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FI ELD OF THE | NVENTI ON This invention provides aromatic
am des which are useful CNS agents, especially for treating
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BACKGROUND OF THE | NVENTI ON Di sorders of the central
nervous system have becone one of the nbst common and nost
debilitating diseases currently afflicting mankind. Specific disorders such
as depressi on and schi z{ROMATIC AMIDESY known to be conmon
afflictions, and are routinely di agnosed. These di seases result in
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out normal daily activities, a -P{zi gﬁﬂ%}ﬁwﬁﬂ uire long term
hospitalization or I NS |I't}j1u9| onal T zalli or?.}g('hl y recently have new
treatnents, such as the selective serotonin re- uptake inhibitors

for exanpl e, bedhixcineentioh pidvideaacbrzatic agfiascovhicheare asefirh @NSpagspiseespecially
Unfortunate such agents are not etfective for.all.. of depression,
and i ndeed %gﬁealnﬁéaeptgssmn’ pam’taﬂmgﬁyg?‘f}"?zf’éfgﬁrfm ng}zglée drlgogc %?‘ons in some

patients. 15 O her CNS disorders, such as chronic pain and
sei zuresdi sorders, are onl YBACKGROUNDORTHEINYENT&@Nabl e, and such
treatnments often are associated with unacceptably high heal t h
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which can be utilized to treat these CNS di sorders, and wh have
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25 Sever éptﬁftéo?l% ﬂg y Aéfnmggxgﬂgt}agkE%&ﬁ%&%shgﬁgﬁﬁlﬁ%%%§x iéz)or g%%rrpl e,
Ronsi sval | eiptdkeaibhibitors for exarapler berothen available sandf ara reffegive dommany apepple.

acetan des {J&ogllxjnratel}‘f], 'suclxea%bntggr%mot g’ffectal%)’ f‘o? gl? cases of deprcssi%x?,gagd indeed can lead
to significant adverse reactions in some patients.

15 Other CNS disorders, such as chronic pain and seizure disorders, are only
marginally treatable, and such treatments often are associated with unacceptably high
health risks, for instance long term use of narcotic analgesics to treat chronic pain generally
results in addiction to the drug being employed, the results of which can be devastating to
the patient.

20 Accordingly, the need continues for new medicines that will effectively treat CNS
disorders without imposing unacceptable liability and risk issues. I have now discovered a
series of aromatic amides which can be utilized to treat these CNS disorders, and which
have a very good risk-to-benefit ratio, The invention compounds are alkyl amides having
an aromatic group attached to the amide nitrogen atom.

25  Several N-aryl alkylamides are known in the prior art. For example, Ronsisvalle et al.
described a series of analgesic N-thienyl acetamides in Eur. J. Med. Chem. 3: 553-559,
1998.
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US Patent No. 4,203,988 discloses certain N-pyridyl am de derivatives as

I nhibitors of gastric secretion, while US No. 3,163, 645 di scl oses
N-pyridyl am des as anal gesi cs. US No. 5,372,931 discloses

N al koxyphenyl and N-al koxynaphtyl am des as useful in certain

anal yti cal #F¥dnostic nethods. 5 El si ager et RET/GBGORITBS Med.

Chem 9: 378- 91,yglBfifnt NI A0B 088 BREIbsRE BerMilRYHAY! amide derivativdes ifdbitsisl Ul
as internediates in the s%/ig‘;t hesis of arylazo Substituted naphthyl

al kyl enedi aefizagtec sesratiopawhije UBNoy 3,4 65645cdiscigses Noyedylisatidesas aralgesigsqui nol vyl

amdes in 3 . : : 4nds
provi ded biu § ﬁ\lroé 5i’sn’}\%gjr#tli %E&ggre%%%ﬁlgg’%? %rp'll ia@%@laglkﬂ)gr\?a htK}- g@ﬁ@%%@%ﬂges
havi ng goocefdS analytical tnddiagramic methodshus useful for treating depression,
anxi ety, pain, schizophrep a, ~and sel e .di.sorders such epj,| epsy.
SUMMARY SO THE Higees el n 1 Med. Cﬁ"mﬁ%ﬁg&véﬁb‘?ﬁo SEbS, FRm ﬁ?%P@ﬂwF

al kyl am desandl@ds e disbifil QT iitrMediatt® in the [hihbsis of arylazo substituted naphthy!

() wherein; . R.is h ijrogen,dl?[err], al kyl, or C[erHréal l?enyl; 20
Rl err] and aidenediamines,sineiny é%ﬁf&ﬂrﬁ'/ -0gessribed gqtiain By-qymolylcpraides inyiJi oxy,
phenyl or BE \hemP1i2: 600-7, 196¥ken together with the nitrogen to which they

are attach ete a ring having from4 to 7 ring atons, one
optional |y bei nghexepgpeunds providedbyr this invppiien( me| dhargotegized @s{nowvel] N-aryl

CHve, qoi S a}md% t%'ixé; good CNS activities, and are thus useful for treating depression, anxiety,
pain, schizophrenia, and seizure disorders such as epilepsy.

SUMMARY OF THE INVENTION

This invention provides N-aryl alkylamides defined by Formula I

15
0

R2
)kN—(X) -——N/
|7\

R3

R
R4
(1

wherein :
R! is hydrogen, C1-Cy alkyl, or C;-Cs alkenyl;
20 R2 and R3 independently are hydrogen, C,-C, alkyl, C;-C, alkoxy, phenyl or benzyl, or

taken together with the nitrogen to which they are attached coinplete a ring having from 4
to 7 ring atoms, one optionally being oxygen; X is (CH,),, CHMe-(CH3)p or (CH2)aa-
CHMe, nis 1,2 0r3;

R4 is an aromatic or heteroaromatic group selected from

25
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Rlerr] is an aromatic or heteroarormatic group selected from 25

[err] . wherein R err] is hydrogen, halogen, (err]

a: tyl, nitro, Nferr] or CF[err] and R err] is hydrogen, ([err] 5

al ky, -(C= -(CeO NH err] or Me

phar maceut %%?’?l& accept abl e salts Bhereof. Pr Eé&%@%ﬁment I on

conpounds have Fornula | wherein R err] independently are

, s vl v
RS
Z,/ RS g% RS
RS égj-
N gj ] O ’ O ’

N
Fo '

Re RS
S8
) O

wherein R5 is hydrogen, halogen, C,-C; alkyl, nitro, N3 or CF; and R6is hydrogen, Ci4

0

o) Me
s alkyl, (C=O)Me, (C=O)NH, © or Me  and the pharmaceutically

acceptable salts thereof.

Preferred invention compounds have Formula I wherein Rl, R2 and R3 independently are

C1-C, alkyl, and R4 is naphthyl, substituted naphthyl, fluorene or substituted fluorene.

10 Also preferred are the compounds of Formula [ wherein n is 2 or 3.
Another embodiment of this invention is a pharmaceutical formulation comprising
a compound of Formula I admixed with a pharmaceutically acceptable carrier, diluent or
carrier therefor.
The compounds of the instant invention are useful for the treatment of CNS
15  disorders including neurodegenerative disorders, pain, depression, convulsions, anxiety,
schizophrenia and seizures.
Neurodegenerative disorders include, for example, Alzheimer's disease,
Huntington’s disease, Parkinson’s disease, and Amyotrophic Lateral Sclerosis.
The present invention also covers treating neurodegenerative disorders termed

20 acute brain injury. These include but are not limited to: stroke, head trauma, and asphyxia.
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Cerr] alkyl, and R err] is naphthyl, substituted naphthyl, fluorene or
substituted fluorene. 10 Also preferred are the conpounds of Fornula |
wherein nis 2 or 3. Anot her enbodi nent of this invention is a
phar maceuti cal formulation conpri sing a conmpound of Forrmula | adm xed .

wi th a phawmedsidscal |y acceptabl e car r"jher, di l uent or PCT/AGB00/610%8
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t her ef or. T c 0 he, i nt ,.nventiaon are
useful for the Sttﬁpggfer%rﬁtto %ferfﬁ\rlgevfg&%g?gs%r%%é? Y%l(s:+ E%%eﬁ'%reﬁetarasoﬁgggq{g ative
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ve di sorders .i.ncl ude, for e

sei zures. ) ur o ener at | .n xanpl e,
Al zhei ner ' ©caijaad glopal lscwgmlmgﬁﬁgr Hgbds &< Hf'%sée&é‘ée,’e‘ﬁ%!r‘?&%ﬁ@w chiag abef ang
Ay ot r ophi Grdualt 9hRh1aSploBleRia8companied by cerebralli3éheRii£ PepUticht inBgbing al SO
covers treating neurodegenerative disorders terned 20 acute brain injury.

These inc| exsidendarterectory spepificalbronather serebmReasclarr vescalarsursieald asphyxi a.
Stroke ref rah: : ' . ed to as
a cerebral &%éedhl%s\i}]a%g‘l% érc’ii!dlr%?%gﬁ?s%%@A?ﬁg% e?%f%s&g%%lgﬁ?ﬁ%enbol iC
stroke. Stadkhke Jikecl udes bot h focal and gl obal ischem a. Al so,

i ncl uded are trapsi.en erebr i schem ¢ _at.tacks and other cer ebral
vascul ar probl € erdeggﬁsaﬁf:gsaﬁotvug@rMagfor%iiréwg?ﬁoymwégn %%cr%ﬁrbc’é‘?agoi ng 5
caroti dl engipokia 189bPRvensipespbleicibn 3 well Bistiitar irfirtds sesnaiibink procedursascul ar
surgi ca

rocedures in general, or diagnostic vascul ar procedures
i ncl udi®hg %@aswgalﬁ l&ﬁﬁﬁfﬁﬁ?‘hﬁﬂ‘gwm’“a- and the like. O her
i ncidents are hgRGnhsdn® HventichRaAd b&&ethl id #4408 ofAhcilldhits) Fof ekafple ARMRAE 2!
anoxi a, hypoxi a, hypogl ycem a, hypotension as well as sinilar

i njuries seediachypPrIsguizens; Exineidents of infracsaniad hpwpehage,ip erinaizl @sphyaiddinhy poxi a.
The instanéardi&v&((}gg %%M%l idiseful in a range of incidents, for exanple,
cardi ac

during ypass surgery, in incidents of intracranial
henor r hage, i n Beirrcfeat talacuts phyxil as clirenic pain. cardi ac arrest, and status
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Acute pain is rve I'sTassocl a
t he Syipptheiieidreous aystemi Exayples are postapgrhtie paincandalivdymda. at | ve pain and
al | odyni a.

GNP T RO A KRG P
pai ns. O h@makabiic bSin§2d fs§eHolg¥de pains. Other pain is nociceptive.
Still other pain is caused by injury or infection of peripheral sensory nerves. It
20  includes, but is not limited to pain from peripheral nerve trauma, herpes virus infection,
diabetes mellitus, causalgia, plexus avulsion, neuroma, limb amputation, and vasculitis.
Neuropathic pain is also caused by nerve damage from chronic alcoholism, human
immunodeficiency virus infection, hypothyroidism, uremia, or vitamin deficiencies.
Neuropathic pain includes, but is not limited to pain caused by nerve injury such as, for
25  example, the pain diabetics suffer from.
Psychogenic pain is that which occurs without an organic origin such as low back
pain, atypical facial pain, and chronic headache.
Other types of pain are: inflammatory pain, osteoarthritic pain, trigeminal
neuralgia, cancer pain, diabetic neuropathy, restless leg syndrome, acute herpetic and
30  postherpetic neuralgia, causalgia, brachial plexus avulsion, occipital neuralgia, gout,
phantom limb, burn, IBS and other forms of neuralgia, neuropathic and idiopathic pain

syndrome.
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Still other pain is caused by injury or infection of peripheral sensory
nerves. It 20 includes, but is not limted to pain from peripheral nerve
trauma, herpes virus infection, di abetes nellitus, causalgia, plexus
avul si on, NGy I i mb anputation, and vasculitis. Neur opat hi ¢ pain
is al so causeoP g?/’ herve damage from chrenic al coholism hdifhiGB00/01788

i mrunodefi ci encyx skilreaghysi)élachm abtbytﬁdétb:)mﬁe fie appropriReTsituation inwhieh N

defi ci enci es. pat hi c i ncludes, but is not _limted to pain
caused by AeHsEs qr?lf‘%?P?Pt@?&‘ﬁ opat “s? Q%exam@?asﬁ‘ﬁf‘%as‘f’ agring fom stoke suf f er
from for admxmstraﬁ%ﬂﬁ?%ﬁﬁh%ﬂﬁé Predent fnb@itiophi ch occurs without an organic
origin such as | ow back pain, atypical facial pain, and chronic
headache. CI her types of pain are: inflammatory pal n,
osteoarthritic I | beti ¢
neuropa% hy, restless ﬁ eg syn ‘r’reémorégrﬁgguﬁg%fgle@%e an %Bﬁ&%ést gr petic

neur al gi a, chm&émgdaabeblummmf orgapix\dgseese) Hesorglary tostmqslassabxatedmxtﬂ gi a, gout,
_phant om l | ﬁfé?r}?ﬂoss olr %és%ggc 1‘21%)?1 n. r['%rg}ss a sftron e{”éngengy ?dr fgxmlf{a.? B %tuprler(fcea Q‘d

|d|opath|c

SUBSTI MTE g fortfbl deprdsdion suggesting a mechanistic cause lﬁar&klehét@dmﬁ fordis@fan will be
able to determ ne the_appr,op rlate situation in subjects are

suscept i bl &enression. ‘The dipgnpsis pt depression ifgade P§F‘P61¥é>yé!§‘a%éﬁqaﬂ%°§%} Afg from

strokeyy  inpdiihitsAHHd) TRESeRVAIRMORY of TREJHLS gé?xferaﬁ@ f‘yeﬂ%rﬁﬁ:ﬁ% a';ﬂx‘jrﬁ@fah 9p- >
The conpounds of the invention are also useful in the tréatment of

depr essi onquantified bype peusapsyehiolagis ugies validated sating sealesosugh s thediamilior,
secondary b%% Ls&oemu %%E 3t B g Bifef b%r ﬁﬁgg&% Nmm%* Qéa?&%"abé c ' n

origin. There 1s a s ong tendency occurrence
for nms of dbmn@sélmdﬁugm@mgmmeﬂurﬂchme of meodsatefationsain ﬂaelantsvmhms for s

quant i fi ca(fi ress’fglflosglFlfgsrlgf?%g%io%Lu lbtg%g‘gﬂ’?r hon I g ﬁeé?grf%%ﬁﬁg [ ons of

mood age ﬁ%ﬁmaéshyssmfdfgannfme ktxndardafm&hacgnaﬁs l@fdepresswr;] sEAReEll ﬁs‘alled b?/ a
neur opsychol sf usin a ated ratjing scales, such_as the Ham |ton
Hropsy psyc. 1Iatnc dlijaglnos%s \z{re cloﬂecteddm the lil)lagnost(i:c and S’tatxs‘gcal Manual of Mental
Disorders (Fourth Edition) referred to as the DSM-IV-R manual published by the

American Psychiatric Association, 1994,

The compounds of the instant invention are also expected to be useful in the

20  treatment of anxiety, panic, schizophrenia and seizures as demonstrated by means of
standard pharmacological procedures.

The invention also provides a method for treating CNS disorders in mammals,

comprising administering a CNS effective amount of a compound of Formula I to a

mammal in need of treatment.

25 DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term "C,-C, alkyl" means straight and branched carbon chains
having from 1 to 4 carbon atoms, for example methyl, ethyl, n-propyl, isopropyl, n#-butyl,
sec-butyl and zerz-butyl.

"C1.Cs4 alkenyl" means ethylene, 2-propylene and 2- or 3-butylene.

30  "Halo" means fluoro, chloro, bromo and iodo.
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Depression Rating Scale or the Brief Psychiatric Rating Scal e. Numerous

ot her scal es have been devel oped to quantify and neasure the degree
of nobod alterations in patients with depression, such as insomi a,
difficulty wth concentration, |ack of energy, feelings of 15

wor t hl essnes¥0 0¥fd8qui I t. The standards for diagnosis of demnﬁﬁmmonwas wel |

as all " I .l S
Statistical %ﬁgﬁgba#ﬁ?\/bnt rabktibdied %Esor érs %E%ur tfrEkgl ?y(’c} % fsé’ﬁ%g‘a to
as the DSM idcibededboné haviag uéhemmbmaﬁ h9drogen, foﬁB%ﬁ@th@&VRﬁ'x@hﬁleq-C

Associ ation, 1994. The conpounds of the instant inventl on are
al so expect dﬁyﬂ; mtxbexrlﬁiﬁf ’i]yplcall stibivetudd arylradtsﬂbmtutﬁf hm&ml gmuﬁﬂhh@ include

schi zophrenja_, and S.as nstr at t andard

phar macol ogé GB‘P“’BF ur g§“tr°nap t{’ml’ 4-nitr ‘S’Fﬂaﬁ‘rmgnt Pdﬁetylg%‘zﬁﬁhwy’de@d

N o stor i b W%“@M‘F L 830l et Roipounds of EoRBE PlvAdpin B 1 2
B‘Eggg: Pll'ln OQI f?; g’cﬁ@@? H:F:Péhc arom&m®: or heteroaroxf&stxc  fRoup eeafue‘? 9@%&5& (;Ierfnine%l &

al kyl d rreanssmsgme@m iaothebthamhykoepaTiOR oG Al NS having froml to 4
carbon atons, for exanple nethyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl and tert- butyI "C2 C4 al kenyl" neans et hyl ene, 2-propyl ene
and 2- or 3-butyl ene "Hal 0" means fluoro, chloro, brono and iodo.

SUBSTI TUTE SHE RUL R26) . "Substituted aryl" and "substituted
het eroaryl " n:@ apf of the cyclic ring systens

10  is a naphthyl ring which can be attached to the amide nitrogen (of Formula I) at any ring

position. This ring can be substituted at anty available ring position by the group Rs.

Specific examples include : -

segivedsedicolinve
and

CH,

Specific examples of the group:

N N S
“/\I/\L/\ R

N NF

15
include:

‘?‘ 0#0
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descri bed above having R other than hydrogen, for exanple where R is

hal o, CG-C4 alkyl, nitro or CF[err]. Typical substituted aryl and
substituted heteroaryl groups thus include 3- chl oronapht hyl ,

4- ni t r onaphwo/doesm4ni t r obenzof uranyl , 3-pet hyl benzot hi enyl pCEGBo0/01788

| -met hyl -3-trifluoronethyl indole. These are conpounds of Formula |I wherein

R is a cyclic, bicyclic or tricyclic aromatic or heteroaromatic group
bearing a sgfesificlengnplesiefthegmup: as Rlerr], where Rlerr] is other than
hydr ogen. The group [err] 10 is a naphthyl ring which can be

attached to the am de nitrogen (of Fo g1 ) at any ring posi tion.
This ring can be substituted at any2¥yaij)able ring position by the group
R5. Speci fi c exanpl es incl ude” N [err] and [err] [J[err]
Speci fic exanpl es of the group: [¢rr] 15 [err]

RS

include:
0,
0,
o 0~ o . T
N Pil ]
CH, Et

and N

B
CH; CH,

5
Specific examples of the group:
é S RS
0
include
4 ' \J—D\C F; and /
o o] 0]
NO, CF,
Specific examples of the group:
é 9 RS
]

10  include

Na
c o,
- D = g‘Q
S S S
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[err] Speci fic exanples of the group: [err]
WO 00/68184 PCT/GB00/01788

Specific examples of the group:

o

N
|
Ré
include
NO, CFs
d ' ﬂq and /\
N N N
H ] |
S CH,§ t-Bu
Specific examples of the group:
L~
o}
include
CH, .
'\/[g , CHs and /(/—\{
o o 7\ )
(o]
Specific examples of the group
RS
10 include

c* veac
Nvas
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Speci fic exanples of the group: [err] Speci fic exanpl es of the
gr oup: [err]

WO 00/68184 : PCT/GB00/01788

Specific examples of the group:

Eiap{s
N

include
5
A
&
N CHj
Specific examples of the group:
R5
ol
10  include

Ci
-CH.‘,—O . -CH.‘,-—<;—_>f‘N()2 . -CH; and -CH;-Q

The compounds of this invention are amines and as such they readily form
pharmaceutically acceptable salts by reaction with common inorganic and organic acids.
Typical acids commonly used to form salts include hydrochloric, nitric, phosphoric , and

15 sulfuric acid, as well as acetic, citric, malonic, tartaric, succinic, salicylic, methanesulfonic,
oxalic and benzoic acid. Any common inorganic or organic acid can be utilized to form the
pharmaceutically acceptable salts of this invention, and the specific acid to be utilized is
well within the skill of the art.

The compounds provided by this invention can be prepared by any of several methods well

20  known to those of ordinary skill in the art of organic chemistry. In a typical synthesis, an
N-aryl alkyl diamine is acylated, for example by reaction with an aryl halide, or by
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Speci fic exanples of the group: [err] I nclude [err] Specific

exanpl es of the group: I ncl ude CH3 [err] Specific
exanpl es of the group: 10 include
WO 00/68184 10 PCT/GB00/01788

coupling an aryl-acid to the amide in the presence of a common peptide coupling reagent
such as DCC (dicyclohexylcarbodiimide). Such synthesis can be illustrated by Scheme 1,
in which an alkyl diamine is first prepared by reacting a halo substituted acyl halide with

an amine HNR2R3, to give the corresponding halo substituted amide, reacting the halo

s substituted amide with an aryl amine ArNH, to give an arylaminoamide, reducing the
amide carbonyl to give the corresponding arylamino alkylamine, and then acylating the
arylamino nitrogen atom to give a compound of Formula II. The synthetic sequence is

il{ustrated in scheme 1:

O 0] O
] HNR2R3 I _Re R‘NH/base I _re
Br-(CHp)pC-Br ~ — ™  Br-{CH,)o-C-N . —=%=>" RINH-{CH,), ,-C-N{

| _R2 acylation _~R2__reduction
R-C-N-(CH,),-N ~< RéNH-(CH,) -N -
( g Z)n ~ R (l? (”) (") 2/n \R3 LIAIH4
(i R'-C-halo or R'-C-0-C-R!
or R'CO,H/DCC

10
An alternative method for preparing the invention compounds comprises alkylating a

terminal primary or secondary amine of the formula

Il _Rz?
RI-C-N-(CH,)-N__
RS

(n

where one or both of R’ and R3 are hydrogen, by reaction with an alkylating agent such as

15 an alkyl halide. The reaction is depicted by scheme 2, which illustrates the synthesis of the
primary or secondary amine according to the general scheme shown above, followed by a

reaction with a common alkylating agent.

20

Scheme 2
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[err]

10

15

20

Speci fic exanpl es of the group: I ncl ude

[err] R5
WO 00/68184 11 PCT/GB00/01788
HN/CH, -Ph
“Re CH,-Ph R¥NH,/base H,-Ph
Br-(CH 2)M-CO-Br —_—— Bf‘(CHz)n,rCO‘N< R“NH-(CHZ),H‘CO‘N\
? R cnz Ph I I oH.P
R'-C-halo or R-C-O-C-R! -Ph _ reduction
R-C-N-(CH,), NG OO R“NH—(CHZ),,-N< .
i R2 LIAH,
or R'CO,HDCC
deblockin __Re-haio_ ~R
R’-C-II*I (CH,),-NH-R? R’O -(CH,), N
H,/Pd-C R R

In the above scheme, the halo substituted acid halide is reacted with an amine bearing a
group that is easily removed, such as benzyl. This is a normal acylation reaction that is
typically carried out in a solvent such as dichloromethane or toluene, and generally is
complete within 30 min to 1 h when carried out at a temperature of about 30°C to about

60 °C. The resulting amide is readily isolated by removing the solvent, and is subsequently
reacted with an amine R4NH2 in the presence of a base such as sodium carbonate or

triethylamine, and typically in a solvent such as N,N-dimethylformamide or diethyl ether.
The resulting amino substituted amide is readily isolated by removing the solvent, and
further purification generally is not required. The amino substituted amide is readily
reduced by reaction with a reducing agent such as lithium aluminium hydride or sodium
borohybride, thus affording an alkylene diamine. The alkylene diamine is coupled to an

acyl group, for example by common acylation with an acid anhydride or acid halide (e.g.
R'-C(=0)-0-C(=0)-R" or R'-C(=0)-halo, or by reacting the free acid R COOH with the
amine using a coupling reagent such as dicyclohexyicarbodiimide (DCC).

The corresponding amide is next converted to a primary or secondary amine, for instance

by removing a group such as benzyl by normal catalytic hydrogenation. The resulting

amine is reacted with a common alkylating agent such as an alkyl halide (R3~halo) and the
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The conpounds of this invention are amnes and as such they readily form
phar maceutically acceptable salts by reaction with common inorganic and
organi ¢ aci ds. Typi cal acids commonly used to formsalts include
hydrochl ori pitric, phosphoric, and 15 sulfuric acid, as well as acetic, -
citric, g‘fﬂ@’ 8184, t ari c, succinic, salizcylic, methanesul FOHER00/01788

oxalic and eeultisg proamtcbf maumohisdmlatmb bgaemmimg amy gantien salveht @aad elesss

utilized to rmth rnaceutlcll ac t abl al.t.s .of, this

i nventi on, %"{ﬁﬁ tf%agfﬂteahﬁ gveé%’% PEPRE u‘faﬁlqez@gg rspun%eﬁ firegli hroyting e
skil'l of thfe@bds such as cryktemzmofuadsamm@ﬁbﬂedlvws biighSasi metRétiol, GletRARK&E
prepared by any of several met hods wel | known to those of ordi nary

skill in thehgeeetye apd 6‘5 &F ﬁ@’fﬁ“?f"&)aph}’ ﬁ"eé s?liﬂpﬁ"E%ﬂms%‘ prosdlica gehp
N-aryl aj kyl diamne is acylated, for exanple by reaction with an aryl
hal i de, or by coupl in an aryl-acid to the amde in the
presence of a cdfilicmohepwayite IUGP.HM duvegtigyesampoundsds éhstars wiB@n aryl amine

(di cycl ohexylacar bodi i m_de) nt hesi s n be illustrated by Schene 1,
i n which an{ NEL), aﬂﬂ&tﬁ\‘h‘@‘ﬂi‘ §m¥?“ry§ b’reé’ﬁé?@dng? to fegp @ 3gude, gad thea gliylate ut ed

o 23&??@“&“@@ it o i, PR CAT 8 Thie et I ace o BLOGRER G

aryl am ne pgdwlkerr] to give an aryl am noam de, reducing the am de
carbonyl to give the corresponding arylam no al kyl am ne, and then acyl ati ng
t he 10 arylamino nitrogen atomto give a conpound of Formula Il. The
synthetic SggHéaRCE 1S illustrated in scheme 1: [err]

o 0 0

acviate . - alkylate R?

R-NH, : (1? : > R-C-NH-R* ——ky—-—>2 R*-c-ql-(CHz)n—N<
R!-C-halo or R'-C-O-C-R! ha'O-(CHz)n-N<R:1 R¢

These reactions are carried out under normal organic synthetic conditions. For example, an
15  aryl amine such as 3-néphthylamine can be reacted with acetyl chloride in a solvent such as
toluene. A base such as triethylamine can be utilized as an acid scavenger if desired. The
reaction is substantially complete within 1 to 2 h when carried out at about 30 to 60 °C, and
the product amide is readily isolated by removing the reaction solvent. The amine is then
alkylated by reaction with an amino substituted amino alky! halide to produce the invention

20  compound of Formula I
The synthesis of specific invention compounds is further illustrated by the
following detailed example. The examples are representative only, and are not intended to

limit the invention in any respect.

25
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10 An alternative nethod for preparing the invention conpounds
conprises al kylating a termnal primary or secondary am ne of the
formula [err] where one or both of R and R are hydrogen, by
reaction w kyl ati ng agent such as 15 an al kyl halide. The
reaction is%%‘%@ﬂé‘d by scheme 2, which igjlustrates the syRENESPYOIFE8 { he
primary or secondary am ne according to the general schenme shown above,
foll onwed by a reaction with a common al kyl ati ng agent. 20
EXAMPLE 1

—— (O
-~

5  Reagents : (i) propionyl chloride, Et3N ; (ii) NaH, EtpNCH,CH,CLHCI

Et,

N-Propiony! 1-amino-4-chloronaphthalene.

To a stirred solution of l-amino-4-chloronaphthalene (0.70 g, 3.9 mmol) in
dichloromethane (50 ml) was added triethylamine (1.0 ml, 7 mmol), followed by propionyl
10 chloride (0.5 ml, 5.8 mmol). After 20 min the mixture was diluted with ethyl acetate (150
ml) and washed with 2N HCI (100 ml) followed by saturated sodium carbonate (100 ml).

The organic phase was separated, dried (MgSOQ4) and the solvent removed in vacuo. The

residue was triturated with a mixture of ethyl acetate and heptane, 130 ml, 3:10) to give
0.62 g (67 %) of the desired compound as a white solid.

15 'HNMR 400 MHz (CDCl) : U 1.33 (3H, t, J = 6Hz) ; 2.56 (2H, q, J = 6Hz) ; 7.47 (1H, br
s); 7.52-7.70, 4H, m) ; 7.84 (1H, m) ; 8.32 (1H, m).
MS ES': m/z 236 ([MH] ", 16%), 234 ([MH] ", 48%).

IR (thin film) Zpe (cm™) : 1652, 2022, 3300.

20  N-Propionyl, N-(2-diethylaminoethyl)-1-amino-4-chloronaphthalene.

To a stirred solution of N-propionyl 1-amino-4-chloronaphthalene (400 mg, 1.7 mmol) in
dry dimethylformamide (40 ml) was added sodium hydride (60% dispersion in oil, 0.2 g,
5 mmol). After 20 min, 2-diethylaminoethylchloride hydrochloride (0.4 g, 2.8 mmol) was
added and the mixture stirred for a further 2 h. Water (200 ml) was added and the mixture

25  extracted with ethyl acetate (2 x 100 ml). The organic extracts were combined, dried
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[err] 5 In the above schene, the halo substituted acid halide is
reacted with an am ne bearing a group that is easily renoved, such as
benzyl. This is a normal acylation reaction that is typically carried
out in a solvent such as dichloronmethane or toluene, and generally is

conpl ete wi VR84 nin to 1 h when carriged out at a terrpeg’gfr(ﬁl?@"/@ﬂs%lbout
30C t o about 60 [err]C. The resulting amde is readily isolated by
renoving the solvent, and is subsequently 10 reacted with an amne Rlerr]
NH err] i n (MeSOp) esttheesobfentiremnyed suvdruasTheodsidun way paniEadebyoreverse phase '
triethylamne, and typically in a sol vent such as NN-di nethylfornmam de or
di et hyl et rcéromatographyr(ewﬂ@gak%tﬁg7 ntongve 0B tg (AT0aPLdhe desited predugt g a

i sol at ed by ?@BM#ﬂg t he sol vent, and further purification generally

i s not reqU|re e anino substltuted anmde is readily reduced by
reactiog w 0.9% (X5 mh); 1180 YN ah ) WL.0Y A, By dn 50 @41 my0di um
15 bo?ohybrlde thus a forgféz an(alkyfene%dlaﬁ?ne Qhehg kylggglgfanlne

i's coupledZe (am, t, J= THeyB. 3gr(oHpm),f4oa3 @Kam)] B30(H; dyirers He) I7a85-070 @H,h an

d hydrid d 0-0 O - R
ag( O)anh)altl 81'1),5 CI é&irﬁhﬂ %é‘f%g’_é@- aci d E[[e;]r]comc( y)/vlthcg he) R[err£m°2e
using a cow&w%}z%g%ﬁh{ﬁ?& ‘%i di cycl ohexyl car bodi i m de (DCC).

IR (thin film) Zomex (cm " ): 1667, 2970.

10  Microanalysis for C19HysN2OCl

Calculated C 68.56% H 71.57% N 8.42%
Found 68.29% 7.78% 8.20%
EXAMPLE 2

0O

0 - O GO

oj/V TNNE,

Reagents : (i) propionyl chloride, Et3N ; (i) NaH, Et;NCH,CH,CLHCI

15

N-Propionyl 4-amino-9-fluorenone.

20  To a stitred solution of 4-amino-9-fluorenone (0.20 g, 1.0 mmol) in dichloromethane (40
ml) was added triethylamine (0.5 ml, 3.5 mmol), followed by propionyl chloride (0.5 mi,
5.8 mmol). After 20 min the mixture was diluted with ethyl acetate (150 ml) and washed
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The corresponding anm de is next converted to a primary or secondary am ne,
for instance 20 by renoving a group such as benzyl by normal catalytic

hydr ogenati on. The resulting amne is reacted with a common

al kyl ati ng ageoisssgech as an al kyl halide (R [err]-halo) an

resulting product of Fornmula | is isolat&d by renoving any(il?:i}él%f’?/ms%ol vent
and excess al kyl ati ng agent. The invention conpound can be further

pur i T1ed 1 yigsanatoPydodih! Bowed by @@Q%ggﬁoal;ﬁﬁg cBolihe R Jg@)ﬁgﬂe Yrsanie”

exanpl e fromsolvents su as ano

and the || khaddhwaipirmboiatiee0s) afDint doNbRRObAOHUAS THelrkddedfls O
an

Still another way to prepare the invention conpounds is to start w
aryl amnine purified bRAMHShromaydraghy (silicajitieptanmethylegbtated:3)do give FoAMNMEG39E) t O

forman amd and_t.hen al kyl at . the amide with an am no substituted
al kyl haPi dél’.ef‘hﬁf{éélre&’ﬁ%%‘?éa%/%yﬂ’g’&%‘red in Scheme 3 bel ow. 10

Scheme 3 [er e hORS riye t er ,nor mal
organi ¢ synthetic ?:%Onm |(gr?sc-m|:§?l§e6§§%?)gﬁ’ %%5i%ﬁ,agrac*)yﬁlg-msggﬂgum“ggﬂa

3- napht hyl am e (3830271 EAE 4eH=WHH). AeLiY, ped)l oride in a solvent such as

tol uene. A base such as 1.r|1ef hyl amine can be utilized as an acid scavenger
i f desired. IR{&in film) V.ga@ ON1659, FulBs3zet i al |y conplete within 1 to 2 h
when carried out at about 30 to 60 'C, and the product amde is
readily isolated by renoving the reaction solvent. The amine is then

al kyl at q?hgﬁ;’geaﬁ@@-&&i&%ﬂ%@é %)iya‘?xﬁ}lé.b.‘ﬁu%ijen%ﬁ‘l”o al kyl halide to

pr oduce

N-propionyl 4-amino-9-fluorenone (158 mg, 0.6 mmol) was dissolved in dry
dimethylformamide (40 ml) and sodium hydride (60% dispersion in oil, 80 mg, 1.2 mmol).
After 20 min, 2-diethylaminoethylchloride hydrochloride (250 mg, 1.4 mmol) was added
and the mixture was heated to 80°C. After 10 min the mixture was cooled to room

15 temperature and diluted with water (20 ml). The mixture was diluted with saturated sodium

carbonate (150 ml) and the mixture extracted with ethyl acetate (2 x 70 ml). The organic
extracts were combined, dried (MgS04) and the solvent removed in vacuo. The residue

was purified by flash chromatography (silica, dichloromethane:diethyl ether 9:1, and then
20 1:4)to give 0.16 g (73%) of the desired product as a colorless oil.

'H NMR 400 MHz (CDCl3): U 0.95 (6H, t, J =7 Hz); 1.05 (3H, t, J = 7 Hz); 2.08 (2H, m);
2.50 (4H, m); 2.69 (2H, m); 3.34 (1H, m); 4.34 (LH, m); 7.30-7.75 (7H, m).
MS CI : m/z 351 ((MH] ", 100 %).
IR (thin film) Ve (cm): 1652, 1716, 2970.
25  Microanalysis for Co3H6N202

Calculated C 75.40% H 7.48% N 7.99%
Found 75.55% 7.57% 7.94%

EXAMPLES 3-15

By following the general procedure of Examples 1 and 2, several additional compounds of

30 Formula I were prepared and are described in Table I below.

SUBSTITUTE SHEET (RULE 26)

et e e




20 conpound of Formula I. The synthesis of specific invention

conpounds is further illustrated by the follow ng detail ed exanpl e.
The exanples are representative only, and are not intended to limt
the invention in any respect. 25

EXAVPLE 1  WOO00/68184] o ] 5 Reagentsjg (i) propionyl chPEFGB/OIES err] N,
(i1) NaH, Et[err]NCH err]CH err] d HC N- Pr opi onyl

| - am no- 4- chl or onapht hal ene. To a stirred sol ution of

| - ami ni o- 4- chl or?b‘hap&bmmainémeffﬁmw bhave bgememslunteil in standard)jirc wivo rrodnix hitnoe (50 '
m) was added trie

assays rouhn %gn 5 rxgeam?re %e‘ abmm t:e)st cofn%lo]u&ﬂetg 11?%1‘38{ &fo %wy central

nervous system of animals, thereby establishing their utility for treating CNS disorders

5 such as pain, depression, anxiety and schizophrenia. In a typical assay, compounds are
evaluated for their ability to bind to the o,;8 submit of the calcium channel found in animal

brain tissue. Significant binding to this receptor indicates a compound's analgesic potential.

In another test, compounds were evaluated for their ability to reduce the
hyperalgesia effects of carrageenin in the following assay: nociceptive pressure thresholds

10  were measured in the rat paw pressure test using an analgesimeter (Randall L.O. and
Selitto J.J., A method for measﬁrement of analgesic activity on inflamed tissue. Arch. Int.
Pharmacodyn, 4: 409-419, 1957). Male Sprague-Dawley rats (70-90 g) were trained on this
apparatus before the test day. Pressure was gradually applied to the hind paw of. each rat
Nociceptive thresholds were determined as the pressure (g) required to elicit paw

15  withdrawal. A cutoff point of 250 g was used to prevent any tissue damage to the paw. On
the test day, 2 to 3 baseline measurements were taken before animals were administered

100 pnl of 2 % aqueous carrageenin by intraplantar injection into the right hind paw.

Nociceptive thresholds were taken again 3 h after carrageenin injection to establish

20 that animals were exhibiting hyperalgesia. Animals were orally dosed with a compound of

Formula I (by gavage) at 3.5 h after carrageenin injections and nociceptive thresholds were
examined at 1 and at 2 h post-carrageenin.

Table 1 presents the biological activity of representative invention compounds when

evaluated in the above tests, and in the in vitro ;8 binding assay as described by Gee et al.

25  inJ. Biol. Chem., 1996; 271: 5776-5879, incorporated herein by reference.

30
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. § H
io chloride (0.5 mM, 5.8 mol). After 20 min the mixture was diluted wth
ethyl acetate (150 m) and washed with 2N HCl (100 m ) foll owed by

sat urat ed sodi um carbonate (100 m ). The organi ¢ phase was separ at edy
dried (MgS™) and the sol vent renoved in vacuo. The resi due was
trituratedwmopsiad ni xture of ethyl acejate and heptane, FIT/GR0/OEBE0) to
gi ve 0.62 g (67 %9 of the desired conpound as a white solid. 1S HY |
NVR 400 MHz (CDCl[err]): U 1.33 (3H, t, J = 6Hz) ; 2.56 (2H, q, J 6Hz) ; L
7.47 (I H, br s) ; 7.52-7.70, 4Mablyt 7.84 (1H, m); 8.32 (1H n). ‘-‘E :
M5 ES: nmlz 236 ([MH], 169, 234 ([M], 48%. HR—-{t+h—hl ) Z[err] -
(cmerr] ):1652, 2922, 3300. 20 N- Pr opi onyl ,
N- ( 2- di et hyl am noet hyl ) - 1- am no- 4- chl or onapHt hal ene. To a stirred k%
sol ution of N-propionyl 1-an no-4-chloronaptt h€aerageegindoluged 1.7 mol) in
dry dinethyl formanide (40 m) was added sodi|thermgldwperalgesboimothgl sper si on in
oil, 0.2 g, 5 mol). After 20 mn, 2-diethumj%%l_rﬁhioride

hydr ochl olfCélBpduBd 4 g, 2JStoucturel ) was [ICs(rMudd&MBEY t [VeMFPELt urg stirred for
a further [2 h. Water (200 m) was agdedd and [Lnposki xt (#A®eSt5  dxtracted with
ethyl acetlate (2 x 100{m ). The or gibindingxt rj8e€s wer é‘°€"o$i ned, dried

‘-

(MgSH) and the solvent] renoved in uo. TH@3Prgikg, rijffi ed by
reverse phase chrfomat ogr aphy (net hanol{PRater 7P to gie 0.27 g
(479 of t S+ rng{ prrotugi—as—a cotorfress—or S5—H NVR 400 MHz
(CDAl [ er r N>Ry o % 1.80 (JH m; 201 (1H |m; 2.50|(4H m;
2.69 (21, a , 13, iny; 4.33 (IHh M; V.36 (1H, |[d, | 8 Hz);
7.55-7. 70 | Bt Y naphthalene 0.170 515 222
(Example 1) o N\L
j/ NEt, %
N-Propionyl, N-(2- 0 ;
Diethylaminoethyl)- ‘

A-amino-9- Q.Q
flucrenone 0.058 I.1 6.4

(Example 2)

N-Propionyl, N-(2-
Diethylaminoethyl)-

1-amino-4-
bromonaphthalene 0.065 -2.6 7.7

xample 3
(Example 3) Oj’NI
NEt,

N-Propionyl, N-(N- ] _
Morpholino)-
1-amino-4- OO
chloronaphthalene >10 44.8 30.7
(Example 4) oj/NI

N

(o
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100

m; 7.84 (11H, m; 8.34 (1H, d, | = 8 Hz). M5 Cl: mlz 233 (fJ] J,
9 . IR (thin film Z[err] (cm): 1667, 2970. xo M croanal ysis for
C19H25N20C1 Cal cul at ed C 68. 56% H 7.57% N
8.42% Found 68. 29% 7.78% 8.20%
EXANPLE 2 WO 00/68184 0 18 (0] PCT/GBWG-Hss
- i NH2 Lzl 15 Re gents. (1)
propi onyl chloride, Et3N; (ii) NaH Et2NCH2CH2CI . N- Pr opi onyl
4-am no-9-fluorenone. 20 To a stirred sol uti on of 4- o % f| uor enone
(0.20 g, 1.0 mmol ) in dichloronethane (40 ¢ l”ﬁﬁ E et hyl am ne
(0.5 n, 3.5 mol), followed by propionyl chl Pfr \?e ?ﬁs'a"’ Bel 58 mol ).
After 20 m : ha—rd ot “mg‘";&ﬁé s—gi--ut-ed Yo7 A. and washed
SUBSTi TUTE (58 ULE 285 at ) Lhpost  2h post
binding dose dose
site |@30mg/kg (@30mg/kg
p.0. p.o.
N-Propionyl, N-(2- ]
(3-diethylamino-
propyl))-1-amino-4- Oe
chloronaphthalene 5.03 233 27.5
(Example 5) O.__N _
| ’ T“‘C
N-Propionyl, N-(2- 2
Diethylaminoethyl)- |
1-amino-4- OO
azidonaphthalene 0.885 N/A N/A
(Example 6) Oj,Nl
NEt,
N-Propionyl, N-(2- 1
Diethylaminoethyl)-
3-chlorobenzylamine ©/'-
(Example 7) O _N 1.7 N/A N/A
j/ IN/\
N
N-Propionyl, N-(2-
Diethylaminoethyl)-
3-bromobenzyl-
amine O._N 4.81 N/A N/A
(Example 8) j/ \L
T
N-Propionyl, N-(2-
Piperidylethyl)-1-
amino-4- OO
chloronaphthalene >10 N/A N/A
(Example 9) o N
J 1’0

SUBSTITUTE SHEET (RULE 26)




with 2N HCl (100 m) followed by saturated sodi um carbonate (100 m ). The

organi c phase was separated, dried (MgSO err]) and the sol vent
renoved i n vacuo. The residue was purified by flash chrorrat ogr aphy
(silica, hgpt ethyl acetate 7:3) to give 164 ng (63% of the
desired ma er(ﬁ)égsgs a yellow oil . 19 H NVR 400 MHz (tﬁ’};{’@mﬁs U 1.36
(3H, br t); 2.56 (2H, br q); 7.18-7.38 (4H, M, 7 41~ 7.60, (2H,
m; 7.71 (1H, d, J =8 Hz); 7.83 (1H, br s). IR(thinfiIr’r) V[err]

(cm): 1659, 1716, 3258. 10 N- Pr opi onyl Carra
N- (2-di et hyl am noet hyl - 4- am no- 9-f | uor enone. erma f‘ﬁ? :8:?%
4amn09fluorenone(158rrg 06mm|) was 5h II\?'

di met hyl f ,%d.' in oil
ng, 1.2 eth oride
?ﬂ&?andg 3 m xt ure was heat ed

= / dose
to 80[err]C. After 10 min the mxtur%m 5 c enperature
and dilute¢d with vvatern(ZO m). The [fxt ur e sglé;k?ui vé&% gat ur at ed
sodi um car bonatfe (150 rri) amd the nmilxture exiracted wijt h et hyl
acet at e ( IN-Propdnyt N-(2-TH extrlacts wer¢ conbined, dried
(MySO[ er r J(3-damathyldnance ol in vacud. The residue was
purified lprofyDabaminirdor ifl i ca, dilchl or omef hane: di etjhyl et her
9:1, and tdhloronaghthalepe 4y to > g28¥39%)| of N#he desiN&d prioduct as a
col or | ess |@xample 10) [ejl VHz (CDCl[err]) U1l 0.99 (6H, t, J =
¢

80

7 Hz): 1.05 (3H, t, J % . 2. (2H m; 50 (4H, M) 2.69 (2H,
m;: 3.34 (1H m); 4.34[¢1H, 1’/ 7.30-7.75 (1H, m.

N-Propionyl, N-(2- i
Dimethylaminoethyl

}-1-amino-4- OO
chloronaphthalene 5.34 N/A N/A

(Example 11) 0 N
T

N-Propionyl, N-(2-

|
aminoethyl)-1-
aminonaphthalene Oj/N\L >10 29.68 313

{(Example 12) N
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M5 Cl: mz 351 ([MH] , 100 9. IR (thin film V[err] (cnferr]): 1652,
1716, 2970. 25 M croanalysis for Cerr]Herr]Nerr]O[err]

Cal cul at ed C 75. 40% H 7.48% N 7.99% Found
75.55%  woouesiss - 57% 7.94%
EXAMPLES 3-15 By following the geroral procedure of B&HFBI¥MISE and 2,

several additional conpounds of 30 Formula § were prepared anf are
described in Table | bel ow

16 The conpounds of Formula | have,pselagviahi@ied i n standard
invivo and in vitro assays routinely USRahmbPnyFeATkiS it hg| abi 1 ity of
test conpounds to interact with the central Ner ygus syst em of

ani mal s, t HCihpoun@ST abl [Sttadidre ( ' trsorders 5
such as paifn, depression, anxiety andg(cHi ZOpih pakta. Iﬂ,lﬁ,sgypi cial assay,
conmpounds are evaljuated for th 'i,r,diagi | i fayset O Di Mfhgd O the [[err] submt
of the cal ¢i um channel fiound in ani M. @30ing/Ie| $@8€mg/RE gnfi fi cant
binding to|this recepton indicates afconpoundps. anal ggré.c potential .

I n anot her ds were evalyated forftheir ability to Jreduce the

hyper al gesig‘é’ Pie F@“;gf carl h iin the fgllowi ng assay: nodji ceptive

pressure ti 5 /oeting- wrgured In theg rat paw]pressure |test using
an anal gesi| | LI O and gel.itto J.J.} A nethod for
measur ementEHP RRAE gesi :jEc"f' vity on|inPt¥ned ti&8ue. | Arch2 Int
57

Phar nacodyT(,Ex"}ﬁ'pﬁ 419, NA@ e Pprague-Dawl ey rats (70- 90\);2) wer e

trained on{|this a)paratugbefo e the tgst day. Pressure s gradual ly
applied tolthe hind pawl of eachrat Noqgi ceptivelthreshol ds were
det er mi ned Rgaw el Nfdasspr e requifed to ellicit paw 15 witHhdrawal. A
cutof f poi tetiylanyiny ﬂtﬁ)\‘mas o0 prevent any tissue gdanage to {the paw. On
the test d ’rm“? 9 1Ifﬁ)t(_?ﬁt;a;el @ ppasur pments ware takenfbefore arimals were
admi ni st er ¢ .oronap Y err 2 % pqueblls dar rlddeen| n b$2i nt rfapl ant ar
i nj ection [FESHEED i gh ojn' d paw.
=z NN
'\
N-Propionyl, N-(2- 0,
Diethylaminoethyl)-
(1-amino-4- OO
nitronaphthalene 0.800 -5.7 2.0
(Example 15) O-__N
e

*MPE: maximum possible effect — set as baseline value prior to treatment with carrageenin

As noted above, the invention compounds of Formula I are typically utilized in the

form of pharmaceutical compositions for human therapy of CNS disorders. The

5  compounds can be formulated with any excipient, diluent or carrier commonly utilized in
the pharmaceutical art. Such common excipients include potato starch, corn starch, talc,
sucrose, lactose, cellulose; flavoring agents such as peppermint, orange flavor and the like.
Binders and lubricants such as magnesium stearate, colloidal silicon dioxide and gum
tragacanth can be utilized for convenient oral or parenteral administration, for example as

10 tablets, capsules, aqueous solutions, elixirs, syrups, and controlled release patches, pellets
and suppositories, as well as solutions for IV, SC and IM injection. The formulations will

typically contain from about 5 % to about 95 % of active compound of Formula I (w/w).
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Noci ceptive thresholds were taken again 3 h after carrageenin injection to
establish 20 that aninmals were exhibiting hyperal gesia. Animals were
orally dosed with a compound of Formula | (by gavage) at 3.5 h after
carrageeni Rud i@yl ONS and noci ceptive threshol ds were dat 1
and at 2 h post-carrageenin. Tabl&l | presents the bu"c?l’”oc‘g"ff’@’g g%ctlwty
of representative invention conpounds when eval uated in the above

LS5 370 1 3 AR Sl B Pl

r ef er ence. a dose whicBBis effective to treat a CNS disorder. Such dose will generally be from about 17

Tabl e | . . i
i ﬁdug ed 0.1 to about 2000 mg/kg of body weight, typically about 1 mg to abov.[thlé)prpégﬁ : r,ﬁgeenl n

hyper al geskamutibiiean be administered from 1 to about 4 tlmes a day, or as oﬂlervnlsze mctated é’

rat Conpound Structure (1 t]h [err]

at a28s tk}ewagggllar paneghm}g(fgpdxtlon being treated, and eattendmg medical practmoner bi ndi ng
dose dose site @0nyg/ kg
@0ny/ kg P.O P. 0.

N- Pr opi onyl , N-Ti® compounds of Formula I can additionally be utilized in combination with other
active ingredients, for example selective serotonin re-uptake inhibitors such as fluoxetine

10  hydrochloride, and any of the tricyclic antidepressants such as benzazepines and the like.

The following examples further illustrate specific formulations provided by this invention.

EXAMPLE 16
ts Tablets
N-Butyryl, N-(3-dimethylamino-propyl)-5-amino-indole 200 mg
Potato starch 50 mg
Magnesium stearate 25mg
Tale 25 mg
20
The above ingredients are blended to uniformity and then pressed into a tablet. Such tablets
are administered from 1 to 4 times a day to an adult human suffering from depression and
in need of treatment.
EXAMPLE 17
25 Capsules
N-pivaloyl 1-amino-2-trifluoromethyl-naphthalene 300 mg
Corm starch S0mg
Dextrose 50 mg
Magnesium oxide I mg
30

The above ingredients are blended to uniformity and filled into an empty telescoping
gelatin capsule. Such capsules are administrated from 1 to 4 times a day to an adult human

suffering from schizophrenia and in need of treatment.

SUBSTITUTE SHEET (RULE 26)



D et hyl am noet hyl ) - I -am no- 4- .
" chl or onaphdhal ene - @@. 170 51.5 22. 2
(Exanmpl e 1) N- Propi onyl, N-(2- D ethylam noethyl)- 4-am no-9- fluorenone

0. 058 6.4 (Exanple 2) N- Propionyl, N (2- r
Di et hyl am noe%ﬁy?af 1- am no- 4- P%/GBWO"SS
7.7 brononapht hal ene - - 0 065 -2.6 7.7
(Exanpl e 3) 4 N-Propionyl, N (N
Mor phol i no) - | -am no4- ch oronapht hal ene
>10 - 44.8 30.7 (Exarﬂakeate@lsolunon O N
Carrageenin l\ll-gr%gﬁmy N-(2-diethylaminoethyl)(1-amino-4-bromonaphthalene),

5 hydrochloride salt 500 mg

isotonic saline gs 1000 ml

The invention compound is dissolved in 1000 ml of isotonic saline and filled into a sterile
plastic bottle equipped with a drip tube. The solution is administered IV to a human .

10 suffering from chronic pain resulting from colon carcinoma.

EXAMPLE 19
Transdermal skin patch
N-acetyl, N-(3-(N-cthyl-N-isobutyl)aminopropyl-

15  3-amino-6-bromofluorene 450 mg
propylene glycol 10mg
elastomer 5mg
methyl cellulose 50 mg
sodium carboxymethyl cellulose 25mg

20
The above ingredients are blended and spread onto an elastic tape. The tape is applied to

the skin surface of a mammal to prevent and treat migraine pain.

The compounds of Formula I are useful for freating all conditions resulting from

25  disorders within the central nervous system in animals, including humans. Commonly
treated conditions include pain, depression, anxiety and schizophrenia. Other conditions

that can be treated according to this invention include seizure disorders, i.e. epilepsy,
Huntington's disease, Parkinson's disease, amyotrophic lateral sclerosis (ALS),
Alzheirmer's disease, migraine, cerebral ischemia, and compulsive disorders such as

30  narcotic addiction, alcoholism, smoking addiction, appetite disorders such as bulimia and

obesity, sexual performance, and sleeping disorders.
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thermal hyperal gesia in the

rat Conpound Structure ICSO([err] M %VPE* %VPE*

at a25 | h post 2h post - bi ndi ng

Oéggﬁg kg Wi G184 3 5! tleg_ 5(2T/GBO(§(?107§Q<9

N- Propi onyl, N (2- (3-diethylam no- propyl))-I-am no-4- chl orona_pﬁt_ﬂa_l_eﬂe

5. 03 %&aﬁl aim 27.5 (Exanpl e 5) N- Pr opi 0|:p,l-l—«—|‘<lr(’2~

Di et hyl ami n ﬁls fdam no4- [err] nlrp

azi donapht ha enémpound of formula I 0. 885 \M\‘“\H\‘W | e

6) 0 [err] N-Propi onyI

Di et hyl am noet hyl ) - 3-chl orobenzyl anifle (Exanple &b [err]

1.7 N A N A N- Pr opjionyl , N(Z/DethyLW

3- bronobenzyl - am ne N—(X),,-—N ©4.81 laced
- NV A (Exanpl e 8) N- Propi onyl, N 2 P||per| dyl et\ﬁlgl ) -1 - ThisShee et Hi eenkﬁ‘ﬁ‘i

I
s R' is hydrogen, Ci-C; alkyl, or C,-Cy alkenyl;

R2 and R3 independently are hydrogen, C;-C, alkyl, phenyl or benzyl, or

taken together with the nitrogen to which they are attached complete a ring

having from 4 to 7 ring atoms, one optionally being oxygen;
X is (CHp)p,, CHMe-(CH3)y,-1 or (CH3),.1-CHMEe,
10 nisl,2or3;

4, . .
R is an aromatic or heteroaromatic group selected from

RS RS
_@ (\/\/\ RS %_ RS
-CH; T
) —©3/ ) ‘\/\/\/I . N
RS

T b4
RS RS =
5 -~ G
S
o)

whertein R5 is hydrogcn, halogen, C;-C,4 alkyl, nitro, N3 or CF; and R6is hydrogen, Ci4

O
0 Me
/U\ ' ~p /U\ O%Me
alkyl, -(C=0)Me, -(C=O)NH;, 0" Phor Me .

15  and the pharmaceutically acceptable salts thereof.
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am no-4- chl oronapht hal ene > 10 N A N A

(Exanpl e 9)

Carrageeni n i nduced t her mal
hyper al gesi g,/

r at Corrpoung"d&"&n;S Structure MO err]([err]N)  F5PEBOVOIT8} pEx

at [err] 1h post 2h post bi nding

gsoig / kg 2 d?Asfompound according to claim 1 wherein R is C1-Cs alkyl. o eP O , l"llﬂﬂm%‘ﬁm " m,

N- Propionyl, N-{2- (3-dinethylam no- propyl))-1-am no-4- chlorondphthat erse +
2.336 N A N A (Exanpl e 10) N- Propi onyl , N-(2-

Di met hyl am 913'? o F\céc c{i ; & oI fwg«%gi%rﬂ gﬁgdp%eﬁﬁdenﬂyetfcx-& alkyl.

N A
5 4. A compound according to Claim 3 whereinn is 2 or 3.

5.34

5. A compound according to Claim 4 wherein R4 is selected from

°‘ 0(

6. A compound according to Claim 4 wherein R is selected from

‘9‘
o“

7. A compound according to Claim 4 wherein r* is selected from
o)
/['Q/ ' NYQ (3 o AL
N N N |
H H l Et

‘ and N

P
C 3 CH3

10
This Sheet Has Been Replaced
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(N-benzyl)- am noethyl)- 1 - am nonaphthal ene [err] > 10

29. 68 3.13 (Exanple 12) [err]

Carrageeni n i nduced

t hermal hypevebgessssa in the PCT/GB00/01788

rat Conmpound Structure 22 ICerr]([err]M %VPE*

%VPE* A at 26 | h post 2h
post ; : : : LOAl.ng dose dose
e 8.@?%%%1‘71?(091}11(1 éﬁ%arrr%l}xﬁ (E:]O Claim 4 wherein R is sele@éd'#b0 |
P. Q. P. Q. N- (2- Di et hyl aanmi no- N et hyl ) -NAF—rrettyt=—"
I qui nol i n4-yJ)J) - Lonam de [err) cxl “ﬂ |
e O (e o MTNURAL
Di et hyl anmi noet h o |- ; CF; andchllor ghaht hal ene'™ "¢ v & s *
0.177 15. 0.90 (Exanpl e 148 0

N-Propionyl, N-(2- HN@sr] Di et hyl ami noet hyl ) €Fs (1- ani no- 4-

[err]

9. A compound according to Claim 4 wherein R4 is selected from

Ns
Cl : 0, : ?
i/ . and 7 '
s s s

10. A compound according to Claim 4 wherein R* is selected from

NO, CE,
@ ’ J}\Cl and b\
H &, |

t-Bu

11. A compound according to Claim 4 wherein R*is selected from

/
/ . m\CFa and /
0 o o
NO, CF,
10 12. A compound according to Claim 4 wherein R*is selected from
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ni t r onapht hal ene 0. 800 -5.7 2.0
(Exanpl e 15) N>< *MPE: maxi mum possi ble effect - set as
baseline value prior to treatnent with carrageenin As not ed
above, thegy j,on conpounds of Fonnula | are typically utilized in the .
f or m of phgvﬁégéhkical conpositions forzgiuman therapy of ‘H*@EV&%rs. The

5 conpounds can be fornulated with any excipient, diluen

comonly utilized in the pharmaceutical art. Such commm I '
i ncl ude pod3t4 compeund acewsding &a Glauh 4 whatein R is seleggedfrome, | actﬂ@ﬂmllmﬂmm“l
flavoring agents such as peppermnt, orange flavor and the |TkKe.c . ® s =
Bi nders and | ubricants such as magnesi um stearate, qolloidal silicon

di oxi de and gum tragacanth can Qe utili conveni et qral or
par ent er al m{atMexa i1 @ 10 %Iq:o’u queous
sol uti ons, i Syr Qs d controhled rele ches,

and supposit oNi e¥, as welN as s®Futi &ns for 1V, EC and IMi The

formul ations will typically contai chon1about 5 %to about 95 % of
active compound of Formula I (ww). The preparations
wi |l be adm nistered such that the active ingredient is presented at a
dose which is effective to treat a CNS disorder. Such dose will generally
be from about 0.1 to about 2000 ny/kgy of body weight, typically about
1 g t oS abdhtA caupaugd Recordingto @M4Wmne€4ilendeqs adm ni stered from1
to about 4 tines a gay, or as otherw se dictated by the particul ar
patient and conditi/fn being treated, and the attendi ng nedi cal

practitioner. =\conpounds of ffaxmula | can gditionally be
utilized i rCeRYI Nt i on -Gl @- 0, , -G; 'ngﬁ@@li e@h‘, exanpl e
sel ective serot Of re- upt ake=Thhi bitors suchfTas fl uoxetine TO
hydr ochl ori de, and any of the tricyclic antbﬁgpressants such asgt

benzazepines and the like. The follow ng exanples further illustrate
speci fic fo5mitdhpouna afdofdthPRhnd ¥ndé bf ClainttVEidt14G hich is selected from

N-Propionyl, N-(2-Diethylaminoethy1)-1-amino-4-chloronaphthalene
N-Propionyl, N-(2-Diethylaminoethyl)-4-amino-9-fluorenone
N-Propionyl, N-(2-Diethylaminoethyl)- 1-amino-4-bromonaphthalene
N-Propionyl, N-(N-Morpholino)-1-amino-4-chloronaphthalene
N-Propionyl, N-(2- (3-dicthylamino-propyl))-1-amino-4-chloronaphthalene
N-Propionyl, N-(2-Diethylaminoethy!)-1-amino-4-azidonaphthalene
N-Propionyl, N-(2-Diethylaminoethyl)-3-chlorobenzyl-amine
N-Propionyl, N-(2-Diethylaminoethyl)-3-bromobenzyl-amine
N-Propionyl, N-(2-Piperidylethyl)-1-amino-4-chloronaphthalene

N-Propionyl, N-(2-(3-dimethylamino-propy1))-1-amino-4-chloronaphthalene
N-Propionyl, N-(2-Dimethylaminoethyl)-1-amino-4-chloronaphthalene
N-Propionyl, N-(2-(N-benzyl)-aminoethyl)-1-aminonaphthalene
N-(2-Diethylamino-ethyl)-N-(7-methyl-quinolin-4-yl)-propionamide
N-Acryloyl, N-(2-diethylaminoethyl)-1-amino-4-chloronaphthalene, and
N-Propionyl, N-(2-Diethylaminoethyl)-(1-amino-4-nitronaphthalene).

10  16. N-Propionyl, N-(2-Diethylaminoethyl)- 1-amino-4-chloronaphthalene.

—

17. N-Propionyl, N-(2-Diethylaminoethyl)-4-amino-9-fluorenone. This Sheet Has Been Replaced

TR
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EXAMPLE 16 15 Tabl et s

N-Butyryl, N-(3-dinethylam no-propyl)-5-am no-indole 200 ng Pot at o
starch 50 ny Magnesi um
Stearate 25 ngy I

25 ng 20 VOB ove i ngredients are brended to uni formﬁcilr/%;%aﬁyﬁ%n
pressed into a tablet. Such tablets are admnistered froml to 4 tines

a day {0 an golplophfERt & BhefidriifbelyH- SRR 2S8R Bariene, —F e O

tcggghrggt - N- pi val oyl 1-amino-2-trifluoromnethyl - napht hg' ﬁﬂgﬁuﬂj I“N“Hi lIII
* oS s

Corn starch jg, N-Propionyl, N-(N-Morpholino)- 1-amino-4-chloronaphthalene.

Dextrose 50 ny

Magnesi ufh oxi de | mgy 30

The above i ngrRPrPitns], RY(E (BldROYRehidDropyl)f- LaminbW-cAlotbnhpttlakele.i Nt 0 an enpty

t el escopi ng gel atin capsule. Such capsules are admnistrated from1l to
4 tinmes a day to an adult hunman suffering from schi zophrenia and in
need of tr eatinRPtopionyl, N-(2-Diethylaminoethyl)-1-amino-4-azidonaphthalene.

EXAMPLE 18 Parenteral sol ution

N- pr opi onyl N- ( 2-di et hyl am noet hyl ) (I - am no- 4- br ononapht hal ene), 5

hydr ochlior i @2. Nalctyloyl, N-(2-diethylaminoethyl)-1-amino-4-chloronaphthalene. 500 ng

I sotoni c saline _ gs 1000
m The invention conmpound is dissolved in 1000 ml of isotonic saline

and filled i28tN-Peopiondy Ni(@DicthylamigogthyD-{1-traine-faiteopaphihplsee)wi t h a dri p t ube.

The solution is admnistered |V to a human

24. A compound according to any one of Claims 1 to 23 which is a pharmaceutically
15 acceptable salt.

25. A pharmaceutical formulation comprising a compound of any one of Claims 1 to 24

together with a pharmaceutically acceptable diluent, carrier or excipient therefor.

20  26. A method for treating 2 CNS disorder in 2 mammal in need of treatment comprising

administering a CNS effective amount of a compound of any one of Claims 1 to 24.

27. A method according to claim 26 wherein the CNS disorder is selected from pain,
depression, anxiety, or scﬁizophrenia.
25
28. A method according to Claim 26 wherein the CNS disorder is selected from

Huntington's disease, Alzheimer's disease or amyotrophic lateral sclerosis.
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10 Hailfd BEENG ARG 'chﬁorllfjc“ggo% resu‘!g-&—-f-%e”il"aﬁ‘barm Aoma. 90927557'68000 7 8
EXAI\/PLE 19 Transdermal skin patch

N-acetyl, N (3-(N-ethyl-Nisobutyl)am nopropyl- 15

3- am ni o- 6- br onof | uor ene ___,,450 ny

propyl ene gl ycol

L o L 0

sodi um car box;r/wggthyaaﬁfgdllyl ose

The above ingredients are bl ended and spread onto an elastic tape. The tape
i-s applied to 1. A compoundofifomuplé hice of a manmmal to prevent and treat

m gr ai ne pai n. The conpounds of Forrmula | are useful for
treating all conditions resulting from di sordergzwithin the central
nervous systemin animals, including huggns. Conmon)y treated

condi tions include pain, depression, gahxi f-y—@c—sthi zophrenia. O her

condi tions that can be treated accord)ng to thhgginvention include

sei zure disorders, i.e. epilepsy, , HuR%ington's disease, Parkinson's

di sease, anyot roWh'F"éml ‘ateral sclerosis (ALS), Al zheirner' s di sease,

m grai ne, cerebral ischem nd co i ve.disqrders such as 30 narcotic
addi cti on, *al cohol i sm BS%@dﬁ ﬁn‘tcj‘ @tjm ra%bgtﬁa'f@ i sorders such as
bulima and obesity, sexual per f or mance, & s| eepi n d| sorders.

Lerr] Unat R aad & indepigenty sre bydeossa, Gusti SUmH DB O FEEL

taken together with the nitrogen to which they atc attached complete a ring

having from 4 to 7 ring atoms, one optionally being oxygun;
X is (CHo)p, CHMe-(CH3)y.1 or (CH3)p.1-CHMe,
10 nisl,2or3;

R is an aromatic or heteroaromatic group selected from

RS

RS
RS RS
' Az . v ./ 2 N

3

o R RS /@/F@
R§
jf‘@/ o O -F
B

wherein R5 is hydrogen, halogen, C;-Cy alkyl, niiro, N or CF; and Rsis hydrogen, C,4

ol
0 e
_ _ )L A~ /u\o g Me
alkyl, (C=0)Me, (C=O)NH,, =~ ©  Phy, Me
15 and the pharmaceutically azceptable salts thereof
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I ndependently are hydrogen, ([err] al kyl phenyl or

e

R[err]“

benzyl, O taken together with the nitrogten to which they
are attached conplete a ring having from4 to 7 ring atons,
one optionally being oxygen,; X is (CH err]
CMe-(CHerr])[err] or (CHerr])[err]- Clm fs—t—2-or3;

Rlerr] is an aromatic or hetero aronmatic group sel

wherein Rierr] is hydrogen, hal ogen Cerr] alkyl Tml ﬂr"mliﬁ"ﬁ‘li hr
CF[err]and R[errt]h s hyd ro&g Jerr]

0 al kyW! ‘{‘%PF‘-]WS‘J t mgeameldd: phar maceut i cal | y acccpt abl e salts
t her eof

5 when R is CHs, (X0, is (CHy)s, and R? and R
are both ethyi, R* is not 7-chloroisoquinol-4-yl;

when R' is H, (X), is (CH,); and R® and R®
. are both ethyl, R* is not benzyl],
o 4-methylbenzyl, 4-chlorobenzyl, 2-chlorobenzyl,
' 4-bromobenzyl, 3-sthylbenzyl, 4-isopropylbenzyl,
4-n-propylbenzyl, 3-n-butylbenzyl, 2-t-butylbenzyl,
" 4-g-butylbenzyl or 2-bromobenzyl;

o 15 Wlicn R! is methy! or ethyl, (X), is CHMeCH,
and NR’R® is N-piperidinyl,
R* is not benzyl;

when R’ is H, (X), is CH; and R* is benzyl,
20 NRR? is not NHCH,Ph, N-piperidinyl,
NH-t-butyl, N-morpholinyl, N-pyrrolidinyl,
N-azepinyl, N(CH3), or N(CH>CHs),; and

when R? is n-butyl, (X), is (CH,); and R*
25 is benzyl, NR’R? is not NHCH,Ph

5" £apiani AMENDED SHEET



AT %{ﬁ”;‘b A v BULLBSDD“O]- _ﬁ Y T
23a ﬁgrﬁﬂe.ge 9@%‘ proviso that in # MR A 5 when Rlerrl]: Oogzzﬁ?%ﬁ%oo%&
and Rl err] and Rl err] are both elhyl, Rerr] is not
7- obl or oi soqui nol - 4yl ; when Rlerr] is H, (X)[err] ISW
Rlerr] and R err] are both ethyl, Rerr] is not—

4- et hyl bezzyl, 4-chl orobenzyl, 2-cbl orobenzifi, ﬂm\“
3-at hyl benzyl I, 4-i sopropyl benzyl 4 mm. propy .
3-n- but yl benzyl -t-b ben @r L B

2- br onobenzyl ; 2. °°q’/ﬁl¢é’ﬁé ?ﬁcgﬁﬁ'}‘g f °‘ar%‘t1h‘§ﬁ‘ef8f‘ Retlﬁgl E‘{‘@Fer r], is

CHVECCH[ er r ] and NRlerr]Rerr] is N piperidinyl,

Rl err] is not benzy; when R err] is H X)[err] is CH[err] and

Rerr] 1s benzy kg fo Cigin)® {ﬂé W' Raedcdidntly are C,-C, aliyl.
NH-t - but yl , Nn%rﬁgh%n?pr?ﬁéacl\ckog‘?gro?%fmnyWhEﬁh aht f\?—gzep?rﬁe,& (Cl:%

or N(w[err]SC'ﬁIlZAwhiboundacwl (COTei 8 Wwhegiom BQorl3, (X) is (CHerr] and
Rlerr] 25 benzyl, [err] is not [err]

5. A compound acoordmg to Claim 4 wherein R is selected from

soiscdvodice
*qan

6. A compound according to Claim 4 wherein R is selected from

C0 - G5 oo, o3
o“tp

7. A compound according to Claim 4 wherein K is selected from
. o,
CF, o, _
Fat TN O s OIS 3 O
N N
N H clH ét
3

and N

10
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ol 01159552201 R ‘
& '-‘%‘orr%'ound accor di g VSRR ETeIT R errT‘ 1\82E% 38000178
3. A conpound according to CI aim2 wherein Rler+]--and— -

R[err] i ndependently are C[err] alkyl. 5 4. A conpound
Claim3 wherein nis 2 or 3. 5. A conpound accorﬁlm“mc'm ‘|ﬂ1 Amr
wherein R err] is selected from [err]

4 6. A conpound according to d ai nf% wherein Ris sel ect ed from

SWNErT

8. A compound according to Claim 4 whercin R is selected from

EYo) o) (o)
NO, CF,

C 9. A-compound according to Claim 4 wherein R4 18 sclected from

E '10. A compound according to Claim 4 wherein R is selected from ©
_— C“s t-Bu

-11..A compound according to Claim 4 wherein R*is selected from |

({2 m\Cﬂ and L_Q

.10 12.°A.comipound accordmg to Claim 4 wherein R s selected from

m
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. Fuuseggor e ompoundaweof 0y Al v 22000 TS
C|a|m4 wherein is selected from [err] 9 A._conpound accordlng

to daim4 wherein is selected from

10

. ORI o

13. A compound according ro Claim 4 wherein R4 is selected from

N «
N N N X N
o N - + P > N N
N N F, N CH,
NO,

14, A compound according to Claim 4 wherein R’ is selected from

cI c
CF, ’ Et

15. A compound according to any one of Claims 5 to 14 which is seélceted from

N-Tropionyl, N-(2-Dicthylaminoethyl)- 1-amino-4-chioronaphthalene
N-Propionyl, N~(2-Diethylaminoethyl)-4-amino-9-fluorenone

.- N-Propionyl, N-(2-Dicthylaminoethyl)- 1-amino-4-bromonaphthalenc
' N-Propionyl, N-@¥-Morpholino)-1-amino-4-chloronaphthalenc .
_ N-Propionyl, N-(2- (3-dietbylamino-propyl))- 1-amino-4-chloronaphthalenc

N-Propionyl, N-(2-Diethylaminoethyl)-1-amino-4-azidonaphthalene

“ N-Propionyl, N-(2-Disthylaminccthyl)-3-chlorobenzyl-amine

N-Propionyl, N-(2-Diethylaminoethyl)-3-bromobenzyl-amine

. N-Propionyl, N-(2-Piperidylethy!)-1-amino-4-chloronaphthalene .
~ N-Propionyl, N-(2-(3-dimethylamino-propy!))-1-amino-4-chioronaphthalcne
N-Propiony}, N-(2-Dimethylaminoethyl)-1-amino-4-chloronsphthalene '

N-Propionyl, N-(2-(N-benzyl)-aminoethyl)-1-aminonaphthalene
N-(2-Diethylamino-ethyl)-N-(7-raethyl-quinolin-4-yl)-propionaride

" " N-Acryloyl, N-(2-dicthylaminoethyl)-i~amino-4-chloronaphthalcne, and
N-Propienyl, N-(2-Dicthylaminoethyl)-(1-amino-4-nitronaphthalerie) i

16. N-Propionyl, N{Z—Dicthylafxﬁnocthylj«l-mnino-d,-chloronaphthalcne. '

17. N-Propionyl, N-(2-Dicthylaminocthyl)-4-amino-9-fluorcnone.

Eapfa AMENDED SHEET



[ er iiliaiiedesy mopise 2098 dmbeonlsndiize bl 5 W
wher et eI"ect ed from[err] 11. A conpound accordl ng to
Claim4 wherein Ris selected from [err] 10 12. A conpound

ekl Tl Whrainn < St o e

10

15

20

30

18,

19.

20.

21

22.

23.

24,

- 25.

- 6.

-27.

s AVENDED SHET AEHA A

27
N-Propionyl, N-(2-diethylaminoethyl)- 1-amino-4-bromonaphth-
alene.

N-Propionyl, N-(IN-morpholino)-1-amino-4-chloronephthalene.

N-Propionyl, N-(2-(3-dicthylamino-propyl))-1-amino-4~chloro-
naphthalene.

N-Propionyl, N-(2-diethylaminoethyl)-1-amino-4-azidonaphthalene,
N-Acryloyl, N-(2-diethylaminoethyl)-1-amino-4-chioronaphthalene.

N-Propionyl, N-(2-diethylarinoethy!)-(1-amino-4-nitronaphth

_alene).

A compound according to any one of Claims 1 to 23 which is a
pharmaceutically acceptable salt.

A pharmaceutice] formulation comprising a compound of any one of
Claims 1 to 24 as defined in formula { without the proviso in Claim
1, provided that:

when R is CH;, (X), is (CHy)s and R? and R? are both cthyl, R* is
not 7-chloroisoquinol-4-yl; and

when R’ is methyl or ethyl, (X), is CHMeCH; and NR?R? is N-

" piperidinyl, R*isnot benzyl.

" Compound as defined in Claim 25 for yse in medicine,

A method for treating a« CNS disorder in a marmal in need of
treatment comprising administering a CNS effective amount of

$ SHEET HAS BEEN
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14 A'conpound"c'cordl ng to Caim4 er| n R[err] S seﬁfrft‘ﬁ’from

whicch s sel ected from o o N Propiomyl °“elﬂllliﬂ|ﬂ|\||||lﬁllllﬂll1“

N- (2- Di et hyl am noet hyl ) 4am no-9-fl uor enoneg ~ [*J- Propi dhyl

N- (2- Di ot hyl ami noef hyl )- 1-a no-4-bromwonplithal ene * .

N- Ppi onyl, N-(N- Nbrqnimpou@bfﬁbmhoﬂabldnﬁw&drihl ini;abaaeof Claims' 1-to 24

N- Propi onyl, N-(2- (3-diethylamnm no; pri)pyl | - am no4-; chor-onapht hi al ene
N- Pr opi onyl , N— ( 2- Di WithopRePReEse 1 Claii hni no4- azi donapht bal enc '

.5 " 28.. - A method according to Claim 27 wherein the -CNS " disorder is
* selected from pain, depression, anxiety, or schizophrenia,

29 A method according to Claim 27 wherein, the -CNS disorder ‘i
. selected from Huntington’s disease, 'Aliheimer’s disease or

© 10 . " amyotrophic lateral sclerosis.
77,;/heet Has Bee,, Rep
g
7 AMENDED SHEET |

e Fmofan $1

1w e



N- Propi onyl, N-(2-D etbyl kniinoethyl)-3-chl oxobcnzyl-astine * *BEPLACEM[NT SHEET

N- Propi onyl ,, N-f%—Bretby‘l am noetxyl ) - 3- br or nobenzyl- anii ne — : o
. - Pr opi onyl , | -ami no4chl or onapht hal en REPLACEMENT SHEET
N- Pr opi onyl , ﬂ' [) propyl )) -1 -ani no- 4- chi or gn@ipht hal cn&

N- Pr opi onyl , anns nOE‘I hyl ) - I27am no4- chl or onApht f all ey DEC 24901

N- Pr opi onyl , N-(2 (N— be| zyI ) - am noet hyl) -1 - am noapht hal ene
- (2-Di et hyl ami no- et hyl ) - N- (7- et hyl - qui nol i n-4-y1) - pr opi onari

N-Acryl oyl | et hyl am no _nob4s ehl or o ht h Icne and

N- Pr opi onyl , 125 ?\Eg cfl%ly ?Ble é’?%l%oe Vﬁl\f "mrllncl)(h“%r ﬁ%‘% éenoT 10
16. N Propi onyI N-{2- Di et hyl ami nocthyl)- | -am no 4 chl or onapht hal cne.
17. N-Propiony}, 2- Dl gt iyl and noeft by.1) 5 4 amn quorcaonc

18. N Propi om}‘{f% ' ,N’%o%”f?g 1@1@%‘5@%3@?5#&'*@%@?? Wt ononapht al ene.

19.. N-Psopionyl, N-(N- Mrpholino)-I-amno-4-chl oronapht hal ene. 5

20. N-Propion

(3 di et nyl anm A PISBORY 2 gy EmieR e bR higronephbalene.

N- Propi onyl, N-(2- D et hyl am noet hyl ) - | - am no- 4- azi donapht hal ene. 10
22. N Acryl oy 2- di oet h r onapht hal ene.
23. N-Propion {%Plfnﬁe%%b erﬂ%Paﬁlﬁ%% %‘%)5)1 ammo— T ﬁdonﬁf’%ﬁ]fa@?%napht hal ene).

10 22. N-Acryloyl, N-(2-diethylaminoethyl)-1-amino-4-chloronaphthalene.

23. N-Propionyl, N-(2-Diethylaminoethyl)-(1-amino-4-nitronaphthatene).

24. A compound according to any one of Claims 1 to 23 which is a pharmaceutically
15 acceptable salt.

25. A pharmaceutical formulation comprising a compound of any one of Claims 1 to 24

together with a pharmaceutically acceptable diluent, carrier or excipient therefor.

20 26. The use of an effective amount of a compound of any one of Claims 1 to 24 for

preparing a medicament for treating a CNS disorder in a mammal in need of treatment.

27. The use according to claim 26 wherein the CNS disorder is selected from pain,
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{57) Abstract

Aromatic and heteroaromatic amides of formula (I) where R1, R? and R? can be alkyl, X is alkylene, and R4 is an unsubstituted or
substituted aromatic or heteroaromatic group such as naphthyl or fluorenyl, are CNS agents useful for treating pain, depression, anxiety,
seizures, and schizophrenia,




