS%f)?% .ea rs?af{“éf %%r}eedf aﬁﬁldm?ﬂp
addi ti on, nke¢ higheridfother comphsitisn dgeatselid which will be
subsequently diluted to the above percentages. Preferably the
composition will comprise 0.2-2% of the active agent in

10 solution.

In applying the compounds of the invention to treatment
of diseases or disorders of the eye which are associated with
an abnormally high intraocular pressure, administration may be

15 achieved by any pharmaceutically acceptable mode of
administration which provides adequate local concentrations to
provide the desired response. These include direct
administration to the eye via drops and controlled release
inserts or implants, as well as systemic administration as

20 previously described.

Drops and solutions applied directly to the eye are
typically sterilized agueous solutions containing 0.1% to 10%,
most preferably 0.5% to 1% of the active ingredient, along

25 with suitable buffer, stabilizer, and preservative. The total
concentration of solutes should be such that, if possible, the
resulting solution is isotonic with the lacrimal fluid (though
this is not absolutely necessary) and has an equivalent pH in
the range of pH 6-8. Typical preservatives are phenyl

30 mercuric acetate, thimerosal, chlorobutanocl, and benzalkonium
chloride. Typical buffer systems and salts are based on, for
example, citrate, borate or phosphate; suitable stabilizers
include glycerin and polysorbate 80. The agueous solutions
are formulated simply by dissolving the solutes in a suitable

35 gquantity of water, adjusting the pH to about 6.8-8.0, making a



pharmaceutical agents, carriers, adjuvants, etc. 25 The amount of
.active conpound adm nistered will of course, be dependent on the subject
being treated, the severity of the affliction, the nmanner of adm nistration
and the judgnment of the prescribing physician. However, an effective dose
for oral, parenteral and otherw se systemc 30 routes of adm nistration is
in the range WPYHIBY 20 ny/ kg/ day, preferably 0.1-10 ng/ kg/ ESVEFPMOR,
average 70 kg human, this would amount t#9.7-1400 ng per day, or
preferably 7-700 ng/day. - WD 97/12880

g’_CT  EP96/ 040£3191a| e 1 J.rgl-:tuﬁneacgﬁusﬁﬁh Rawith kaddi tidnkhewatér ofand eaerDisiwh

| seases W e able, .. wthaut un er| t af | LN | i ance upon
per sonal knowee(’fﬁgpgﬁat{‘% B gggfr{(gd%pgﬁ'%ng% gp%ﬁ%%&lt%%}‘ t 8£§écertai n a
therapeutically effective amount 5 of a conpound of Forrmula | for a given

di sease. For sol ifgheCQRRASEIARS oF0BKENEEANA ind0BokBds Lr i wd133r BEEr S

I ncl ude, for exanplé, Egsrnac uti cal grades of n|%€I I %tose,

cel | ul ose® AW H%0sERERT VAt i5P8s €985 -m%%faggg‘@%r ?Ffsds%, ®starch,
magnesi um stemdittdonsofli tine sadbgleati andt the undiytidual eragnidudeeofmgnesi um
car bonat e, Reki K& PBatifnts e UHoddfeCld L9pEeaD SR 23S cdpbbaedighove
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per eye of a 0.5% solution of active ingredient.

10

The compositions of the present invention may also be
formulated for administration in any convenient way by analogy
with other topical compositions adapted for use in mammals.
These compositions may be presented for use in any

15 conventional manner with the aid of any of a wide variety of
pharmaceutical carriers or vehicles. For such topical
administration, a pharmaceutically acceptable non-toxic
formulation can take the form of semisolid, liquid, or solid,
such as, for example, gels, creams, lotions, solutions,

20 suspensions, ointments, powders, or the like. As an example,
the active components may be formulated intoc a gel using
ethanol, propylene glycol, propylene carbonate, polyethylene
glycols, diisopropyl adipate, glycerol, water, etc., with
appropriate gelling agents, such as Carbomers, Klucels, etc.

25 If desired, the formulation may also contain minor amounts of
non-toxic auxiliary substances such as preservatives,
antioxidants, pH buffering agents, surface active agents, and
the like. Actual methods of preparing such dosage forms are
known, or will be apparent, to those skilled in the art; for

30 example, see Remington's Pharmaceutical Sciences, Mack
Publishing Company, Easton, Pennsylvania, 16th Edition, 1380.

Preferably the pharmaceutical composition is administered
in a single unit dosage form for continuous treatment or in a
35 single unit dosage form ad libitum when relief of symptoms is



15 carrier. Liquid pharmaceutically adm nistrable conpositions can, for

' optronal pharmaceuti cal adjuvants in a carrier, such as,
f-or exanple, water, saline, aqueous dextrose, glycerol, ethanol, and the 20
li ke, to thereby forma solution or suspension. |If desired, the
phar maceut i cgly952s88@Si tion to be adm nistered may al SO CoONtPEIYEPSS/89099
anounts of nontoxic auxiliary substanc§§3§uch as wetting or emulsifying
agents, pH buffering agents and the |i k€, for exanple, sodium acetate,
sorbitan nonol aurate, 25 trjethanol am ne sodi um acetate, .sorbitan
monol aur at espeqiificaddy| segrices- caRepresentatdvgPhaaarsytisplor eparing such
dosage for o EAoN8, cOitaiidingbe SOREHEIE oft Pothule ISlerle ddstpibdds art;

for exanple e Remi natpn's Pharnmaceutical Sciences, Mack Publi shing
Conpany, %’Eﬁ‘anp ﬁﬁnggér;’ni a, 15th 30 Edition, 1975. The conposition or

formulation to be admnistered wll, in any event, contain a quantity of

the actiye conposfuiFolhBwify Prepakatibs Cdnd exatpdbs eVl Ristridte suapt ons of
t he subj ect, bein

treat ed. WO 97/12880 L. .. .
PCT/ EP96/ 0498 RIER. EBES%\’@% RS r’rEgSP&%‘gﬁtpoo&WSnﬁt%osn‘foﬁen'i ng active
I ngredi ent (conmpounds of Formula |I or its salts) in the range of 0.25. to
95% wi th the bal ance nmade. up from reyEpagxreogagrier may be prepared.

10 aration -dj h ~4-eth

To a stirred solution of 2, 6-dimethoxyphenocl (10 g) in

15 dimethylsulfoxide (100 ml) under nitrogen was added a solution
of sodium hydroxide (3.2 g) in water (20 ml). The mixture was
warmed to 50°C, ethyl iocdide (12.4 g) added, and stirring
continued at 50°C for 4 hours. The product was poured into 1
liter of water and the mixture extracted with diethyl ether.

20 The extract was washed sequentially with 20% potassium
hydroxide, water, and brine, and then dried over magnesium
sulfate. Removal of the solvent under reduced pressure gave
1,3-dimethoxy-2-ethoxybenzene as a colorless oil (6.71 g).

25 B. P atj -dj -4~

The oil obtained in A was dissolved in acetic acid (15
ml) at room temperature, stirred, and 70% nitric acid (4.1 ml)
added dropwise, maintaining the temperature between 30-50°C.
30 After 30 minutes the mixture was poured into water, and the
precipitated solid filtered off. The solid was recrystallized
from ethanol, to give 3,5-dimethoxy-4-ethoxynitrobenzene
(3.5 g). A further 2.8 g was obtained from the filtrate.



For oral adm nistration, a pharmaceutically acceptable non-toxic

conposition is fornmed by the incorporation of any of the normally enpl oyed

exci pients, such as, for exanple pharmaceutical grades of nannitol,

. lactose, cellulose, 10 cellul ose derivatives, sodium crosscarnell ose,
starch, magnesium stearate, sodium saccharin, talcum glucgéﬁ 4095 €

magnesi um owo92880c, and the |ike. Such conpositions take ’5 orm of

sol utions, suspensions, tablets, pills,-2@apsul es, powders, sustai ned

rel ease fornulations and 15 the |ike. Such conpositions may contain 1% 95%

active ingredien 5-8% Parenteral

adm nistration i [ ' ' 1, el

subcut aneousl y, intranuscularly or 20 intravenously. Injectables can be

prepared in convenel phedudtoif¥em Bi 1DEF AS wakldidsSBld 11BNaHH1 TS PENSI ONS,

solid forns It abl or, SO I O r,.suspension in |iqui lor to

i nj ecti on, (?igggozng?éi'?}r?s . Ilé%l P%:bfaed FBF@WP sc%ﬁael,ysgoﬁgggé 1 the er,
sal i ne, dexmisteregyieres undehamydragen bt 26om|tdmperatnradfiori®Hn, if
desired, thgophar MaskdtdLal1yeeMRes| #1105 el00BE, aHA WodRRE brdRMéd SO
contain m nos anngnt el non-tRX|c a X|I|ar¥ subst ances sug as wetting or
emul si fyi ng ZZgBnfEe HF e Hp ﬁraﬁﬁﬁﬁQ$4aRH FREFS i 1 92BN e~ for exanpl e,
sodi um acet @ieethoxp+4-cethmyahdline e{l 32 g, embhano8&+BITE. ol eat e,

tri et hanol am ne sodi um acetate, etc. A nore recently devised approach for
parenteral adm nistration enploys the igglantation of a slowrel ease or
sust ai netf r el ease system such that evel of dosage 35 is

mai nt ai ned. See, e.g., U S. Patent No. 3,710, 795.

15
To a solution of 3,4,5-trimethoxyaniline (6 g) in
tetrahydrefuran (125 ml) at room temperature was added
potassium carbonate (5.42 g) followed by ethyl chloroformate
{3.55 g). The mixture was stirred at room temperature for 48
20 hours, then solvent removed under reduced pressure. The
residue was stirred with diethyl ether and filtered. The
solid material remaining on the filter was extracted with
' acetone, the organic extracts combined, and solvent removed
from the combined extracts under reduced pressure, to give a
25 residue of ethyl 3.4,5-trimethoxyphenylcarbamate {(6.05 g)

B. i - - -

To a solution of ethyl 3,4,5-trimethoxyphenylcarbamate
30 (6.0 g) in tetrahydrofuran (150 ml) was added a 1M solution of
lithium aluminum hydride in tetrahydrofuran (23.5 ml)
dropwise. The mixture was stirred at room temperature for 1
hour, then refluxed for 1 hour. The product was cooled and an '
excess of 1M sodium hydroxide added dropwise. The precipitate
3§ was filtered off, and the filtrate partitioned between ethyl



WO 97/ 12880 PCT/ EP96/ 04099 -21- The

. percentage of active C0”E2Eﬂ9r2QDLELHEQ_LE_§u£h_naLenLaL_aoapgsitions is

—hA-gity—dependermt—omn The speciiic nature thereof, as well as the activity of
the compound and 5 the needs of the subject. However, percentages of active
ingredient of 0.1%to 10%in solution are enpl oyable, and will be higher if
t he conposiﬁhggn' a solid which will be subsequently di| RCIEPIEO4OM above
percentages. Preferably the conpositiongill conprise 0.2-2%of the active
agent in |10 solution. In, applying the Tonpounds of the invention to
treatnment of diseases or disorders of the eye which are associated with an
abnormal |y Argkateitaisb¥aksr. priss grganieniawesn wasi 8rled\PYsr mBgngeheyved by

any pharmaceuiFseé) Yan eopiéid remiofedoiin@éhiriduedt pressuvech previ des

adequate | ocal .con fratkk ovi th i L re . These
iI'ncl ude di rggflé'gemgﬁa%s r%glt" ?%gnl‘%% It?‘ heggg 1va|‘cget%(r%%p§g§nw %ge(rﬁ]s'gltpegﬁr el ease
i nserts or hrgreshkorigsagedl depguentis taimwgsrwashed aslthoephyli ously
described. PrepsteNtnedl BhtOfied@RlthetMdss@hin Yylifokide o le&kelupted! | Y
sterilized aquﬁoqégﬁslutlogs o talnlgg.o. %to 10% qg%t referably 0.5%
to 1% of t hETER{FRYY AGPEAFent TRG SRERDEC at}ﬁrsff??a%ﬁ"e &, stabilizer,
and preser veagnesiumisalfeteal awhsedventivempfedsvhdersradundd pressuceé, t hat ,
i f possibl etol§fve N-methyl-3,4,5-trimethoxyaniline.

10 PREPARATION 3
ratj d (o)
A.  Preparation of (3) where R, R2, R3 are Hvdrogen and R4 is
i5 Methoxy

To a solution of 5-methoxy-l-tetralone (10 g) in diethyl
ether (100 ml) at 0°C was added 1M potassium t-butoxide in
tetrahydrofuran (68 ml) with stirring. After 15 minutes,

20 ethyl formate (25 g) was added in one portion, and the
reaction mixture allowed to rise to room temperature over a
period of 45 minutes. The mixture was poured into water (500
ml), extracted with diethyl ether, the ether extract dried
over magnesium sulfate, and solvent removed under reduced

25 pressure to give 2-formyl-5-methoxy-l-tetralone {(10.2 g}, m.p.
67-68°C.

B.  Preparation of (3) varving R, R2, R3 and R*
30 Similarly, replacing S5-methoxy-l-tetralone with:
l-tetralone;
é-methoxy-l-tetralone;

6-chloro-l-tetralone;
35 7-methoxy-1l-tetralone;



resulting solution is isotonic with the lacrimal fluid (though this is not
absol utely necessary) and has an equivalent pHin the range of pH 6-8.

" Typical preservatives are phenyl 30 mercuric acetate, thinerosal,

chl orobutanol, and benzal koni um chl oride. Typical buffer systens and salts
are based on, for exanple, citrate, borate or phosphate; sy 9
stabilizers WOJI7U2R80 gl yceri n and pol ysorbate 80. The aqueous solutions are
formul ated sinply by dissolving the solués in a suitable 35 quantity of
wat er, adjusting the pH to about 6.8-8.0, nmaking a WO 97/ 12880

PCT/ EP96/ 04099 - Zgnq fiddbwiRd Wike dtlodshliBas ¥¥ irepddhtionaia V%cﬁ;re, %ﬂg
sterilizing %€f<?rﬁ aration usi nethids nown to those_in the art. The
dosage | evel I8} "ﬁ'éigr ESHPPYR SEFRLBN{3} 1erePrEPeEEise, depend on the
concentration of the drops, the condition of the subject and the individual

magni tude of respPNERIA01LEEREdRINe; Hovever, a typical ocular conposition
coul d be administered at the rate of about 2-10 drops per day per eye of a

0. 5% sol uPi on of ZHIFW-Rghetheni-1-t6LrALoR®positions of the present

i nvention may al s2-frenfydrsuthl@bloteadalonés raaid on i n any conveni ent way
by anal ogy with ofher. ngaétﬁ5¥p%¥gkgkggfoﬁgapted for use in manmal s.
These conpositions may be presente or use Th any 15 conventional manner
with the aid of any of a wide variety of

C. e 3 ing R, R2, R3_and R4
10
Similarly, replacing S-methoxy-l-tetralone with other
compounds of Formula (2) and following the procedures of
Preparation 3A above, other exemplary compounds of formula (3)
are prepared.
15

PREPARATION 4
Preparation of a Compound of Formula (4)

20 A.  Preparation of (4) where R!, R2, R3 are Hvdrogen and R is
Methoxy

To a solution of 2-formyl-5-methoxy-1l-tetralone (10.1 g)

in anhydrous methanol (100 ml) was added three drops of

25 concentrated sulfuric acid, and the mixture was refluxed for
15 minutes. The solution was poured into 500 ml of ice-water,
the resulting solid filtered off, washed with water, and dried
under vacuum, to yield a tan solid (9.78 g). A 1H NMR
spectrum of this product showed the desired product S5-methoxy-

30 2-methoxymethylene-l-tetralone, contaminated with about 10% of
the corresponding'acetal derivative; the mixture was used in
the next reaction with no further purification.



phar maceutical carriers or vehicles. For such topical admnistration, a
_pharnaceutlcally acceptabl e non-toxic fornul ation can take th_iorn1of
seprsotd—tTgord, or sol1d, such as, for exanple, gels, creans, |otions,
sol utions, 20 suspensions, ointnments, powders, or the |like. As an exanple
the active conponents may be formulated into a gel using ethanol, propylene
gl ycol, propy$pRadss’ bonate, pol yethylene glycols, diisopr REWVERIER e,
glycerol water, etc., with appropriate ? Lling agents, such as Carboners,
Kl ucel s, etc. 25 | f deS|red the formul ation may al so contain mnor anmounts
of non-toxic auxiliary substances such ,as preservatives, antioxidants, pH
buf f eri ng agBnt s, Rxensrat e < R?e_B?mi.&?t ual net hods of
preparing such dosage forns are knomm or will be apparent, to those
skilled in the ar for 30 ex ton' s Phar utical

Sci ences, Mack PuBHHIREHY: B ag%,l gE?s n%g%ﬁ%e;ﬁ}\?ﬁf:ﬁt%

1980. Pref er abher tdm\pphadsaoémomaﬂacdaposmd|m1|ow1adntlm spmumﬂurasaoﬁl ngl e
unit dosage ophi a [ Sj Sertifiiat sage
formad | I%bl %ﬁ%ﬁggv%er%oglea%e stfrrh%t %Bﬁgfl&gﬂg %%‘b@g% @ (Q?

PCT/ EP96/ 04093S P%EParegpeC|f|cally required. Representative pharmaceuti cal
formul ati ons containing a conpound of Fornula | are described in Exanpl es

4-10. 5 Theg ful W, 19 -RE ARAL A 891 8RE- £XAMT8ak! | UStrate the

10 C. ati i Rl, R2, R3_and R4

Similarly, replacing 2-formyl-5-methoxytetralone with
other compounds of formula (3} and following the procedures of
Preparation 4A above, other exemplary compounds of formula (4)

15 are prepared, for example:

2-methoxymethylene-~l1l-tetralone;
6-chloro-2-methoxymethylene-l-tetralone; and
7-methoxy-2-methoxymethylene-l-tetralone.

20
PREPARATION S
Preparation of a Compound of Formula (5)
25 A. Preparation of (5) where R!, R2, R3_are Hvdrogen., R4 is

Methoxy, and X is CH>

To a solution of 5-methoxy-2-methoxymethylene-l-tetralone
{(9.78 g) in tetrahydrofuran (200 ml) was added 2-methyl-2-

30 thiopseudourea sulfate (8.34 g), followed by potassium
carbonate (9.7 g), and the mixture was refluxed overnight.
Solvent was then removed under reduced pressure, the residue
stirred with diethyl ether, and filtered. Concentration of
the filtrate gave a brown solid, which upon crystallization

35 from ethanol gave 7-methoxy-2-methylthio-5, 6-dihydrobenzo[h}-



| hvention but are not intended to limt its scope. PREPARATION 1 10
Preparation of 3.5-dinethoxy-4-ethoxvaniline A Preparati on of

1. 3-di met hoxy- 2- et hoxybenzene To a stirred solution of 2,6-di net hoxyphenol
(10 g) in 15 dinethylsul foxide (100 m ) under nitrogen was added a sol ution
of sodium hydroxide (3.2 g) in water (20 m ). The mxturew to
50[err] C, ew\a7/12888li de (12.4 g) added, and stirring continued a [err]C
for 4 hours. The product was poured in+@8% |iter of water and the m xture
extracted with diethyl ether. 20 The extract was washed sequentially wth

20% pot assi gai s Hedqs . BogPras and ight Browi&d1h@n dried over nagnesium
sul fate. Renoval of the solvent under reduced pressure gave

1, 3-di met hoxy- 2- et hoxybenzene as a colorless oil (6.71 g). 25 B.
Preparation of 325Csmilieposkyon- 6k 36y gt obbeimize melidewas | didxcdiveddinn A was

di ssol ved i Bo@CoiHAACI@o(AD) M thle PPOSLAGING WelkbforSiind Sharatdy 70%
nitric acid (4.1%3) added dropw se, i ntal ni_.ng the tenperature. between -
30- 50[ er P] CE1kee%gd e @ wﬁFﬁﬁt"%ss @%Qegﬁﬁ? urhe Mg F3LFERLS T ikatBe, and the
preci pi t at esobutiah hedcameedlobdy. Ti®oddhgdtoal®C gavgsa athiteaed from et hanol ,

to give 3, 5&%{%1*)%?%{ ébﬂ@?’%ﬁ% g???ggggez(e% 3£ anf &M dd UYnger 9 WaS

obtained fro rate. i
PCT/ EP96/ 04¥3%@wum 2 -P.c106.brdP8r&8Ci-on of - 3. 5 - di met hoxv- 4- et hoxvani | i ne

10 B. Preparation of {5) varving R!, R?, R3 and R4
Similarly., replacing S5-methoxy-2-methoxymethylene-1-
tetralone with other compounds of formula {4) and following

the procedures of Preparation 5A above, the following compound
15 of formula (5) was prepared:

8-methoxy-2-methylthio-5, 6-dihydrobenzo{hlquinazoline;

C.  Preparation of (5) varvipg Rl, R2, R3 and Ré

20
Similarly, replacing S5-methoxy-2-methoxymethylene-1-
tetralone with other compounds of formula (4) and following
the procedures of Preparation 5A above, other exemplary
compounds of formula (S) are prepared, for example:
25

2-methylthio-l-tetralone;
8-chloro-2-methylthio-l-tetralone; and
S-methoxy-2-methylthio-l~tetralone.



The product fromB (1.2 g) was di ssolved in absolute ethanol (50 m), 10%
_pal | adi unf car bon catal yst added, and the 5 mxture stirred under hydrogen
-at—roonTtenperature ror 8 hours. The catalyst was filtered off, and sol vent
removed fromthe filtrate under reduced pressure, to give 3, 5-

di met hoxy- 4- et hoxyaniline (1.02 g), mp. 88-89[err]C. 10

PREPARATI ON gvdémpgoat i on of N-Methyl -3. 4. 5-trimet hoxvani | i ME/REEI6/04099
Preparation of Ethyl 3.4.5-trinethoxgxhe3 Lcarbanate 15 To a sol ution of
3,4,5-trimethoxyaniline (6 g) in tetrahydrofuran (125 m) at room

t enperature was added potassi um carbonat e 55.42 g) followed by ethyl
chloroformate (3.55 g). The m xture 8 at roomtenperature for 48
20 hours, then solvent renoved under reduced pressure. The residue was
stirred with diethyl ethgl W emai ni ng on
the filter was extractetd Wt acetoneg, tne organ X onbi ned, and
sol vent renoved fronlthe conblned extracts under reduced pressure, to give
a 25 resi gueaof eprepard 2 qgﬁglﬁﬁgﬂégg—‘gh
Prepar ati on of th I-3 4.5-tr] hoxyanrlrne To a solution o éiﬁ§l

3,4, 5- tr|nethoxydﬁ%d?%%%rﬁﬁ%g¥e”%gﬁ%6 0 g) in tetrahydrofuran (150 m) was
added a 1M solution of lithiumalum num hydride in tetrahydrofuran (23.5
m ) dropw se. Th [ L tere. _then
ref I uxed for hﬁﬂ‘?"a“é”éﬁs?ggﬁ N R AT

hydr oxi de ad lEnasaLie M9 c AP {“ﬁ'flé\’]ﬁ‘%g Pride &P 6'f1f) cgated he

filtrate1lpartot+iNfedwbetadind at-ohlloroperbenzoic acid (400 mg). The
mixture was stirred at -50°C for 30 minutes, then at -30°C for
30 minutes, and extracted with agqueous 1M sodium hydroxide
solution. The organic layer was dried over magnesium sulfate,
and solvent removed under reduced pressure to give 8-methoxy-
15 2-methylsulfoxide-5, 6-dihydrobenzo([h]-quinazoline.

EXAMPLE 1

£ a F
20
A.  Preparation of I where R!, R2, R3, RS are Hvdrogen. R? is
Methoxv, RS is 3.4, 5-trimethoxvphenvl, X is CH>.
and Y is NH

25 To a solution of 3,4,5-trimethoxyaniline (0.401 g) in
tetrahydrofuran at room temperature under nitrogen was added
sodium hydride (60% oil dispersion, 0.16 ¢g) in portions over
2-3 minutes. The mixture was stirred for 15 minutes, and then
7-methoxy-2-methylthio-5, 6-dihydrobenzo{hlquinazoline

30 (0.258 g) was added, and the mixture was refluxed for 4 hours.
The reaction mixture was poured into 300 ml of water, and the
resulting yellow precipitate filtered off, washed with
pentane, and dried under vacuum, giving 7-methoxy-2-(3,4,5-
trimethoxyanilino) -5, 6-dihydrobenzo(h]lquinazoline (0.3042 g).

35



W97/ 12880 PCT/ EP96/ 04099 - 25 -
.acetate and water. The organic |ayer was dried over nmagnesi um sul fate, and
sol vent renoved under reduced pressure. The. residue was redissolved in

et hyl acetate and washed with 2M hydrochl oric acid. The aqueous | ayer was

washed with ethyl 5 acetate, then basified with 1M sodi umh,y

EFEpgsffoee and

extracted w MQ¥{! acetate. The organic_ | ayer was dried over

sul fate, and sol vent renoved under reducéﬁ'pressure, to give

N-net hyl - 3, 4, 5-tri nmet hoxyani | i ne- 10

3 Prepar ati opc&pays 2

magnesi um

PREPARATI ON

Preparation of (3) where

Yubl0 hfodhdiontida St A
Rlerr],Rerr], R ekprd. ar r an err]. is . t hoxy To a
sol ution of 5- mam- SF@WJ@?@“( ?;8 g%‘si%i%ﬁréteﬁﬁ'neﬁ%r%wﬁm )- at 0C
was added 1M potmigsiamd &-bltofkide bydroehlericiesidr in ¢gsandl) waist hddedrri ng.
Afte{_ 15 m nz:ase&nar%% gbgu*tciéxo_rf&htqtea? gi?mmdséawe Qe AN 03, a”25t he
reaction pixture..allowed.to fise. .o roomtenper re_gver_.q period o
m nutes. TheF M3 FOFEESpou ?iWﬁﬁ%grﬁawg? %@%Ugaﬁf,0é§&r§£§ﬁ§f%ﬁ'tﬁn i et hyl
ether, the ethersahid weshediwitlnestheraghegive Jumtthexy-rd(sd. Bent renoved
under reducegZptHASaHE Eidd) B R adh &W&z’%[’iﬁhﬁ@ﬁé‘z&lﬁﬁ‘é ralone (10.2 g),

mp. 67-68[err]C

mp. 6768 L1 C 1 Torias’ BB 'S o o betind 45 o] Uh s Begl ] AN

10 B. Preparation of I varving R!, R2, R3, R4 RS, and RS

Similarly, replacing 3,4,5-trimethoxyaniline with 3,4,5-
triethoxyaniline or 4-ethoxy-3,5-dimethoxyaniline and
following the procedures of Example 1A above, the following

15 compounds of Formula I were prepared:

7-methoxy-2-(3,4,5-triethoxyanilino) -5, 6-dihydrobenzo-

[hlgquinazoline, m.p 178.3-178.7;

7-methoxy-2-(3,4,5~-triethoxyanilino) -5, 6~-dihydrobenzo-

20 [hlquinazoline hydrochloride, m.p. 233.7-234.6;

7-methoxy-2-(3,5-dimethoxy-4-ethoxyanilino) -5, 6-dihydro-

benzo[h)quinazoline;

7-methoxy-2-~ ({3, 5-dimethoxy-4-ethoxyanilino)} -5, 6-dihydro-

benzo[h]lquinazoline hydrochloride, m.p. 246-246.5;

25 8-methoxy-2-(4-methoxyanilino) -5, 6-dihydrobenzo[h] -

quinazoline hydrochloride, m.p. 212.8-213.7°C;

8-methoxy-2-(3,4,5-trimethoxyanilino) -5, 6~-dihydrobenzo-

[hlquinazoline hydrochloride, m.p. 213-214°C;

8-methoxy-2- (3, 5-dimethoxyanilino} -5, 6~dihydrobenzo-

30 [hlgquinazoline hydrochloride, m.p. 220-221°C;

8-methoxy-2-(3, 4-methylenedioxyanilino) -5, 6-dihydrobenzo-

[hlquinazoline hydrochloride, m.p. 237-238°C;

8-methoxy-2- (3, 4-dimethoxyaniliro) -5, 6-dihydrobenzo-

[hlquinazoline hydrochloride, m.p. 215-217°C;

35 8-methoxy-2-(2, 4-dimethoxyanilino) -5, 6-dihydrobenzo-



30 Simlarly, replacing 5-nethoxy-I-tetralone with: 1-tetral one;
.6- met hoxy- 1-tetral one; 6-chloro-1-tetral one;, 35 :
7=TetroXy-I-TEetr al one, WD 97/ 12880

PCT/ EP96/ 04099 -26- and followi ng the procedures of Preparation 3A above,
the foll ow ng compounds of fornula (3) were prepared: 2-fornyl-I|-tetral one;
5 2- f orywiglo/2sget hoxy- 1-tetral one; 2-fornyl -6-chl or o- | PCEEPIHMAY, and
2-fornyl -7-nmet hoxy-1-tetral one. C. Prepgration of (3) varying Rerr],
Rlerr], Rerr] ,and Rerr] 10 Simlarly, replacing 5-nethoxy-I-tetral one

wi th other conpounds of,K Formula (2) and follow ng_ the procedures of

Pr epar ati on §R1%9§?°H‘Pﬁerhyéfeﬁ%iéFﬁd%mﬁy%nagob?”fGr?nﬁpé (3) are
prepared. 15 PREPARAEtWbdky: 2 r(pdBad | HremimerhCapplemedl -of-meahrlanid)- 20 A

Ve hgwy To o BT ER are e Ao a L By oh o LM D9 R, P8 g . 1S

5 C. P i varyi R, RZ, R3, R4, RS, R6, X and ¥

Similarly, optionally replacing 3,4,5-trimethoxyaniline
with other compounds of formula (6), and optionally replacing
7-methoxy-2-methylthio-5, 6-dihydrobenzo[h]lquinazoline with

10 other compounds of formula (5), and following the procedures
of Example 1A above, the following compounds of Formula I were
prepared: -

8-methoxy-10H-%-oxa-3-(3,4,5-trimethoxyanilino) -2, 4-
15 diazaphenanthrene hydrochloride, m.p. 225.5-226.8°C; and
7-methoxy-2-[(1-methyl-1H-indol-5-y1)amino] -5, 6-
dihydrobenzo[hlquinazoline hydrochloride, m.p. 250-251.5°C.

20
A.  Preparatjon of I where R, R2, R4 RS _are Hvdrogen, R3_is
Methoxv, RS is 4-methoxyphenvl, X is CH», and n is O
25

To a solution of 4-methoxyphenylamidine hydrochloride

{{201 mg) in ethanol (4 ml) was added sodium methoxide (79
mg), followed by a solution of 6-methoxy-2-methoxymethylene-1-
tetralone (200 mg) in ethanol (2 ml). The mixture was

30 refluxed for 2.5 hours, then stirred at room temperature
overnight. The mixture was then poured into diethyl ether,
extracted with water, dried over magnesium sulfate, and
sclvent removed. The residue was dissolved in
ethanol/hydrochloric acid, from which crystals were obtained.

35 A small portion of ether was added, and the crystals filtered



i n"anhydrous methanol (100 ml) was added three drops of 25 concentrated
~sulfuric acid, and the m xture was refluxed for 15 mnutes. The solution
was poured into 500 m of ice-water, the resulting solid filtered off,
washed with water, and dried under vacuum to yield a tan solid (9.78 g).

1H NMR spectrum of this product showed the desired product

ﬁeﬁﬁﬁﬁ“‘*b 30

2- met hoxynet WO Y888t et ral one, contaminated with about 10% 6 e
correspondi ng acetal derivative; the nmi xB@re was used in the next reaction
with no further purification. WD 97/12880 - 27 - B. Preparation of (4)

varying Rl erggs R drdiell ahastanshdosy, M {iSldiddd-hetheRi 281 g-

Fol Lowt ng 1t TS THARERIGE oF - & SRl RenER LA nAre PR A SRS br g d€ompound

of formula (49.2&% gr.epapsd198-2@%%oexy- 2- net hoxynet hyl ene- 1-tetral one. 10°

C. Preparation of (4) varying Rlerr] and R err]

Simlarly,

repl aci ng_2-formyl -5-nmet hoxytetral one w ol her_.copgpo s of formula (3)
and fol | oRi 'thégﬁﬂgggﬁﬁPgsggfiﬁﬁgﬁapgfhghj%g—égﬁvgghggﬁangxﬁﬁpIary

conpounds of fornmula (4) 15 are prepared, for exanple:

e Oy et oY SR BBBLoa Y 96R1 Ze RS NPT RYLRBRY L ar Rl On©:

and 7-nethoxg§é; ene- one.

ochloride with other compounds of formula (7), and

optionally replacing 6-methoxy-2-methoxymethylene-l-tetralone
10 with other compounds of formula (4) and following the

procedures of Example 2A above, the following compounds of

Formula I were prepared:

8-methoxy-2-(4-pyridyl) -5, 6-dihydrobenzo[h]lquinazoline

15 hydrochloride, m.p. 243.6-244.1.

C. Preparation of I varving R1, R2, R3, R4, RS, and R®

Similarly, optionally replacing 4-methoxyphenylamidine
20 hydrochloride with other compounds of formula (7}, and
optionally replacing 6-methoxy-2-methoxymethylene-l-tetralone

with other compounds of formula {4) and following the
procedures of Example 2A above, other compounds of Formula I

are prepared.
25
EXAMPLE 3

A2 ive P . £ ac 1 of F ]

30 A. DPreparation of I where R, R2, R4, RS are Hvdrogen. R3 is
Methoxy, R6 _is 3.4.5-trimethoxvphenyl, X is CH>, and Y is

NR?_in which R7. is Methyl

To a solution of N-methyl-3,4,5-trimethoxyaniline (255
35 mg) in tetrahydrofuran (25 ml) at 0°C under nitrogen was added

A



20 PREPARATION 5 Preparation of a Conpound of Formula (5) 25 A
_Preoaration of (5) where Rlerr], Rlerr] Rlerr] are Hydrogen _Rlerr] is
ettoxy—anmd— X 1S CHZ To a sol ution of

5- met hoxy- 2- met hoxynet hyl ene-1-tetralone (9.78 g) in tetrahydrofuran (200
m ) was added 2-nethyl-2- 30 thiopseudourea sulfate (8.34 gzg fol | owed by
pot assi um cafylpesgdsse (9. 7 9), and the m xture was refl uxed f"r??ﬂ?ﬂ“”

Sol vent was then renmpoved-under reduced pygssure, the residue stirred with
di ethyl ether, and filtered. Concentrati©on of the filtrate gave a brown
solid, which upon_crystallization 35 from ethanol gave

7- met hoxy- 2°rPukytt hi ooams (8 RY b, -5 in h /-18880the mixture

PCT/ EP96/ 04623 rra8- forli 1R arihubes ( 8.% GhiaSmaxtifditway @dBe0h i sh1 A iRl |

portion (1. g 1S . | issal yed.dn. hot et ol.(50.d) in the
presence of %ﬁgo 8%;% gzsgﬁg%'ggsawcg&% ?é%egl,' %?F(f?{ﬁ&?g?gﬂﬁ‘é"éﬁfd’éd’%ﬁo t he
hot filtratd3dAt,g) tie teArabydrobamame Scmdhdyandddie s§irvigg oitGryede a
white cryst dolri aefepthdk M incRuves 4t |d°e! edo Pf dwed Bydbb LRI FAGUUM
m p. 106.1-106. 8C. c?l B. Pre ar‘{a?aon of gg‘é%/%( I N g’R’f[err ,Rg[err]_,R[err]
and Rlerr] SCHfPariT5 Y8 HRFnHTBVHA HOLFE o frt %ﬁ&gﬁ ende tetral one
with ot her &espéuedstigfredomwibhadiephyinether| ofiltrered, and solvent

removed from the filtrate. The residue was dissolved in

methylene chloride, washed with 1M sodium hydroxide, dried

10 over magnesium sulfate, and solvent removed under reduced

pressure. The residue was converted into the hydrochloride
salt in ethanol/hydrochloric acid mixture, the precipitate
filtered off and recrystallized from a mixture of
ethanol/cyclohexane/diethyl ether (1:5:15), to give 8-methoxy-
15 2-{N-methyl-3,4,5-trimethoxyanilino)-5,6-
dihydrobenzo[h]lquinazoline, m.p. 199-201°C.

EXAMPLE 4

20 This example illustrates the preparation of a
representative pharmaceutical formulation for oral
administration containing an active compound of Formula I,
e.g. 7-methoxy-2-(3,4,5-trimethoxyanilino)-5, 6-
dihydrobenzo[h]lquinazoline.

25
Ingredients Quantity per
' tablet, mgs.
Active Compound 200
Lactose, spray-dried 148
30 Magnesium stearate 2

The above ingredients are mixed and introduced into a
hard-shell gelatin capsule.



t he procedures of Preparation 5A above, the follow ng conpound 15 of
~formula (5) was prepared: 8-nethoxy-2-nethylthio-5,6-di hydrobenzo

h] qui nazol i ne; C. Preparation of (5) varying Rlerr] Rerr] R err]and
Rlerr] 20 Simlarly, replacing 5-nethoxy-2-nmethoxynethyl ene-1- tetral one
wi th ot her conpounds of forrmula (4) and follow ng the proc GBIO”
Preparation WRHEAME ot her exenpl ary conmpounds of fornula ( are
prepared, for exanple: 25 2-nmethylthio-t+34etral one;

8-chl oro-2-nethyl thio-1-tetral one; and 9-net hoxy-2-methylthio-|-tetral one.

WD 97/ 12880 Other compounds of Formula I, such as thd&e ?E@%ﬁ‘:géo:?g -29 -
A, reparation

PREPARATI ON 6 Preparatip a nmpound of FEor nul 5a

of (5a) wherF W f?{[‘ﬁ'&} %@F\pﬁgﬁrg'ﬁwﬁad’ggﬁ. u?&%ré"j "]rlge RECA¥RY. and X is
CH err] To aewpowndoinofths-prephacryidn nef tHe bral by Gadminidtrabiezo-

[ h] qui nazol i fig,380i 8RS 4 vHRlhekang1&hl oride (25 nl) cooled 10 to -50C

was added_m chl oroperbenzoic acid (400 ng). The mxture was stirred at
-50[err]Cfor 30 mnutes, then at -30[err]C for 30 minutes, and extracted
wi t h agueous 1M sodi um hydroxi de sol uEBXAMBLEN® organic |ayer was dried over
magnesi um sul f at e,
This example illustrates the preparation of another
representative pharmaceutical formulation for oral
10 administration containing an active compound of Formula I,
e.g., 7-methoxy-2-(3,4,5-trimethoxyanilino)-5, 6~
dihydrobenzol[hlquinazoline.

Ingredients Quantity per
15 ' tablet, mgs.
Active Compound 400
Cornstarch 50
Lactose 145
20 Magnesium stearate 5

The above ingredients are mixed intimately and pressed
into single scored tablets.

25 Other compounds of Formula I, such as those prepared in
accordance with Examples 1-3, can be used as the active’
compound in the preparation of the orally administrable
formulations of this example.

30 EXAMPLE 6

This example illustrates the preparation of a
representative pharmaceutical formulation containing an active
compound of Formula I, e.g.,7-methoxy-2-(3,4,5-trimethoxy-



and sol vent renoved under reduced pressure to give 8-nethoxy- 15

2- met hyl sul f oxi de-5, 6-di hydrobenzo[ h] - qui nazoline, EXAMPLE 1 Preparation of
a Congound of Formula | 20 A Preparation of | where Rerr]Rerr]Rerr]
are Hydrogen. Rerr] is Methoxy, Rerr] is 3.4.5-trinethoxvphenyl, X is
CHerr]. and Y is NH 25 To a solution of 3,4,5-trinmethoxyaniline,
(0.401 g) i n weobradssalr of uran at room t enperature under nitr PGFEPHMHEI0Ided
sodi um hydri de (60% oil dispersion, 0.163g) in portions over 2-3 m nutes.
The m xture was stirred for 15 m nutes, and then

7- met hoxy- 2- 105 | #9{ h]l guisnazol i ne 30 (0.258 g) was
added, and tﬁgi%%l)l( )Eréée\slvgghgé%? uxg%%gg%gﬁ!]’%%ﬁsn.e‘me reaction m xture was
poured into 300 mMl of water, and the resulting yellow precipitate filtered

of f, washed wi thapegtanesusiishsdbheys HEGIng| & i
7- met hoxy- 2- - . rimethoxyanilino)- ,6-dihydr% enzo[ﬁ?&ﬁ?ﬁ%%oline

3.4, 5
(0.3042 g). %8"‘p°s’\}@°§‘7/ 12880
PCT/ EP96/ 64099 -30- Preparation of Hydrochloride Salt This product (0.271

g) was slurrtgggédiéﬂag ethanol (15 mM) and . m of 3Mhydrochloric acid in
et hanol was gdded. - /n Orange SolTutron resarted, fromwi ciT oranmge-crystal s
ctive C 1.0

ompoun g
Fumaric acid 0.5 ¢
Sodium chloride 2.0 g
10 Methyl paraben 0.1 g
Granulated sugar 25.5 g
Sorbitol (70% solution) 12.85 ¢
Veegum K (Vanderbilt Co.) 1.0 g
Flavoring 0.035 ml1
15 Colorings 0.5 mg
Distilled water dg.s. to 100 ml

Other compounds of Formula I, such as those prepared in
accordance with Examples 1-3, can be used as the active
20 compound in the preparation of the orally administrable
formulations of this example.

EXAMPLE 7
This example illustrates the preparation of a
25 representative pharmaceutical formulation for oral
administration containing an active compound of Formula I,
e.g. 7-methoxy-2-(3,4,5-trimethoxyanilino)-5,6-
dihydrobenzo [h]quinazoline.

30 An injectable preparation buffered to a pH of 4 is
prepared having the following composition:



5 rapidly formed. The mixture was cooled to O[err]C, filtered, and the
solid washed with ether, to give 7-nmethoxy-2-(3,4,5-

tri met hoxyani |l i no) -5, 6-di hydr obenzo[ h] qui nazol i ne hydrochl ori de (0.265 g)
as an orange solid, mp. 228-229.5err]C 10 B. Preparation of | varying
Rlerr], _Rerr]. Rerr]. Rerr], Rerr]. and Rerr] Simlarly i Ng
3,4,5-trinmet ho¥Q%M288ne with 3,4,5- triethoxyaniline or Pc{'ﬁ:m%ﬂ

4- et hoxy- 3, 5-di met hoxyani | i ne and fol | owrA8-t he procedures of Exanple |A
above, the follow ng 15 conpounds of Formula | were prepared:

7- met hoxy- 2- ( ndrdiitdntet hoxyani | i no) - 5, 6-di hydr obenzo- [ h] qui nazoline, mp
178. 3-178. 7, net hox -2P§§ 4, 5- trlethoxyan|I|n05 5, 6- d|qugobenzo- 20
(hIqU|nazoI|nﬁc Yﬁ m p. 233.7-234.6; < 9

7- met hoxy- 2- ( Sediwh Peteltary- Buéfém&pelmitﬁ-bnoiosq 80)di hydro- 2.0 ml

benzol h] qui na
7- met hoxy- 2- (g@g Qﬂﬁethqx -4 ethoxyanlllno) 5, 6- dlhydro? +S. to pH 4
benZO[ h] qUISn Hare ) AL .S. to 20j_ml
8- met hoxy- 2- ( 4- nethoxyanlllno) 5 6- dlhydrobenzo(h] qui nazol i ne
hydrochl oride, mp. 212.8-213.7C
8- met hoxy- 2- ( 3, 4,@:hex mompguyda|¢trﬁgrmsle 8i hsurly wen £osphPIRRareSDlime
hydrochl ori degelfaarces wdthCexamples 1-3, can be used as the active
ﬁygfgggrgr ?dgéomm }gxogég'p'r'eé‘é’éam% dihydrobenze 30 ebihgrinazgl e
8- met hoxy-12- ( 8hils netdmpienedi oxyani | i no) - 5, 6- di hydr obenzo- [ h] qui nazol i ne
hydrochl ori de, mp. 237-238C,
8- met hoxy- 2- (3, 4-di net hoxyani lir.o0)-5, 6.4l benzo- [ h]qui'nazoline
hydrochl ori de, mp. 215-217C, 35
8- net hoxy- 2- (2, 4- di met hoxyani | i no) -5, 6-di hydr obenzo-

This example illustrates the preparation of a

G a

15 representative pharmaceutical formulation for topical
application containing an active compound of Formula I, e.g.,
7-methoxy-2-(3,4,5-trimethoxyanilino) -5, 6-dihydrobenzo[h] -

quinazoline.

20 Ingredients __grams
Active compound 0.2-10
Span 60 2
Tween 60 2
Mineral oil 5

25 Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water g.s. to 100

30

All of the above ingredients, except water, are combined

and heated to 60°C with stirring.

A sufficient quantity of

water at 60°C is then added with vigorous stirring to emulsify

the ingredients, and water then added q.s.

100 g.



WD 97/ 12880 PCT/ EP96/ 04099 -31 -

[.h] qui nazol i ne hydrochloride, mp. 230-231C, and

8—etiroxy=2=f N34 5-TTT et noxypnenyl - N- net hyl am no) -

5, 6- di hydr obenzo[ h] qui nazol i ne hydrochloride, mp. 199-210[err]C. 5 C
Preparation of | varving Rlerr] Rerr]. Rerr],Rerr]. Rerr] Rerr] X and
Y Simlarly, qpbbpisssd Y replacing 3,4, 5-trinethoxyaniline w POT/BP6E4099
conmpounds of fornula (6), and optionally'jjyy aci ng

7- met hoxy- 2- met hyl t hi 0- 5, 6- di hydr obenzot hi'qui nazoline with |0 ot her
conpounds of formula (5), and follow ng the procedures of Exanple | A above,
the foll owi ng conpounds of Forrmula | were prepared:

8- met hoxy- | OH 9- ¥gher (Cdmpobnds i s Fomaai 1| nQjch? a4- thdséliprappedanhhr ene

hydr ochl ori de,._m 225. 522 ; .

7- met hoxy- 2- [F _cﬁg?%n%e_ Ivat%ng%%%%]ﬁ'é%’ngﬁgf%-uiﬁ%? rS %naz%ilh‘jegui nazol i ne
hydr ochl ori de Comppung 5 the prepasghpdurEct fbererigad: iformplapiong iafn of a
Conpound ofs Fentiyl éxdmpre.Preparation of | where Rierr] Rierr] Rerr] Rerr]
are Hydrogen, Rerr] is Methoxy R err] is 4-nmethoxvimhenyl. X is CHerr].
and nis 0 25 To a solution of 4-nethoxyphenyl am di ne hydrochl oride ((201
nmg) in ethanol (4 m) was added sodi um | (79 ng), followed by a

sol ution of 6-nethoxy-2-methoxynet hyl ene- 1-

This example illustrates the preparation of a
10 representative pharmaceutical formulation containing an active
compound of Formula I, e.g., 7-methoxy-2-(3,4,5-trimethoxy-
anilino)-5,6-dihydrobenzo{h}jquinazoline.

A suppository totalling 2.5 grams is prepared having the
15 following composition:

Ingredients
Active Compound 500 mg
Witepsol H-15* balance

20

(*triglycerides of saturated vegetable fatty acid; a product of Riches-

Nelson, Inc., New York, N.Y.)

Other compounds of Formula I, such as those prepared in
25 accordance with Examples 1-3, can be used as the active
compound in the preparation of the suppository formulations of
this example.

30

The following describes an in vitro binding assay utilizing
cloned 5-HTz¢c receptors radiolabelled with (3H]mesulergine.
35



tetralone (200 ng) in ethanol (2 nml). The mixture was 30 refluxed for 2.5
hours, then stirred at roomtenperature overnight. The m xture was then
poured into diethyl ether, extracted with water, dried over nagnesium

sul fate, and solvent renpved. The residue was dissolved in

et hanol / hydrochl oric acid, fromwhich crystals were obtained |1
portion of et N I%iFEs0 added, and the crystals filtered 59?@%@8@

PCT/ EP96/ 04099 -32 - off and dri ed under -A8cuum vyi el di ng 8 met hoxy- 2- (4-
met hoxyphenyl ) -5, 6- di hydr obenzo[ h] qui nazol i ne hydrochl ori de (0.265 g), mp.

]é[98 2?% er r% C g House Fitms Fltfh.BBoEIaéttsV %Ecllsr'agsﬂi&rd’]]odadesl’-kﬂ@rﬂdceptor
err]Rerr] an il ar i ona re

4- et hoxyphenyF ﬁf%ﬁ*ﬂQQiﬁﬁggéﬁI%¥} hM8?¥£&34;§g§ &nﬂgdemeﬁ9ﬁM¥9%(7)
and optionall ?eﬁébl%&lﬁﬂgﬁe@%ﬁﬁ@x%oz%mﬁoﬁ%%tm 5%1024€0a orthel gedlsh
ot her Comounﬁﬁrgfhwégtleﬁ §}Ln&”§| M'E!DQW Fﬂvéér 5 rﬂfa‘%%egklgféré’& Eam e 2A

above, the follow n oun For mul a
8- et hoxy- 2- (4¢§§?+‘H§r4“)a%leﬁlﬂ¥“h§ﬁ?%éﬁ‘?o6ﬁ}‘ﬁﬁ’ ﬁ&ﬁﬂ |(|$¢9°1€) hy dFRR 199 de,
m p. 243.6- 24ﬂe113€ waésr Piompaeali zed ing uaPulﬁgrorR[Plalor ?:h.R[:eptér R=3ttling
o et Lf&%LLnériﬁq S 5] nphibeR ptes A blieRRl ML %%R DT il
(7), and opti 8n@Ml yancbmf@chﬁgose%%&as Eeﬁ’é¥hﬁﬁgﬁ¢e 8n509 mmnmea
Sorvall/Dupont RCSC centrifuge with an SS34 rotor
10 {(30,000-48,000 g, 15 minutes). The pellet was homogenized
(setting 5, 5 sec) in homogenization buffer and the homogenate
was centrifuged (30,000-48,000 g, 15 minutes). The pellet was
homogenized (setting 5, 5 sec) in resuspension buffer
(Tris, 50 mM; EDTA 0.5 mM) and the homogenate was centrifuged
15 (30,000-48,000 g, 15 minutes). The pellet was homogenized
{setting 5, 5 sec) in a small volume of resuspension buffer to
give approximately 1x107 cells/mL. The membranes were

separated into 1 mL aliquots and stored at -70°C.

20 The membranes were thawed at room temperature and diluted
with assay buffer (NaCl, 118 mM; KCl, 4.5 mM; KHPOz, 1.2 mM;
CaCly-2H20, 2.5 mM; MgCl,;, 1 mM; D-glucose, 10 mM;

Tris, 25 mM). An optimal dilution ratio was predetermined for
each batch of membranes to ensure that less than 10% of 5x10-

25 10M [3H]mesulergine binds, specific binding is at least
10 times greater than a machine background of 23 dpm and the
best ratio of specific binding to total binding is achieved.
The membranes were homogenized (setting 5, 5 sec) and then the
homogenated was added to assay tubes containing mesulergine

30 (5x10-10M), test compound (1x10-10-1x10-4M) and assay buffer
(g-s. to 500 puL). The assay mixture was incubated at 32°C for
60 minutes and then filtered over 0.1% polyethyleneimine
pretreated glass fiber filtermats using a Brandel cell
harvester. The assay tubes were rinsed with cold 0.1 M sodium

35 chloride (3x 3 sec) and dried by drawing air over the filter



wi th other conpounds of fornmula (4) and follow ng the procedures of Exanple
2A above, other conpounds of Fornmula | are prepared. 25 EXAMPLE 3
Aternatrve Preparation of a Conpound of Fornmula | 30 A Preparation of |
where Rerr]Rerr]Rerr] R err] are Hydrogen. R err] is Methoxy. Rerr] is
3.4.5-trimethoxyphenyl. X is CHerr] and Yis NRerr] in which Rerr] is
Met hyl To a swbwwizese of N-nethyl -3, 4,5-trinet hoxyaniline (2B6TRBagd99i n
tetrahydrofuran (25 nm) at O[err] C under.s30i.t rogen was added WO 97/ 12880
PCT/ EP96/ 04099 - 33 - n-butyl lithium(0.517 m of 2.5Min hexane), and the

t t nu To_.t.hi ure sol ution of
r8n)r(re'ltJLgX)S/ Izr:rggh ﬁs% oor%sde gggl%a%tygr"ggeﬁﬁ T*‘ﬁecﬁaﬁf‘nggslgﬁﬁt?%ﬁ?%) in
tetrahydrofuﬁeﬁetglmRQ-hwaﬁdqph@ spintiligtiont¢ourddng. fim a Simitlasr 15
m nutes at Olrashién, f@&daqwdnayng &fad méaagré@rw&m%'&ﬁyse‘ﬂg*@t was renoved
under reduceq S sidue stirred wt leth her f||tered
and sol vent é%@ %H r’tf’m FFI9a0s. FRRE ‘F%"é‘?‘ﬁﬁ’g
nmet hyl ene 5chltest:elé tlvmsiwstewtraltium wddum:lngcﬁ&%mhh;.bditieml dﬂ)hi\rﬁ&ng _
magnesi um sug&éw) Y RRl¥Rbhed ﬁ@dleaﬁgewee%%%@ }%g?oc e. The residue

was converte tpo the hydrochloride™salt 1 n ethanol/ loric acid

m xture, the® 1Pt e

Proceeding as in Example 11, compounds of the invention
10 were found to have affinity for the 5-HTyc receptor.

EXAMPLE 12

Cloned Rat 5-HT;c Receptor Functional Assav

15
The following describes an in vitro functional assay
utilizing S5-HT induced, 5-HT;¢c mediated increases in NIH3T3
cellular metabolic activity.
20 Mouse NIH3T3 fibroblasts expressing cloned 5-HTyc receptor

were maintained in high glucose Dulbecco's Minimal Essential
Medium (DMEM) further comprising glutamine, sodium pyruvate
and 10% Fetal Bovine. The cells were harvested using 2 mM
EDTA in phosphate buffered saline and transferred to 6.5 mm

25 transwell capsule plates (3 micron pore size) to give
approximately 1x105 cells/capsule. The cells were allowed to
adhere overnight and then transwell spacers and inserts were
added to each transwell capsule. The capsules were placed
into sensor chambers and the sensor chambers were loaded onto

30 a microphysiometer. The 5-HT2c receptor antagonist properties
of test compounds were appraised by determining their affect
on 5-HT induced increases in cellular metabolic activity,
expressed as percent increase in acidification rate.

- Microphysiometer Running Medium (high glucose, sodium

35 bicarbonate free DMEM) was pumped through the transwell



filtered off and recrystallized froma nixture of

et hanol / cycl ohexane/ di ethyl ether (1:5:15), to give 8-nethoxy- 15

2- (N-et hyl - 3, 4, 5-trimethoxyanil i no)-5, 6- di hydrobenzo[ h] qui nazol i ne, m p.
199- 201C. EXAMPLE 4 20 This exanple illustrates the preparation of a
representative pharmaceutical fornulation for oral adm nistratj :
cogtalnlng an ¥ ?VV@m%onpound of Fornmula I, e.qg. %Eh%&“mﬂwg

7- met hoxy- 2-(3, 4, 5-trimet hoxyanili no)-5, GAOdlhydrobenzo[h|qU|nazoI|ne 25
I ngredi ents Quantity per tablet, ngs.
Active Conpoundpules for 1.5 mlnutes, 30 secondszﬁi)dhﬂahDSeHTSﬁﬁénbfﬂgéﬂ%

148 30 Magnesi e above

i ngredi ents argn%ﬁ%(g‘géﬂkﬁ' | EPHb R by & 457K aeﬂ?ﬁwuﬁe'f‘ﬁg e SRR

WO 97/ 12880 Period. In this manner, cells were exposqdc:pEBgsronggg 34-
Ct her conpounfisneéurative bonﬁé!@tlft‘aﬁlﬁohhQSQhD&&P%!r%i-éa@:.ﬁ&Cﬂ'idance with

Exanpl es 143, e co ound Ln he _preparati on of the
<§ﬁ@ xf& q:%.%% | ons O:;:ﬂa;ﬁh r1 efgecg was

orally adnlnls ra ornu
observed

Concentration-effect curves were constructed for 5-HT with
and without the test compound present. Data was analyzed by
10 iterative curve fitting technigues and the concentration ratio
(CR) of 5-HT necessary to produce equiactive responses in the
absence and presence of the test compound was determined.
Relying on the concentration ratio, the molar concentration of
the test compound, and the relationship:

15
PKp = - log Jltest compound]
CR - 1

the negative log of the dissociation constant (pKb) for each
20 test compound was determined.

The compounds of the present invention are found to be
antagonists at the 5-HTy¢ receptor when tested by this method.

25 EXAMPLE 13
ANXTOLYTIC BEHAVIOR ASSAY
The following describes an in vivo method for determining
30 anxiolytic activity by measuring the extent the drug affects

the natural anxiety of mice when exposed to a novel, brightly
lighted environment.

Naive male CSBI/6J mice, 18-20 g, are kept in groups of 10
35 mice in quarters controlled for sound, temperature and



Thi s exanple illustrates the preparation of another representative
pharmaceutical fornmulation for oral 10 adm nistration containing an active

conmpound-or_Fornula I, €.9., /-nmethoxy-2-(3,4,5-trinmethoxyanilino)-5,6-
di-hydr obenzo[ h] qui nazol i ne. | ngredients .

Quantity per 15 tabl et, nys.
Acti ve Conpowwgle7/12880 400 Cor nst ar c RCT/EP96/04099

50 Lactose -41- 145 20 Magnesi um stearate

5 The above ingredients are mxed intinmately and pressedhinto singledspored
in
hccor dance PR £6oT 48 Wacr SR tvalanS B, Piat BT Bne” Ricene
prepar ati on @afetkeptoranl Byladeeunt ddghbl anfotnliatr daskofydls,s withmpl e. 30
EXAVPLE 6 Thisgieeeirg @t bk 06t4 af.eaninecer 8036 ajd 9im0f &7 %g{;ﬁ.&‘i%ﬁ%gve
pharmaceutical forrnulati on,containing an actjve con29und of "Formulal,
e.g., 7- net hoX53+ (a?}egsgr? oﬁ%—te amgﬁif Prg8at
PCT/ EP96/ 84099 -35 - anilino)-5, 6-di hydrobenzo[ h] qui nazol i ne. An oral
suspensi on is preRATREREaYEAhddieatal! Y Wetecting changes in
exploration is obtained from Omni-Tech Electronics Columbus
Ohio and is similar to that of Crawley and Goodwin (1980), as
described in Kilfoil et al., cited previously. Briefly, the
10 chamber consists of a plexiglass box (44 x 21 x 21 cm),
divided into two chambers by a black plexiglass partition.
The partition dividing the two chambers contains a 13 x 5 cm
opening through which the mouse can easily pass. The dark
chamber has clear sides and a white floor. A fluorescent tube
15 1light (40 watt) placed above the chambers provides the only
illumination. The Digiscan Animal Activity Monitor System
RXYZCM16 (Omni-Tech Electronics) records the exploratory
activity of the mice within the test chambers.

20 Prior to commencement of the study the mice are given 60
min to acclimatize to the laboratory envirbnment. After a
mouse receives an intraperitoneal (i.p.) injection of either
test compound or vehicle it is returned to its home cage for a
15 min post-treatment period. The mouse is then placed in the

25 center of the light chamber and monitored for 10 minutes.

Anxiolysis is seen as a general increase in exploratory
activity in the lighted area. An increase in exploratory
activity is reflected by increased latency (the time for the
mouse to move to the dark chamber when first placed in the

30 center of the lighted area), increase in shuttle activity,
increased or unaltered locomotor activity (number of grid
lines crossed) and decreased time spent in the dark
compartment.

35 The compounds of the present invention show amelioration



conbosition. 5 I ngredi ents Active Conpound

1.0 g Fumaric acid 0.5 g Sodi um
chl or’i de 2.0 g 10 Methyl paraben
0.1 g Ganul ated sugar 1o 85 y KZ?VS ; ngF{bE;o;
9 I on : eegum ander bi )
(1.78 & SS' Elt a\?o}‘f‘hﬁ"“" ° ° 0. 03BCHEP9644099
Col ori ngs -42 - 0.5 ng Distilled water
g.S. to 100 m O her conmpounds of Formula I, such as those prepared in

accordance width ankaeoRiesc Ibéhavidt WReh'Sesb@n HHCLALE iNdefy.compound in the
preparation of the orally adm nistrable fornulations of this exanple.

EXAMPLE 7 This exanple illustrates the preparation of a 25 representative
pharmaceutical fornulation for oral adREAMRLE ddi on containing an active
compound of Formula I, e.g. 7-methoxy-2-(3,4,5-trinmethoxyanilino)-5,6-
dihydrobeq;o[h] gui nazoline. 30 |1H%%&able reparation buffered
to a pH of"4 is prepared having Y buﬁﬁ§§¥£|on:

The following describes an in vivo procedure for
determining amelioration of the symptoms caused by withdrawal
from addictive substances by measuring the extent the drug

10 affects the anxiety that occurs in mice after chronically
treating with an addictive substance and then abruptly ceasing
the treatments.

Naive male BKW mice (25-30 g) are caged in groups of ten
15 in quarters controlled for sound, temperature and humidity.
Food and water are available ad libitum. The mice are kept on
a 12 hour light cycle and 12 hour dark cycle, with lights on
at 6:00 a.m. and off at 6:00 p.m. All experiments begin at
least 7 days after arrival on site.
20
Levels of anxiety are determined by the two-compartment
exploratory model of Crawley and Goodwin (see Example 14).
Anxiolysis is seen as a general increase in exploratory
activity in the lighted area. An increase in exploratory
25 activity is reflected by increased latency (the time for the
mouse to move to the dark chamber when first placed in the
center of the lighted area), increased or unaltered locomotor
activity (number of grid lines crossed), increased number of
rears and decreased time spent in the dark compartment.
30
Increased exploratory activity in the lighted area is
induced by treating the mice for 14 days with ethanol (8.0 %
w/v in drinking water), nicotine (0.1 mg/kg, i.p., twice
daily) or cocaine (1.0 mg/kg, i.p., twice daily). Anxiolysis
35 is assessed 1, 3, 7 and 14 days after commencement of the drug



WO 97/ 12880 PCT/ EP6/ 04099 - 36-

Ingredients Active Conpound 0—2—g- Sodi um
Acetate Buffer Solution (0.4 M 2.0 Ml HCL (1IN

g.s. to pH4 5 Water (distilled, sterile) g.s. to20m
Q her conpounds of Formula I, such as those prepared in accordance with

Exanpl es 1-3weemzke used as "the active conpound in the prePEFEPI68M098{ t he
injectable formulations of 10 this exanmpd®. EXAMPLE This exanple
illustrates the preparation of a 15 representative pharmaceuti cal

f I f '
ng %I Zt : o & if toplrrgﬁﬁox E Qg ?F%q{r% oxya%%]?l n(% \é%pgggagggfobenzo[ h] -

qui nazol i ne. acgg.vuturgp.gdq:l@qn g ted area is determined 8, 24 and

QC%'VG ngPQHQQeafter. Vehicle or test compounds &re¢-akhifiiste£8d durlng
ween ) . . ¢ 2s al
5 25 Petr ol %Reu Ixﬁ:.thdrawal phase by intraperitoneal n?j éﬂltg.%be R{EL%%?S

a
0..15 Propyl zce alepresented as inhibition of the decreaSQ)u@5aBHAp%5ggg|aied

hydroxy ani SOk -ior after the ethafoP]l MHa#8he or nicotine treatment is

. S. 1
g-s. to 100 égésed

The compounds' of the present invention show amelioration
10 of the symptoms caused by withdrawal from addictive substances
when tested by this method.

While the present invention has been described with

reference to the specific embodiments thereof, it should be

15 understood by those skilled in the art that various changes
may be made and equivalents may be substituted without
departing from the true spirit and scope of the invention. In
addition, many modifications may be made to adapt a particular
situation, material, composition of matter, process, process

20 step or steps, to the objective, spirit and scope of the
present invention. All such modifications are intended to be
within the scope of the claims appended hereto.



Al of the above ingredients, except WATHIS anan ﬂﬂ
60[err]Cwith stirring. A suffl cient guanti ﬁ%gﬁgﬁﬁ d mﬁ" I“ﬂ Im IIIl
added with vigorous stirring to emul si! 4, and wdt et then® *
added gq.s. 100 g WD 97/ 12880

PCT/ EP96/ 0409 Ot her conpounds of Formula I, such as those prepared

I n accordance%?ﬁlzﬁ%’arrpl es 1-3, can be used as the active c%@ﬁﬁ%‘“&?’f t he
preparation of the topical fornulations o445 this exanpl e. EXAMPLE 10 This
exanple illustrates the preparation of a 10 representative pharnmaceuti cal
formul ati on containing an active conpourgligimsFornula 1, e.g.,

7-met hoxy- 2- (3, 4, 5-trinmet hoxy- anilino)-5,6-dihydrobenzo[ h] qui nazoline. A
suppository totalling 2.5 grans is prepared having the 15 follow ng

conposi tion: Lagriedianpoyndcef vehecfivgouha: 500
ng Wtepsol H 15*% bal ance 20 (*triglycerides
of saturated vegetable fatty acid; a product ofgsRiches- Nelson, Inc., New
York, N.Y.) Qher compounds of Fornula I, ATh as those prepared in 25
accordance wth Exanples 1-3, can be used gh\the active

R! N% IN
I
R3 X
5 R

wherein:
Rl, R?, R3, R4, and RS are independently hydrogen, lower alkyl,
lower alkoxy, halogen, or trifluoromethyl;
10 X is oxygen, sulfur, NR?, or CHj;
Y is oxygen, sulfur, NR7, or (CH2)n:
in which n is 0, 1, or 2; and
R? is hydrogen or lower alkyl; and
Ré is lower alkyl or optionally substituted aryl;
15 and the pharmaceutically acceptable acid addition salts
thereof.

2. A compound of Claim 1, wherein X is CH;, or a pharmaceuti-
cally acceptable salt thereof.

20
3. A compound of Claim 2, wherein R® is hydrogen and RS is
optionally substituted aryl, or a pharmaceutically acceptable
salt thereof.

25 4. A compound of Claim 3, wherein Y is NR7, in which R7 is
hydrogen, or a pharmaceutically acceptable salt thereof.

5. A compound of Claim 4, wherein R!, R2, R3, and R% are
independently hydrogen or lower alkoxy, or a pharmaceutically

—
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conmpound in the preparation of the suppository formulations

_exgprrpl e. EXAI\/PLEpllp30 Cl oned _Rat _5- R‘FI)'gC R(a(‘pxrnr Ri ndi ng Amummlm“““mm“‘
fortow ng describes an In vitro bindin ql onéd 5

receptors radiol abelled with (3H mesul e GileSHET HAS BEEN 7/ 12880

PCT/ EP96/ 04099 -38- Mouse NI H3T3 fibro IastsPéRbA@%&l ng ¢l oned 5-HT2c -
recept or wer ewosrn28a ned i n Dul becco' § MOOTTTed Eagl € nedi urRGHEPA6MA498S Fet al
Calf Serum and 250 [err]g/nmL (418 in 95/ .%%.02/ C err]. The cells were
harvested using 2 nmM EDTA in phosphate buffered saline 5 (cal ci um nagnesi um
free) and centrif cell pellet was honpgeni zed using a

Pol ytron p10% SFEP%%ﬁig(ﬁéggt?%?ﬁf 5 sec) in honogenization buffer (Tris,

50 mM Na2EDTA, 5 mM and the honogenate was centrifuged at 19,500 rpm

usi 2% a SO{V%' | /2DeRpp buﬁ@5&f| | quatr:]wnl 6l Ofhatdih enlt tSﬁB4 drdt @ dfe (BRIRYYEG8, 000
g,’ m nut es e et onmpgeni zed (se n

honogeni zat i B%dbg? ’e‘Tp SNEEt B ??S’m)é’ ndt B 3\5@ %ee"}ﬁlfgﬂ'gge iﬁ%’&& #81500 g,
15. m nut e$) . theeept! | et was honpgeni zed (setting 5, 5 sec) in resuspension

buffer (Tris, 50 MV EDTA 0.5 KM and the honpbgenate was centrifuged 15

(30, 000- 48, 090 ’ cc]>'n5lpomunn ztlaa-'l.-nrl] eG %He%teln R6 hfsrr% ee?IIY-ZLeOPtlonally

mono, di, or trisubstituted by lower alkoxy, or a

pharmaceutically acceptable salt thereof.

10
8. A compound of Claim 7 selected from the following group
consisting of

7-methoxy-2-(3,4,5-trimethoxyanilino) -5, 6~dihydrobenzo [h] -
15 guinazoline,
7-methoxy-2-(3,4,5-triethoxyanilino) -5, 6-dihydrobenzo(h] -
quinazoline and
7-methoxy-2-(3,5-dimethoxy-4~-ethoxyanilino) -5, 6~
dihydrobenzo[h]lquinazoline, or a pharmaceutically acceptable
20 salt thereof.

9. A compound of Claim 6, wherein R® is indole optionally
mono, di, or trisubstituted by lower alkyl, or a pharmaceuti-
cally acceptable salt thereof.

25
10. The compound of Claim 9, wherein RS is l-methyl-1H-indol-5-
vl, namely 7-methoxy-2-[{1l-methyl-1H-indol-5-yl)amino]-5,6-
dihydrobenzo[h]lquinazoline, or a pharmaceutically acceptable
salt thereof.

30
11. A medicament comprising a therapeutically effective amount
of a compound of Claim 1, or a pharmaceutically acceptable
salt thereof, in admixture with one or more pharmaceutically
acceptable non-toxic carriers for the treatment of diseases.

35
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(setting 5, 5 sec) in a small vol une dof I8 34D BEBN fer”“tlljg"ﬂ“ﬂll”llll"l“l
approxi matel y 1x107 cells/ni. The mentjranesREBkACHEpar affed |IkNEE il AUl (K181 1K
aliquots and stored at -70[err]C. 20 The nmenbranes” were thawed at room
tenperature and diluted with assay buffer (NaC, 118 mM KC1, 4.5 mM

KH err] PJ err] 1.4 CaCl[err]-2Herr], 2.5 nM I\/gCl[err],l,(.:’]r N

D- gl ucose, 10 W”? , 25 M. An optimal dilution ratio was predeterm ned
for each batch of menbranes to ensure that%dess than 10% of 5x10- 25 | OM

[ 3H] mesul ergi ne binds, specific binding is at |east 10 tines greater than a
machi ne backgn@und méddXSambmt andordingast claimolbffmpahief credtmshneft 0

total bindingdiseachi wssba bhe tABFAb NG YRS cHOIBNIL HALEHESCidABLar S
sec) and then the hopogenated was added to assay tubes cantar ni ng

mesul er gi ne 3@0E8YIFEN)SuUchedf SERFARNIFEY RO 1SYSOFERF - PP IR say
buffer (qg.s. Gasbofef pcroddessivecceampulsitiex disorders, ialcohalésmat 32[err] C
for 60 mnuyte fi.l ter o) - AkY et i, t ted

gl ass fi be% fﬁeggrgﬁ% @'usnlhﬁgrgéﬁgf a%fa%?&c%ﬁé?ogﬁg%(Ve%(ler. irrhhe gg‘s’és)%g ubes were
rinsed with c®adapRi¥epM sodi um 35 chloride (3x 3 sec) and dried by draw ng
air over the filter WO 97/ 12880

PCT/ EP96/ 04099 .- 39- _for 10 C i0 1Vi tal o] e fddters
was determ ne§'3by |Pﬁ%‘|’%§133(§% %t g??éﬁwcaouﬁwégﬁgl#aaﬁﬁg IanrJ? %%sc?ﬁme%‘r
total bindi ngimaslatmsiv ethigh proeess sconprdses| x| O 5M in the absence of
test conpoyynd. For each conpound

a) reacting a compound of the formula:

SCH,
R! NJ\N
R? N RS
R3 X
R4
(5)

15 with an anion of a compound of formula R6YH, where R® is lower
alkyl or optionally substituted aryl and Y is oxygen, sulfur,
NR? or {CHz)n, in which n is 0-2 and R’ is hydrogen or lower

alkyl,

20 b) reacting a compound of the formula:

O“S/
R! NJ\N
R? g
R3
R4
(5a)
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5 tested the concentration producing 50% i nhi bition of bi nxlmmﬂmﬂ““ lmﬁﬂlll
determned using iterative curve fitting techniques Procee

Exanpl € 11, conpounds of the inventi o have*affintty"for *
the 5-HT2C receptor. EXAMPLE 12 O onetHIRSHEETHHAS BEENdpt or Functional Assay
15 The foll owi ng describes an in vitfro f uREPLAGE] assqy utilizing 5-HT

i nduced, 5- HTwere7h2ssedi at ed i ncreases T NMA3T3Tettt ar et RATHERIE/04099
activity. 20 Mouse NI H3T3 fi brobl astgy .expressing cloned 5-HT[err]
receptor were nmaintained in high glucose Dul becco’'s M nimal Essential

Medi um ( DVEK) further corrprl sin | ut sodi vat e 0% Fet al
Bovi ne. The &@ithsaRefRiom et 8&3@&% %ﬁfﬁﬁﬁ‘l ph‘g"é‘bﬁ%tpe g(;%ﬁe

sal i ne and t mandkéined dlove,50mm 25 transwell capsul e plates (3 mcron
pore size) to give approximately | x105 cells/capsule. The cells were

al 'owed to adhere overni ght and then transmell spacers and inserts were
added to eacl§)t r af§REFLNG F SFFRound Lk fhe fesmytre pl aced i nto sensor
chanbers and the sensor chanbers were | oaded onto 30 a m crophysi oneter.
The 5-HT[err] receptor antagoni st propnﬂtlgs qbcggst conpounds were

apprai sed by determning their af HT j ndliced i ncreases in cellular
netabolic activity, expressed as e : EaR>in acidification rate.

M crophysi onet er Runni ng Medi um (hi gl p, sodium 35 bicarbonate free
DVEM was punped through the tranfRel

4)

with a compound of formula RSYC(NH)NH (7), where R and Y are
as defined above, and, if desired,

10 '
d) converting a compound of formula I into a pharmaceuti-
cally usable acid addition salt.

14. A compound according to any one of claims 1-10 whenever
15 prepared by a process as claimed in claim 13 or by an
equivalent method.

15. The use of a compouhd in accordance with any one of
claims 1-10 for the treatment of diseases based on therapeutic
20 indications for S5HT2c receptor antagonists, which include
generalized anxienty disorder, panic disorder, obsessive
compulsive disorder, alcoholism, depression, migraine, sleep
disorder, anorexia nervosa and priapism or for the manufacture
of a medicament containing such a compound.
25
16. The invention as hereinbefore described.

17. A method for the treatment of diseases based on
therapeutic indications for S5HT2c receptor antagonists in a

30 patient suffering from said diseases by treating said patient
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X\gpgljiagz?g? 1.5 mnutes, 30 seconds of W|SCS§EEBEJA¥§/\/§?%5gggtwmmml‘Lm““I‘l“‘ll‘

medi umy followed by a 45 m nute washou iod. *In¢thts ™
manner, cells were exposed to 5-HT in a non-cunul ative concentration
fashion, increasing in 5 concentration until maximal or near nmaxinal effect
was observed. (‘ﬁﬂgg}ﬁsf"dti on-effect curves were constructed fo ™h
and without the test conpound present. Dat48was anal yzed by 10 iterative
curve fitting techniques and the concentration ratio (CR) of 5-HT necessary

to produce equ&mﬁ laV fie8ESARETE Tanipr i BEn@ hS Piemateu PLESENE @cleptaBléest
O 2  hitiolCde PO 00! BEe SANFQN LILLA™ rAld 3 L0e ™! &

concentration O - He t 85t conpound, e re |ons . |1 og

[ test corrpounci?hma-ce!l}t!-ﬂ%lhég%ﬁqe?@abbg eArnier evhssecmasaxﬁn qmnguadt 1$ pKb)
for each 20 t gsteseRtPOHNEa Y@ eiicamehbedn akh AntRRROSRES: Oferdth@ oPiessp!

i nvention age fa Laﬁ(a to bee ant agoni sts at the 5-HT2C receptor when tested by
thi s met hod: iseases. EXAMPLE 13 ANXI OLYTI C BEHAVI OR
ASSAY The fol I owi ng describes an in vivo nethod for determ ning 30
anxiolytic activity by measuring the extentx+t he drug affects
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, -
the natural anxiety of m ce when exposed to a novel,' bri ghUIMMHmnﬂmHH“I
envi ronment. Naive male C5BI/6J mice, 18:20 g, are kept I n
mice in quarters controlled for sound, tenperature and WO* 979 1288¢4 S
PCT/ EP96/ 04099 -41- hum dity. Food and wat-d#-are available ad {ibitum The
mce are kept on a 12 hour light and 12 hour dark cycle, with lights on at
6:00 a.m and off at 6:00 p.m Al experi begin at least 7 days after
arrival on site. 5 The automated apparatus for detecting changes in
exploration is obtained from Omi-Tech El ectronics Colunmbus OChio and is
simlar to that af cShawhRY 8Rd:KPOWEM1980), as described in Kilfoil et
al., cited previously. Briefly, the 10 chanber consists of a plexiglass
box (44 x 21 x 21 cn), divided into two chanmbers by a black plexiglass .
partition. The partition dividing the two c dFs contains a 13 x 5 cm
openi ng t hrough which the nouse can easily %ass The dark chanber has cl ear
sides and a white floor. A fluorescent tub Y Iight (40 watt) placed
above the chanbers provi des the only F on. D gi scan Ani nal

R ' tr on| s) records the
exploratory activity of the mce wt the jt est chanbers 20 - Prior to

5 . R¢

wherein:
Rl, R2, R3, R4, and RS are independently hydrogen, C1-Cg-alkyl,
C1-Cg—-alkoxy, halogen, or trifluoromethyl;
10 X is oxygen, sulfur, NR7, or CHz;
Y is NR7;in which
_ R7 is hydrogen or Ci1-Cg-alkyl; and
R6 is C1-Cg-alkyl or optionally substituted aryl which means a
monocyclic or bicyclic aromatic iing, such as phenyl,

15 naphthyl, thiophene, furén, imidazole, pyridine, pyrimidine or
indole, which may substituted with a substituent seiected from
the grcup consisting of Ci1-Cg-alkyl, Ci-Cg-alkoxy, hydroxy,
nitro, trifluoromethyl and halogen;

.and the pharmaceutically acceptable acid addition salts

20 thereof. |

2. A compound of Claim 1, wherein X is CHz, or a pharmaceuti-

cally acceptable'salt thereof.
25 3. A compound of Claim 2, wherein RS is hydrogen and RS is
optlonally substituted aryl, or a pharmaceutically acceptable

salt thereof

4. A compound of Claim 3, wherein R7 is hydrogen, or a

REPLACEMFMT SHEET

e Y

08 NOV 1997 1 R

el




mn to acclimatize to the |aboratory environnment. After a '
i-ntraperitoneal (i.p.) injection of either test conpound oﬂunm‘unﬁnmmlﬂiml
returned to its honme cage for a 15 nmin post-treatnment period* The wouse s S *
then placed in the 25 center of the |ight-.ghanber and nonitored for 10

m nutes. Anxiolysis is seen as a general increase in exploratbry activity

in the lighted, area.. An,increase in | oratory activity is reflected by
i ncr eased Iat8H8§m?FﬁEQ%Fﬁgi¥o?cFﬁ%t%%i%e§? the dark chamber when

first placed in the 30 center of the lighted area), increase in shuttle

activity, increasgd t l.ocgnot or _actiypty 4N er_of qgrid lines
crossed) and .é-cfzga%(ge%&cf’%q}?rde O?E)%alimn%t’hé%&g?&ncgrimaﬁm t”, ﬂé S arfhe
conpounds of tREepeRSERAELlYnhERAEPEPN sPoVE LTRS Tadikadon or a\DheZMER®YGically
PCT/ EP96/ 04099 -42- of anxiol ytic behavior when tested by this nethod.
EXAMPLE 14 5 _ W THDRAWAL ANXI ETY ASSAY The foll ow ng
descri bes an PRCEPEFBOBEoBRYEr BREEROHet ernining amelioration of the synptons
caused by withdrawal from addictive substances by neasuring the extent the

drug 10 affects the_ anxiet éﬂ accyrs in nmice aftes chronigally treating
with an addi cfirve® STHRAHE: @ g‘ljtaﬁ'é'h%abrw IeflncgaSiﬁg’ tmgﬁeﬁﬁ%ﬁyﬁrogen’
and R* is C1-Cg—-alkoxy, or a pharmaceutically acceptable salt
10 thereof. '

7. A compound of Claim 6, wherein R6 is phenyl optionally
mono, di, or trisubstituted by Ci-Cg-alkoxy, or a
pharmaceuticallyIacceptable salt thereof.

15 |
8. A compound of Claim 7 selected from the following group

consisting of

7-methoxy-2-(3, 4, 5-trimethoxyanilino) -5, 6~-dihydrobenzo[h] -
20 quinazoline, | ,
7-methoxy-2-(3, 4, 5-triethoxyanilino) -5, 6~dihydrobenzo(h]-
quinazoline and : |
7-methoxy-2-(3, 5-dimethoxy—-4-ethoxyanilino) -5, 6-
dihydrobenzo[h]lquinazoline, or a pharmaceutically acceptable
25 salt thereof. |

9. A compound of Claim 1, wherein R6 is indole optionally
mono, di, or trisubstituted by C1-Cg-alkyl, or a pharmaceuti-

cally acceptable salt thereof.

- 30 .

- 10. The compound of Claim 9, wherein R6é is l-methyl-1H-indol-5-
yv1l, namely 7-methoxy—2-[(l—methYl-lH-indol—S—yl)amino]jS,6-
dihydrobenzo[h]lquinazoline, or a pha;maceutically acceptable
salt thereof.

35
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Nai ve mal e BKW nice (25-30 g) are caged in groups of ten 15 § i
controlled for sound, tenperature and hum dity. Food and vwaHMlg"ﬁ"!ﬁ”gl””"l
available ad libitum The mce are kept on a 12 hour |ight cycle andsl2s +
hour dark cycle, with lights on at 6:00 a. m%nd of f at 6:00 p.m All
experinments begin at |east 7 days after arrival on site. 20 Levels of

anxi ety are deiernm AagedVcddéht W RAMBNE hRXRbELAL QA Y1 JPEEe £ 1 ¢ AW St

and Goodwi n (see Exa%e 14). Anxiolysis’is seen as a general increase In
expl oratory acPfvitGSrROER of fhtath depr An BbRcFESEEtLR24LY BFEEBEJL DS

activity is regheet €Hebyof Ncikas@nt talwncysth ket biembee pharraysetigalDye
to the dark chanber %fn first placed in th cenﬁier of %he Li gt d area),

i ncreased or uRSPERFRALF oRBADYIH AcTIRALSF %L?rﬁ)é' Sof TGREESR ng g?‘ﬁ%i%ﬁ%:

I ncreased nanber of rears and decreased tine spent in the dark conpartnent.
30 I ncreased explo | Vi L4 | gly eg,L-S+i,ad

treating the m%gé %g{rﬂgé%c%gégyvé ét/%éx(rahtﬂ%ﬁcﬁd %g'tag'q“?/?é'v/ 30?:ntlaxr@i EE?%SH% eﬁ,
ni cotine (0.1 %FR@?eﬁ.B??e‘{V\?%eu&%‘iar%utdrc doddicas 1prso Ry RET2¢  FRCeRtRce

daily). Anxi ol aﬁﬁéciééigﬁsasme&is lgendralided bhxdayy alikerdeermpagesent of
t he drug WD 97/12880

PCT/ EP96/ 0409991 3QrdeEy; pRSeHEVE AR R vSs disPapery adsobalisg.

exploratoryo depression, migraine, sleep disorder, anorexia nervosa and

priapism.

13. A process for preparing a compound of formula I as defined
in claim 1, which process comprises

15
a) reacting a compound of the formula:
SCH,4
R! N’klN
R2 N RS
RS
R4
5

20 with an anion of a compound of formula R6YH, where RS is C1-Cg-

alkyl or optionally substituted aryl as defined in claim 1 and
Y is NR7, in which R7 is hydrogen or C1-Cg-alkyl,

b) reacting a compound of the formula:
25

£
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activity in the lighted area is determined 8, 24 and 4 Wﬁﬁ”SﬂEE epsaft _
Vehicl e or test conpounds are adm nistered during the W drﬁﬁquéhase by
i ¢ raperitoneal injection. Responses 5 are representedtas.inhiillion of 1he
decrease in anxiolytic behavior after the et4anol, coc -re———

treatnment is ceased. The conpounds of the present |nvent|on

anelioration |0 of the synptons caused by wt fror”lm ﬂ !“ﬂ "l!!L
substances when tested by this nmethod. Wile t épresent

described with reference to the specific enbodigents thereof it shoul d be ,
15 understood by those skilled in the art RlhatN¥aN ous changes may be nmade
and equi val ents nmay be substituted wg2hout deoa\tﬂng fromthe true spirit
and scope of the invention. In additiony nmsyy mdifications nay be nade to
adapt a particular situation, material, dosi tJ on of matter, process,
process 20 step or steps, to the objeﬁ%l 5 rit and scope of t he present
I nvention. Al such nodifications are int ed to be within the scope of

the cl ai ms appended hereto. .44- d ai 1. A co&gﬁund of the formul a:
[err] 5 wherein:

with an anion of a compound of formula R6YH, where R and Y are
as defined above, or

5
c) reacting a compound of the formula:
R' O OCH,
R? s
R® X
R4
CY)

10 with a compound of formula RSYC(NH)NH2 (7), where RS and Y are
as defined above, and, if desired, '

d) converting a compound of formula I into a pharmaceuti-
cally usable acid addition salt.

15 _
14. The use of a compound in accordance with any one of
claims 1-10 for the treatment of diseases based on therapeutic
indications for SHT2c receptor antagonists, which include

- generalized anxienty disorder, panic disorder, obsessive

20 compulsive disorder, alcoholism, depression, migraine, sleep
disordér; anorexia nervosa and priapism or for the manufacture
of a medicament containing such a compound.

15. A method for the treatment of diseases based on
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) by e o, e A |5 S |

Xi s oxygen, sulfur, NRlerr], or CHerr]? Yis Nqefr]rin whirchrRerri—Ts
hydrogen or Clerr]-Clerr]-alkyl; and R6 is (Jerr]-(err]-alkyl, or '
"optionally substituted aryl which means a nopocyclic or bicyclic aromatic
ring, such as phenyl, 15 naphthyl, thiophenei®Turan, im dazole, pyridine,
pyrim dine or indole, which may substituted with a substituent selected

fromthe gr Oumﬁéﬁéf?éﬁtﬂg Phd (3£ idal @iy Istabkybecépess | aki £5dd 1 St KOXY ,a
hydroxy, nitro, trifluoronethyl and hal ogen; and the Ehar maceutically

accept abl e aci Bahéenti SREEaFiRg Jfram diseagegoRyotRBabLing R4 PAtient
wherein X is Gi2eh0i Re@bedm@ee Womprtiad ing acepRrabbeusakbhlipeneabprable3. A

conmpound of C aim 2, ereLn R5 is_hydr n d R6.is optionally
substit uted ar??‘flpﬁ?ngh?)%a#?r‘ﬁﬁ‘éjcﬁ iICa%% ﬁ%@‘é’@ﬁd‘ﬁl &L8am E3t ﬁﬁgeﬁf . 4. A
conpound of 5Cl gharidaceabeled hl R aredpiiad ey draagdier eheaeREPsACEVEDMpSHEETLIHE

VIS0 B BDEMECHAS AL G658 A ot S8k s Bnd gRTpOUDE

hydrogen or C] eaifi-dieeayeal koxy, or a pharnmaceutically

* k%
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5 acceptable salt thereof. 6. A conpound of Claimb5, wherein Rerr],
Rlerr], and Rlerr] are hydrogen, and R4 is Cerr]-Cerr]-alkoxy, or a’ .
:phar maceutically acceptable salt 10 thereof. 7. A conpound of Claimé,. .’
‘wher ei n R6RAN_gleayéoptional |y nono, di, or trisubstituted by e
‘Clerr]-Cerr]-alkoxy, or a pharmaceutically acceptable salt théreof. 15 8.
A conmpound of Claim7 selected fromthe follow ng group consisting of

7- met hoxy-2- (3, 4, 5-tri met hoxyani | i no) - 5, 6- di hytf obenzo[ h] - 20 qui nazol i ne,
7- met hoxy- 2- (3, 4, 5-tri et hoxyani |l i no) -5, 6-di hydr obenzo(h]- qui nazoline and

:7-nethoxy-2-(3,5-dinethoxy-4-ethox%§?r:&ég%-Sﬁg-iVE!.V

:di hydr obenzo[ h] qui nazoline, or a p able 25 salt
ithereof. 9. A conpound of Claim1l, wherein R6 is indole optionally nono,
di, or trisubstitut IE = al i-. cally
acceptabl e salt the?§g$¥r§%%%8.lgﬁghé%ﬁgog%%a%€éd?%ﬁ%?%gp r%ﬁ%ﬁz S

1- met hyl - 1H | nderigatyyvespapf| formula I

7- met hoxy- 2- [ (1- met hyl - | Hi ndol - 5-yl ) ami no] - 5, 6= R®

di hydr obenzo[ h] qui nazol i ne, or a pharmaceuticglly acceptable salt thereof.
35 REPLACEMENT SHEET '

wherein:
R1, R2, R3, R%, and RS are independently hydrogen, lower alkyl,
lower alkoxy, halogen, or trifluoromethyl; '
X is oxygen, sulfur, NR7, or CHj;
10 Y is NR7; in which
R7 is hydrogen or lower alkyl; and
R6 is lower alkyl or optionally substituted aryl;
and the pharmaceutically acceptable acid addition salts
thereof '
15 which exhibit useful pharmacological properties, including use
as SHT2c-receptor—-antagonists. '

Serotonin, a neurotransmitter with mixed and complex
pharmacological characteristics, was first discovered in 1948,
20 and subsequently has been the subject of substantial research.
Serotonin, also referred to as S-hydroxytryptamine (5-HT),
acts both centrally and peripherally on discrete 5-HT
receptors. The 5-HT receptor is presently delineated into
four major subclassifications: 5-HTy, 5-HT2, 5-HT3 and 5-HTy
25 receéﬁoré, and subtypes thereof. The 5-HT; and 5-HT2 subtypes

are also heterogeneous.
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.
08 Nov 1997  -46 - 11. A nedicanent conprising a therapeutically

ef fective anount of a conpound of Clai'm:1, :or a pharmaceutically acceptable
salt thereof, in adm xture with one or nore pharmaceutically acceptable
non-toxic carriers for the treatnment of diseages. 5 12. A nedi cament
according to claim1l for the treatnment of diseases based on therapeutic

I ndi cations for 5HT] ent Qr oni, st e | zed ety
di sorder, panic di sél‘r%(frerca’mg%suglés%ﬁ \?gmgg%pﬁllgl éé aﬁrJgB?ﬁﬁ?ge‘gaﬁ%%%ﬁ s‘?‘d‘
depression m greaiede ussinge s he¢i doddentednouskeaingrsyseemnd priapi sm 13 A
process for preparing a conmpound of fornmula | as defined in claim1, which
process conprises 15 a) reacting a conpound of thggformula: [err] 20 with
an anion of a compound of fornula R err]YH, wher AQiﬂr] is (err]-Cerr]-
al kyl or optionally substituted aryl as defined ijpbclaim1 and Y is
NR[err], in which Rlerr] is hydrogen or ﬂ qésw IkyI b) reacting
a conpound of the formula: 25 REPLACEgENT
: R

A compound of Formula I wherein R, RZ, R3, and R are
hydrogen, R% is methoxy, X is CHz, Y is NH, and RS is 3,4,5-

trimethoxyphenyl is named:

10 7-methoxy-2-(3,4, S-trimethoxyanilino) -5, 6—d1hydrobenzo-
[(hlquinazoline.

Among the family of compounds of the present invention,
one preferred category includes the compounds of Formula I in
15 which X is CHz. Within this category a preferred group
includes the compounds where RS is hydrogen and R® is
optionally substituted aryl. Within this group a preferred
subgroup includes those compounds where R7 is hydrogen. Within
this subgroup it is preferred that Rl, R2, R3, and R% are lower
20 alkoxy, especially where R? is methoxy and R, R2, and R3 are
hydrogen. More preferred are those compounds where R6 is
phenyl, mono, di, or trisubstituted by lower alkoxy, '
especially methoxy and ethoxy, or where Ré is optionally
substituted indole, particularly N-methyl substituted.
25 - | | |
.One method of preparing compounds of Formula I is shown
in Reaction Scheme I below. This method is preferred for the
preparation of compounds of Formula I where Y is nitrogen.
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REPLACEMENT SHEET - .47 - [err] conpound of formula R6YH,
where R6 and Y are as defined amﬂmwmllmlﬂlmu acti ng a corrpound of th
formula: [{err] 10 wth a conpound of flormula Rrerr] ;‘ ?EE?[
Rlerr] and Y are as defined above, and, if degired, d) c nvertlng a
conpound of forrmula | into a pharmaceuti- cally usable acid addition salt.
15 14. The use of a conpound in accordance with any one of clains 1-10 for
the treatnment of di seases based on therapeutic’¥adications for SHI[err]
receptor antagonists, which include generalized nxi enty di sorder, panic

di sorder, obsessive 20 conpul sive disorderg 1adq I sm depression,

m grai ne, sleep disorder, anorexia neryos prijppi smor for the
manuf-acture of a nedi canent cont ai ni ound.

R3 X
R4
(5a)

with an anion of a compound of formula R6YH, where R® and Y are
as defined above, or '

5
c) reacting a compound of the formula:
R' O OCH,
R? S RS
RS X
R4
@

10 with a compound of formula RO6YC(NH)NH2 (7), where R® and Y are

as defined above, and, if desired,

d) converting a compound of formula I into a pharmaceuti-
cally usable acid addition salt.

15
14. The use of a compound in accordance with any one of
claims 1-10 for the treatment of diseases based on therapeutic
indications for SHT2c receptor antagonists, which include
generalized anxienty disorder, panic disorder, obsessive

20 compulsive disorder, alcoholism, depression, migraine, sleep
disorder, anorexia nervosa and priapism or for the manufacture
of a medicament containing such a compound.
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