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Thi s i nV&¥0 d@Bi46DNCer ns benzam de conpounds. pharmaceuti cal pcruses/n4sas
conposi tions containing these conpounds. and their preparation and use to

treat 5 or protect agai nst neurodegenerative conditions.
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been suggested. One of these neurodegenerat_we conditions. Parkinson’s
15  disease, is associated with abnormél dopamine 'deplétion in selected regions of
the brain. _

Recent summaries of the state of understanding of Pafkinson’s disease
are provided by Marsden, C.D., in "Revieiv Article - Parkinson’s Disease”
Lancet (April 21, 1990) 948-952 and Calne. D.B., in "Treatment of

20 Parkinson’s Disease” NEIM (Sept. 30, 1993) 329:1021-1027. As these reviews
point out, dopamine deficiency was identified as a key characteristic of
Parkinson’s disease. and the destruction of the dopaminergic nigrostriatal
pathway paralleled dopamine depletion in Parkinson’s patients.

Rapid development of Parkinson’s-like symptoms in a small population

25  of illicit drug users in the San Jose, California area was linked to trace amounts
of a toxic impurity in the home-synthesized drugs. Subsequent studies in
animal models, including monkeys, demonstrated that !-methyl-4-phenyl-
1,2,5,6-tetrahydropyridine (MPTP) was the cause of the Parkinson’s-like
symptoms which developed in the illicit drug users, as reported by J.W.



Langston et al., in "Chronic Parkinsonismin Humans Due to a Product of
Meperi di ne- Anal og Synt hesi s" Science (February 25, 1983) 219, 979-980.
These ear WO94/31déhgs and the many studies that they stinmul at perigskiasag he
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in other primates and other test animal:e which had been dosed directly with
MPTP. They further point out that thé administration of MPTP induces a
marked reduction in the c_ohcentration of dopaminé in the test subjects.
20 _ These findings have led to the dévelopment of an assay for agents
effective in treating dopamine—asso‘ciatéd neurodegenerative disorders, such as
# Parkinson’s disease. In this assay, test animals are given an amount of MPTP
adequate to severely depress their dopamine levels. Test compounds are
administered to determine if they are capable of preventing the loss of
25  dopamine in the test animals. To the extent that dopamine levels are retained, a
compound can be considered to be an effective agent for slowing or delaying
the course of neurodegenerative disease, e.g., Parkinson’s disease.
Another assay for agents effective in treating dopamine-associated
neurodegenerative disorders has been developed. In this assay, the striatum of



test animals is injected with the neurotoxicant, 6-hydroxydopam ne. 6-

Hydr oxydopam ne has a dopam ne-depleting action and is widely accepted as a
nmodel forwmgﬁ“gondltmns Test conpounds are adm ni st er ed geoprriyspisgsne if
they are capable of preventing or reducing the | oss of dopamine in the test
5 animals. Again, to the extent that dopam ne levels are retained, a
conpound can be considered an effective agent.

M tochondrial function is associated with many neurodegenerat ive
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has general |y bel@&xr@?rdtﬁ "Ir'}fegg@fﬁi Pﬁkﬁ%ﬁ?s%isr&”mr&u% (1994) i1945146).

unrel at ed I nventi on structural changes
yiel ded larg®e diThus; enczgenu whxch p]ﬁtectsdiémanngclmndnabdysfunqlmnmsﬂdab! RdP’I‘P
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reports of biol ogtlldggymgctﬁuﬁ y ot her, structural I%/ di fferent

Penzam des. These r e pMtadslsi are Iaiadneavaxlable for determmmg the efficaey et materials in the
doparm ne. r ecept oGS L et BFPUSERTPTSNE DBt o prpmpls s ffta of
study” Eur.ad. Nefinpddi@S'aghih@SAlzhéinet’s3didéde can be determined in cell culture tests.
In two such tests, compounds are evaluated for their ability to protect against
- the amyloid 8(25-35) or glutamate-inducéd neuronal cell loss in rat embryonic
hippocampal neuronal/astrocytes cultures. In another test, compounds are
evaluated for their ability to intervene in _amyloid' B(1-40) beta pleated sheet
25  formation. Compounds which have this effect can be considered candidates for
treating Alzheimer’s disease.
While other benzamide compounds are known, their utility heretofore
has generally been as intermediates in chemical syntheses or in fields unrelated
to the present invention. Slight structural changes yielded large differences in

30 efficacy and toxicity. The vast majority of benzamide compounds have little or

3



Monkovic et al., "Potential non-dopam nergic gastrointestinal prokinetic
agents in the series of substituted benzam des” Eur. J. Med. Chem (1989)

24: 233- 2490 96131462 Banasi k et al., "Specific inhibig Iﬁsﬁfms:}
pol y( ADP- Ri bose) synt het ase and 10 - nono(ADP-ri bosyl ) transterase .
Biol. Chem (1992) 267:1569-1575; _ Bishop et al., "Synthesis

and in vitro evaluation of 2, 3-di nethoxy-5-

(fluoroal kyl)-substituted benzam des: high-affinity |ligands for CNS
dopamine D err] .. . receptors” J. Med. Chem (1991) 34:1612-1624,
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Ot her benzam de-contai ni ng pharmaceuti cal conpositions and their use

to treat or protagentsagahe serigscefy Spsttad benzemidesh&ur hoMedoChemi {19893ed in
comonl y owned -%-ifﬂzfﬁ-at es Patent nunber 5,472, 983. 25 St at enent of
the Invention = i Benzam de- based pharnmaceutical conpositions

having activity agai NBinasik et al., "SpRuifitCipBidieisf Yoly(ADPIGB6se) 3yfithe@ve HRen
di scovered. These conpositions i ncl ude. one or nore of the
acet ani dobeH¥ ani meno(ADPrsibesylinansterase” 1. Biol. Chem. (1992) 267:1569-1575;

BCT/ USo6) Oanat O Bishop £f gl mSymthesis and i vitrg-evaluatigp of 2,3-fimethaxy-55, o

agent in a phar ngreHdleal-kibstirted befmiited | Hgle-affini§ ligands forl €NS dopamine D,
' receptors” L._Med. Chem. (1991) 34:1612-1624; |
Hogberg et al., "Potential antfpsychotic agents. 9. Synthesis and
15 stereoselective dopamine D-2 receptor blockade of a potent class of substituted
(R)-N-[benz_yl-Z-pyrrolidinyl)methyl]ﬁenzamides. Rela'tions to other side chain
congeners” J. Med. Chem. (1991) 34:948-955; .
Katopodis et al., "Novel SubStrates and inhibitors of peptidylglycine o-
amidating monooxygenase" Biochemistg (1990) 29:4541-4548; and
20 . Rainnie et al., "Adenosine inhibition of mesbpontine cholinergic
neurons: implications for EEG arousal” Science (1994) _2_6_3:689-690.
K Other benzamide-containing bharmaceutical compoéitions and their use
to treat or protect against neurodegenerative conditions were disclosed in

commonly owned United States Patent number 5,472,983.

25 Statement of the Invention

Benzamide-based pharmaceutical compositions having activity against
neurodegenerative diseasss have now been discovered. These compositions

include one or more of the acetamidobenzamide, aminobenzamide or



In Formula | R is a saturated al kyl of from3 to 5 carbon atons, each Ris
i ndependently -NHCO-CH3, -NO2 or -NHerr], and nis 1 or 2, with the
fol | oW Ngyg 931469 OVi SOS: 1) when nis 1 and Ris -NO®2 at tb@rfhsﬂ%«isﬁton of

the ring, Ris not tert-butyl, iso-butyl, or propyl; 2) when nis 1
and Ris -NO2 at the 2 position 10 of therlng, R is not iso-butyl or
propyl; and 3) when nis 2 and R is terr-buryl and both Rs are

-NJerr], the R groups are not at the 3 and 5 positions of t he ring.
The carrier i shifrobeazaguide componads of Formulalas activepagenhin ajpharmatentically i er

as well. ceutical conpositions can be in bulk form but
nore typicall ’ga&e%%g?esent ed in unit dosage form 15 In a .
preferred enmbodi ment the phar maceuti cal conpositions include one or
nore acet am dobenzam de conpounds of Fornmula 1 as active agent. These

conposi tions exhibit acti
their ability to pr
reducti on dopami

y agai nst Parki nson's di sease as neasured by
ént MPTP-induced and 6- hydr oxydopam ne-i nduced

ey 2
(NHCOCH[erf])[err] [er &\?HRF ?rrula I, Ris a straight, branched
or cyclic saturated alkyl of from3 to 5 carbon atons and nis 1 or
2. Sonme of the benzam de conpounds enpl oyed in these

conposi ti ons aineFormuia IKROlsra sararaved dikyhVof iffone 3her S carbon acoms, . eaEheRses novel
conpounds as wel |l as WO
96/ 31462 independently -NH-CO-CH,, -NO, or -NH,, and n is 1 or 2, with the following

b nobenzant 4cZoNios L, #hen 3T 3HA'R NG, UPHE 4 PotitibR BEATHAEY R W ot |
preparati on of zekdmutgL tiso-butya] of Ipaégylco.p%ehtﬂ B 1 and R is -NO id @83 pasifieRt S .

of this invention. .. . hose acetam dobenzam des of For mula ||
wherein RQs zofstheaingitR is nog iso-butyl onguopyl; apd 13) wheatniisa2 and R’ Hylterlj-ﬂmt}ﬂom

3 to 5 carbon at d n is~l or - but to the pr
Chat, when n i ebonIeEaR Nor, e K groyps are gt br H4Ch 358 ' osinbans"giibe e
acet am do gr ouphd garpet x@%) b? RA Al &ifrief bl '@ b dn M@&Hbl@ dafridr ish@ell
acetam do group is not af the position of the rin when n is 2, the
acet am do grou rphanpacenticaheorapasitions garsbe inb thnltrxmn; typically are
conpounds, :
presented in unit dosage form. _ _
15 In a preferred embodiment the phhrmaceuti’cal compositions include one
~ or more acetamidobenzamide compounds of Formuia II as active agent. These
compositions exhibit activity against Parkinson’s disease as measured by their
ability to prevent MPTP-induced and 6—hydroxydopamme-mduced reduction of

dopamine levels. :
20 (NHCOCH,) , o _
25 In Formula II, R’ is a straight, branched or cyclic satrated alkyl of from3to5
carbon atoms and nis 1 or 2.

Some of the benzamide compounds employed in these compositions are
known compounds while others are novel. These novel compounds as well as



10 constitute an aspect of the invention. The foll ow ng

nitro- and am nobe’nzam’ des, as conpounds, are another aspect of
this i nveppiogBisedt tert - arryl -4-nitrobenzam de (CPI1033), N FrUS96

di met hyl pr opyl 4-ni trobenzam de (CPI1085), N-n-butyl-3-nitro enzama38
(CPI1135), N-n-pentyl-4-nitrobenzam de (CPlI 1140), N 2-nethyl butyl - 15

ni trobenzam de (CPlI 1146), N-n-butyl-3,5-dinitrobenzam de (CPI 1147) , N

met hyl cycl opropyl - 4- ni t robenzam de (CPlI 1164), N-n-butyl-2-nitrobenzam de
(CPI'1173), N-n-pentyl-2-nitrobenzam de (CPl 1174), and N-methyl cycl opropyl -
4- am nobenzam dsonfecRiditdamsl noyelhritrobrnzamides andmmgbttmmqs ich are usefulhese

conmpound nanmes and used .t hroughout t.his s Lfi re_internal
CGenti 11 catl on SHSRG iRREPERRE an b eRiation cf e Ky g
present ation addmonal'agpe*cfseoﬁhﬁnﬂv&%m\'l - In anot her aspect
this invention provides a nethod for treating a patient suffering

froma neur odegener aThose ay@mdohnmwemftﬁomnmlwbcrmpﬁmsraestraxght
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amount of one Opyt subject to ﬂﬁfﬁrévﬁé thdie whBR b8 deakd Rahs EittiER 95 bl PBﬁnJﬁi&f»l
descri bed. I'n anot her aspect this invention prOV|des

met hod for treatheragetamide gmup is not at the %posmmn of the tng.awbem diis i1the

characterized b rogqressive S ral [ VOUS .

function. This %@Fﬂ%@ 0; §T0WR .00 ta?gﬁﬁ'ﬁ?‘ %&ﬂoﬂg(’ﬂg apd, whep ‘Wsts% #’855 of
6 WO 96/ 34ckPamido groups are not at the 3 and 5 positions of the ring, as compounds,

PCT/ US96/ 04538 entral nervous systemfunctron an effective

anmount of &@e oconstitute ah aspm;t of the mvent:qmar maceutical conpositions just
descri bed. t ant. ﬁgsoect t hi s nventlo

provi des a net hod fthFrfg]é?‘ivﬁ'é G 8d arih 5%% ?&f‘ﬁ"E’WHg ¥ rAbhAgother

progressive | osgpett LMY Mvemitn/ NSerpufilyR AL dittBBérizaMide (CPII03329605-at ed
wi t h Par ki nson' s di sease. This nethod invol ves adm ni sterin

(preferably or adwylprqnyﬁﬂaupmdﬂ@léﬁﬁs N-ucbutyld-nitro a?mlde nervous
t .
FSJKZr (rargqceut i cal’ E%éfé Bgﬂ’cﬁ rqg;r)]en l mItroYJ Hﬁiggili lggg ﬁ'}%h%lﬁ)myltie | n

-another asnsct hittchehsanide (CPIPI46 'Nf)ﬁb@t yIB{ S aihittSbenbamie (CPIR14T3] Nent
10 suffering froma condition c aracter| zed by progressive | oss of

nervous system methylcycloprowie%-nmbémmlde (CPHABAhdN7ebutyl 2 fnitrebensamideni s

hod | |
nervous. syst em (GRS S B2 pirmbsmamiat (CPRA7AS, dng Nishe BRSeBbrotgl | f
phar maceuti cal Q%ﬂﬁ&béﬂzﬁﬁﬁdd (CPI124D)C T (THeCPI...." numbers following each of these

compound names and used throughout this specification are internal

20  identification numbers. They are employed herein to simplify data presentation
in the examples.) - _ o _ .

4 In another aspect this invention provides a method for treating a patient
suffering from a neurodegenerative condition and particularly a dopamine-
associated neurodegenerative condition. This method involves administering to

25  the patient an effective neurodegenerative condition-treating amount of one or
more of the pharmaceutical compositions just described.

In another aspect this invention provides a method for treating a patient
suffering from a condition characterized by progressive loss of central nervous

system function. This method involves administering to the patient with loss of



In a further aspect, this invention provides nmethods for preparing the

15 conpounds of Fornmulae | and Il. These nethods generally involve
condenst WO 96/31462 an al kyl amne of from3 to 5 carbon atmPBusdsigdss8 NoONO
or dinitro benzoyl hal i de having the nitro configuration
corresponding to the nitro, am ne or acetam de substitution
desired in the final conpound, optionally, reducing the nitro
groups, and, optionally, converting the am no benzam des to 20

acet am dobenzam des by reaction with an agetyl halide. Det ai l ed
Description of CAra) AFEYRUS gystem Hinction ap effeliv SMoyat of one or more of the 7y
I nvention enpl o ' X ' am nobenzam des
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and ni trobenzant des as active phar utrcal agents. The 25

acet am dobenzam des #na mestGmportinbaspect this invientibe prévides ameshad fori tdeatipgoup
and by Formula I1. In tI} se fg_rrrul ae, R|s a sa}urat-aid al kyl of from3 to 5
carbon atons an® PAufRt sp .from a progressive loss of g¢piral ner %ﬂﬁscﬁs@ﬁ‘b cpgp .
groups) mayche aSkinBort’b Yideh ¥ Thi A 3 di nents
i ncl ude wheg n %%U?ﬂgeﬁ&% t gjacet aéngg(l) gr oughllssmgtthotdhlgvgy,ve; Q&ﬁxﬁﬂsﬁﬂﬁf

7 WO 96/ 3{pteferably orally) to the patient with progressive loss of central nervous system
PCT/ US96/ 04538 . 3 or 4 o§ition of thfe ri and when n is.2 and
the acetam do gfnsHonaneffgctivg amount of one or pere0 e&qli)g.uggcegng FAPOSItGHY
6, 3 and 4, or an9si tions of the ring. Wth respect
to the alkyl suﬁlssfllagsucg‘r?teg', R, conpounds wherein Ris an al kyl

whi ch does not have 3§nlandthegaspeet thikdnventibn pravidesia méthod for tredtingca pimient

5 which bgnds to the _nitrogen of the ring, .are pref,erred.@Exanpl es of
t hese 10 miffering Ergnip copditign sharacigrized hy: progressiveass @f Beryays system
Acet am dobenzanm . Of . ' roi : e
NLertebutyl . 4_"afﬂﬁce?g%dﬁggé@gﬁg&gﬂb&gﬁ%@!ﬁ. ThisShedbd 3hFolves administering
N-i so- propyl - 4- ar tieqpatidnb svithaluissi of céittral 2i82yous systeth function an effective amount
N-tert-anyl -4-acet am dobenzgm de (CPl 1233), . .. ) )
N-tert-butyl-3-8E epaﬁrmr#}%mbgpmemé)qommns Just described.

N-net hyl cycl opropyl - 4; ackirfidk ' . -
N-tert-butyl 4-acet am&g%benzam P’@Fglﬁlggééﬁﬁﬁﬁaeﬁorgtemgg sefoerr?rggarmg the
acet am dobdszancompoundsléf Formulae I andHEr &hese methedsogenerallyeinvolvepondetsing

anong this fam| f acet api dobenzam des. Mdre parti.cularly,
thesg'ar-; t he agé@ilﬁgl@gﬁgﬁggrﬁqmg gg?car%on aztoms with 2 mono rd%nlm'gbenza/yl

halide having the nitro configuration corresponding to the nitro, amine or

acetamide substitution desired in the final compound, optionally, reducing the
nitro groups, and, optionally, converting the amino benzamides to

20  acetamidobenzamides by reaction with an acetyl halide.

2 etailed Descriptio e Inventi

The Benzamides
This invention employs certain acetamidobenzamides, aminobenzamides

and nitrobenzamides as active pharmaceutical agents. The
25  acetamidobenzamides are described by Formula I when R is an acetamido group
and by Formula II. In these formulae, R’ is a saturated alkyl of from 3 to 5
carbon atoms and n is 1 or 2.
The acetamido group (or groups) may be found anywhere on the ring.
Preferred embodiments include when n is 1 and the acetamido group is at the 2,

7



Forrrula | (when Ris acetamido) and Fornula Il where nis 1 or 2 and R is
saturated alkyl of from3 to 5 carbon atons subject to the

prow SO Wabssnaken n is 1 and R is either n-but yﬁcgnswyl',
the acetam do group is not at the 2 20 position of the ring, when nis
1 the acetami do group is not at the 3 position of the ring and

when n is 2, the acetamdo groups are not at the 3 and 5 positions
of the ring. Again, the five acetam dobenzam des specifically listed as

referred activ a nts.are referre ovel nds, with CPlIl 189 bein
the _ pesiipy o6 i Tifig 4ndl when 1 is 3 SRS U eeARRidD SpPURS R ot the
ni trobenzam desﬁe‘{ﬂa‘ PYEIn@E, 3%nd'e ?Qﬁd‘kss and 4, or 3 afid 5 PERHESsRALNE ¥

Formula | when I's an amnd or ni'tro group. for ‘1 R
is a saturated al kyl WithfrespaeaottheElk}ambmlltmmﬁlaMmpoundﬂmteﬁnR is an

fsglr:ut ﬁc\tM_ Eg t he m‘ﬁpégrence%{sor suébst [ tueg&ﬂ!ﬁ}aaﬁfge' r gsl t qogélbggt
SUbJ ect to 3 y 3%@%}1 B6dstB3he hitrogen of the ring, are preferred. Examples of these

PCT/ U896/ 04538 preferredR grouplsaage rert-butyland t&t-iamy-qu err] at the 4 position
of the ring, R is not rert-but propyl ; 2) when n
is1and Ris -NJerrh ce&’!“‘pﬁ@e@z‘ﬂﬁqstqfcfrf’wl% hef Pf‘ﬁé“lal‘?[@?e“}“ are: i s not

I so-butyl or pr _ a@ tert-butyl and both Rs
are -NO2, the R%%%%Bg&gﬁe%ﬁ%a?&% @ Igl p%smions of the ring. 5
Am nobenzani des Ni-m-pmpylebacemﬂidd)benzﬂm&al(ﬁmﬁ%),of particular interest as
active agent s are: N-i.sQ- propyl - 4-ni t robenzam de (CPI 1026),

N-t ert - but V0 3- NN-Hereamyl-4racetamidgbenzamide (CPII233)

N-tert-butyl-2- bt|4-'t-b g
(CP?r1045;J,y Ngéﬁﬁﬁﬁgch&#%i)en(zam e 184%) " ro.enzam ©

N-tert-butyl -3, N-dldﬂh)tlcylimpﬂpyh#eec(tﬁﬁidbﬂd@amxde (CP11241)
N-| - met hyl propyl 4- ni t.robenzam de (CP
N-tert-butyl - 4 ari noﬁ‘émww&@mméelyaamxde (GP11189) is the most preferred

N-tert-butyl - Qﬁ?{dﬁﬁ#ﬂxﬂ e (CP11248) . There are novel
conmpounds am)ng '?Ié"n s tam o? am nobenzam des and ni t robenzam des
and there &% additi dThelre am/mimmu;muvds:omponhdsmoag dus family of

intermedi ates to these materj.al s_and the bve descri ped .. .
acet ani dobenzama&%@ml °b°mmld°§f/b|@° i di esetq{gg.ge AtRfamidobenzamides of

ani nobenzani des Wﬁ%ﬁfﬁ@a@&ﬁ ?tgcﬁ and ?cﬂmula IIwherenislor2and R’ isa
N-tert-amyl-4-nitro enza (CPI'1033

saturated alkyl of from 3 to 5 carbon atoms subject to the provxso that when n

is 1 and R’ is either n-butyl or n-propyl, the acetamido group is not at the 2

20  position of the ring, when n is 1 the acciamido group is not at the 3 position of
the ring and, when n is 2, the acetamido groups are not at the 3 and 5 positions

3 of the ring. Again, the five acetamidobenzamides specifically listed as
preferred active agents are preferred novel compounds, with CPI1189 being the
most preferred.

25 The aminobenzamides and nitrobenzamides employed as active agents
are described by Formula I when R is an amino or nitro group. In these
formulae, R’ is a saturated alkyl of from 3 to 5 carbon atoms and n is 1 or 2 |
subject to the same preferences for substituents and their positions set forth with

reference to the acetamidobenzamides and further subject to the provisos that 1)



N1, 2-di met hyl pr opyl - 4- ni t robenzam de (CPI 1085),

N-n- but yl - 3-ni trobenzam de (CPI 1135), ' N- n- pentyl - 4-ni t robenzam de
( CPI 114Gy 96131462 N-2- et hyl but yl - 4-ni trobenzam de (CPl 1p¢8}usos/04838

N-n- butyl -3, 5-di ni trobenzam de (CP 1147),

N- met hyl cycl opropyl - 4-ni trobenzam de (CPl 1164),

N-n- butyl - 2-ni trobenzam de (CPI 1173), - N-n- pentyl - 2-ni t robenzam de
(CPI'1174), and N- net hyl cycl opropyl - 4- am nobenzam de (CPI 1240).
9 WO 96/ 31462

PCT/ US96/ 0453gWhen T is 1 and R is -NO; at\fae. A ROsision o the:ting. & b ook fert-buwvki e an
am no group, S ' Then 1 i L tROS i1s ' .
functionality ca "3‘2’ %rr%ggie?ﬁzt) vg%ensﬁé%l?ﬁgé‘i% Itsjgﬂéil th’l:zl‘lsosﬂxaﬁloz@ﬂgingéﬁ
form t he ani noisi sotpsebotyhioe propyls and Bpwihen if isr2rand R isvizrrityb andvbbth Rs

a pharmaceutical ly_acceptabl e ani on, such _as chlorjide, brom.,de, i odide,

5  hydroxyl, ®#6€t the R groups are pek atdhe 3sand & posipons,ebihei Eng. artrat e, |

oxal at e, . hlﬂﬁlﬁ e ] g W%? ' m}z& Egngﬁ are
referred tg it%‘nﬁﬁe e%anﬁm&gi% ers %eos t'’ha iggzlpsaﬁ ts are I ncluded

as well. active agents ar€ommonly owned United States Patent number
5,472,983, referred to above, .di scl oses several benzam des usef ul

in treating nel-iasepdrémitiobenzamide (CRIMZ8)es based on their protective

action in the MPIP . - ar ki nson' s di sease. The
conmpound N-ter -'ﬁﬁ’wgsgggggérﬂzg@bdeen(z%%lgy’ L (CP11189) of the
present invent lekﬁ-ﬁut?kllzlxﬂtrﬁbétﬂaﬁﬁdﬂmﬁ%ﬂﬁt I on product of one
of these benzanmi des (N-tert-butyl 4-nitrobenzam de (CPl1020)) which has

been foundOi n Nra-burctnisrobenzamide dCRIYMS)o whi ch CPl 1020 has been 15
adm ni stered ogally. Thjs.c | Svpk 4 y formed in the body by
reduction’ N ‘F;‘B?ﬁf‘%B“‘F"i%W%éEh@biozo to an am no noiety
(CPI'1160) fol | spper-Bivtyl-3,5-dinitrobea2imidal (CP11049), he ami no functi on.

The conpounds of the present invention, as exenplified by CPl 1189,

are much nore poldnethylpropybe-nigobenzapide (CREX84Y. 10 tines as potent) in
20 protectin ] frgm do Lne.re i |, the striatuminduced by.
S.C. ﬁ'@ﬁ%ﬁi%wgﬁﬁﬁ&l@a&@%w)&%ct urally simlar nolecul es
such as 15 Nq@@gﬁ@mr@mg&m @Pna4g).an acetando functionality,

they shoul d al so be safer than-CPl 1020 because they woul d not be
net abol i zed i n the [Jheye are navel compounds among, thie:family pf aminobenzamidas and

hydroxyl am nes nitlroibi%%lzﬁlmgdgs di %ﬁ@é abe §&&i¥i¥§gl Vel compounds which serve as

intermediates to these materials and the above-described acetamidobenzamides.
More particularly, these novel aminobenzamides and nitrobenzamides are:

20 N-ferr-amyl-4-nitrobenzamide (CP11033),
N-1,2-dimethylpropyl-4-nitrobenzamide (CPI1085),

# N-n-butyl-3-nitrobenzamide (CPI1135),

N-n-pentyl-4-nitrobenzamide (CPI11140),
N-2-methylbutyl-4-nitrobenzamide (CP11146),

25  N-n-butyl-3,5-dinitrobenzamide (CPI1147),
N-methylcyclopropyl-4-nitrobenzamide (CP11164),
N-n-butyl-2-nitrobenzamide (CPI1173),

N-n-pentyl-2-nitrobenzamide (CPI1174), and
N-methylcyclopropyl-4-aminobenzamide (CP11240).



25 would they be likely to result in am no- netabolites which may have
cardi ovascul ar and/ or anorexic effects.

10 WEE$1 484 462 | o PCT/US96/04538
PCT/ US96/ 04538 Phar maceuti cal Conpositions The
benzam de compounds of Formulae |I and Il noted above are fornul at ed

I nto pharnaceutical conpositions suitable for oral or other
appropriate routes of adm nistration such as parenteral adm nstration by

5 i njection or intrgveneo del iyvery. Phar mac i caj
corrplosji ti olns usi nlg tt}gx ﬁ}?%?ﬁ?démﬁ @?pmomams an a@‘%?cg'f% Sﬁégﬁﬁrﬂ’ﬂe
(CPI1189), N-terjcebyi!CE- R0 3R ?ﬁahhv_ can be ﬁs’;ﬁ é;f&_liuch or as a salt.

N-tert-anyl - 4- acet am dobenzam’ de (CPI 11233 tert-
am nobenzani de [CHielsd0form\thecaminb is protGrated tw tencationdorm GRIcofibidationndith-

%gsedtert but yl |,"IS!am gobﬁﬁéﬁanag‘%‘gﬁaﬁl 123&%@ e pr {;{? rﬁd wléh.gé)gpositicins
The conposi ki ONfydRixyP ditraidd Euloste, %b@ﬁn&&ﬂféﬁ@ dcbaed, Qhritad, didldte,

l'iquid solutlons or suspensions, or bul k powders. Nbre commonly, however,
t he conpositi onsummtqa,rmspﬂnwdtel nWhearthesedugingberizamidascare aeferied 0 dt istolbeat e

15 dosi ng. Ty e.forns l.ude efilled, preneasured
anpul es or eré'ﬁ’ar‘fb@s egialﬂté aﬁm?:hﬁf cﬁ?p%@it ions or pills, tablets,
capsul es or the |ike @dinindfly owned Uxﬁ@éstﬁés mhmdn&ﬁmossmwa B8 66

conpositions, the benzam de corrpoun IS usual ly a m nor conponent
(0.1 to say SOW@bqvmx@iosegrsewmgm;desmanmtmg neurodqgmgraauout 40%

by wei ght) th the r various ve rgiers and
o ocesel nt Wi do disgsse st PR pheih pridectie' st 18 MGMETE moySi mogif of

i qui d for m may PaRGhsties diseael APhe cORBOME N erBIHAS eét&nxﬁibbﬁimuet h
buffers, suspendi ng and di spensing agents, colorants flavors and

the Iike. (CPI1189) of ahe; presentripventioayis ianch i bmwnamm prodyctodf t he

such as. i cr ocr §BF SEAPRE bessamidds (RS CaincbedzamuB/CBTLOIR. ek 85"
exci pi ent .such ages falirdhinOthe 'I6dd°6F ratsand mice to @hfdhrCPHmD'lﬁS be&ent such as
alginic acid, Prinogel, or corn starch; a |ubricant
administered orally. This compound is hkely formed in the body by reduction
of the ring nitro of CPI1020 to an amino moiety (CPI1160) followed by
acetylation of the amino function. a -
The compounds of the present invention, as exemplified by CPI1189,
are much more potent than CPI1020 (approximately 10 times as potent) in
20  protecting mice from dopamine reduction in the striatum induced by s.c.
treatment with MPTP. Based on s'tructurall); similaf molecules such as
"+ acetaminophen which contain an acetamido functionality. they should also be
safer than CPI1020 because they would not be metabolized in the body to result
in metabolites containing hydroxylamines (likely to be Ames positive) nor
25  would they be likely to result in amino metabolites which may have

cardiovascular and/or anorexic effects.
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such as magnesium stearate; a glidant such as colloidal silicon dioxide;, a
sweet eni ng agent such as sucrose or saccharin; or a flavoring agent such as

pepper ni Mo of®iagy! salicylate, or orange flavoring. Wcthls &?gs

PCT/ US96/ 04538 In the case of injectable co&r{pgés’ ons

t hey are commonly based upon : i njectable sterile saline or

phosphat e-buffered saline or other injectable carriers known in the

art. Again the active benzanm de is typically a mnor conponent,
often being fromabout 0.05 to 10% by weight with the remai nder being the
5 injectabl ePhammacenticabCampositions. ' The i quid materials can be sol utions

. T, | |
' g(rjm' ni st rablsgsg(ranlsInjqﬁﬁth&maén@&r?ﬁwopp%gpgfs’gnu%e Omgr}ﬁréﬁpg% o4 entative.

Qher materi al formaed 'inté%lﬁhﬁﬁ&%ﬁbﬂ%ohﬁfd@ﬁidﬁﬁ%ﬁnﬂﬂ@' f66ral or other like are
set forth in Part 8 of Rem ngton's Pharnaceutical ‘Sciences, 17th 10

edi tion, 1985, approRrifetroutesiofadministratjon ﬂmhtasrparﬂaméyﬂmammwch i s
incorporat d by.referenc One can al so adm nister the
conmpounds gf tﬁ’éeq%r?&e% g’ﬁ"?‘}?"gﬁg?‘éY%u rel ease fornms or from
sustained rel ease dmﬂnﬂﬁiewﬂ@il}boﬁiﬁ%&ﬁﬁﬁs uﬁnﬂ‘iﬁ@&bﬁ bﬁ’lﬁtlsqﬁl-ren-butyl
representative sustained rel ease naterials can be found in the T ncorporated

15 materi al s4iacermidohenvamideRCR k8D N-teat-b8yl-3raceamidobenzamideondi t i ons
Treated and Tr |mans . .Jh | reted W th
t he benzani de- @ﬁ?ﬁh ﬁg ééﬁﬁ%\“bema—e mgg# @2%"&?&9"!% cl assed

generally as n UNLiePOButyl tions
characteri zed g‘;‘ protract eé% m?agfg st re%s upon tﬁ cen raP 28&?*
nervous sy}t emmﬂutgl-éehmhobcmnm (@Hlﬂé&)samfpre&ﬂedatnth eompositiops based

function. condi tions_i ngl ude, Parklnson s di sease, anyotrophic
| ateral scl erogﬂgﬁ%g&bw‘gﬁ{[‘@ﬁt i d thig tMG}; sease’ '), multiple
sclerosis, Huntingt el*i'x p%gﬁﬁ%s for oral ad xétﬁ‘ﬁid??véa L P ftm Of BHIRL ! C
retinopat hy, mul ti-i n ar ct enentla, macu egeneration and the

i ke. Each of l1t;mdsorhmuhstormuspemlonbaoabmlkrpmmy More @Blmomiypgowemrye

| oss of functi The benzam de conpqund- cont ai ni armaceutical -

composi ti ons. ofbeL SATSPOSTHAI 4TS PreseREN I it doee dop 4p fpiliard grturase

| nj ecti on 13uchagdng N FHIGH YR dospée Forfls YeIRAE prathied, BrémaRAR RS | ©
ss of funct

sone exten erse th ] ection
dose levels f osymmmtufrtt;e ﬂxqaxbcmnpnhﬁomrm' pilis\gtablets) capsules: orOthe hke?lﬁ the

LT(%F g/ hour to atse: of SOEICI cony sn hOLin sua]lx co;n%s:%gsmtﬁg %ggzamlhg ch?;%%& 1250
' usually a2 minor component (0.1 to say 50% by weight or preferably from about
1 to about 40% by weight) with the remainder being various vehicles or
20  carriers and processing aids helpful for forming the desired dosing form. A
liquid form may include a suitable aqueous or nonaqueous vehicle with buffers,
suspending and dispensing agents, colorants, flavors and the like.
A solid form may include, for example, any of the following
ingredients, or compounds of a similar nature: a binder such as microcrystailine
25  cellulose, gum tragacanth or gelatin; an excipient such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant
such as magnesium stearate; a glidant such as colloidal silicon dioxide; a
sweetening agént such as sucrose or saccharin; or a flavoring agent such as

peppermint, methy! salicylate, or orange flavoring.

11
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and especially 24.to 96 hours. A prel oadi ng bolus of from about 0.1 ng/ kg

to wabo63148D) ny/ kg or nore nmay al so be adninistered t pERbiREs3
adequat e st eady state levels. The maxi numtotal dose is not expect ed
to exceed about 2 g/day for a 40 to 80 kg human patient. 5

Wth these neurodegenerative conditions, the reginen for treatnent
usually stretches over many nonths or years so oral dosing is preferred for

patient convenience gnd tol erance  Wth oral.dosi n e to e and
especial Iy \Agntﬂa)e €356 101 JRIGC %%‘?‘V"{We@’ mﬁlbgﬁs"ﬂé‘}mﬁr e
representative

provi des from a?)tgg‘%tﬂ?et%(t)em gﬂ%nezdfsﬁﬁﬂfgﬁﬁ@%gﬁg 0 gﬁggmegqnjt:@ﬁﬂ% ‘%@ erred

doses each provkdowg ifitheranboAgain the activeubenzamide is t¥picallykgy mindr esmpeneat,! v

about 1 to about 5 Lk cours ope, can adm n| ster, the
benzani de corrpoGFFB ggu{gﬂ(;ogoqbgutOOS to 5&’ e“’ﬁ’c}gh?’ rthe & enbeigithe or it

i n _conbi nat |50n %,&&aaa%&mtﬁe like, = The li goqﬂite&x%slﬁse%sidﬁbﬁs BFnzam de

conpounds. Met hods of Preparation o

benzam de corrposmpennbns his invention can be prepared usi ng corrrmnl y
avail abl e starting erials and rgadi evabl e reactl

One representative prepst ﬁ?’PB?\“q"Eﬁf 'ﬁfﬁr Eﬁmugs‘fq?’k%g'f P‘A?"&P G\FPWPPE'F‘P%%FFyI

ami ne, but whi chydrely #éﬁrédélgﬁi\)@.} grﬂﬁ?hﬂ:mlk a8 Weifas procélsitipStebRfiqies! dndthe 9

20 reactions:

11 wher dik ars s¢tfiothsinHarta8 of Refingtonts Pl@rmaceutical Sciende) 17th [ err]
13 10 edition, 1985, Mack Publishing Company, Easton, Pennsylvania, which is
' incorporated by reference. _

One can also administer the compounds of the invention in sustained
release forms or from sustained reléase dfug delivery systems. A description of
representative sustained release materials can be found in the incorporated

15  materials in Remington’s Pharmaceutical Sciences.
Conditions Treated and Treatment Regi

The conditions treated with the benzamide-containing pharmaceutical
compositions may be classed generally as neurodegenerative conditions. These
include conditions characterized by protracted low grade stress upon the central

20  nervous system and gradual progressive loss of central nervous system function.
These conditions include Parkirlson’s disease, amyotrophic lateral sclerosis

s (ALS, "Lou Gehrig’s disease”), multiple sclerosis, Huntington’s disease,

Alzheimer’s disease, diabetic retinopathy, multi-infarct dementia, macular
degeneration and the like. Each of these conditions is characterized by a

25  progressive loss of function. The benzamide compound-containing
pharmaceutical compositions of this invention, when administered orally or by
injection such as intravenously, can slow and delay and possibly even to some
extent reverse the loss of function.

Injection dose levels for treating these conditions rahge from about 0.1

30 mg/kg/hour to at least 10 mg/kg/hour, all for from about 1 to about 120 hours

12
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PCT/ US96/ 04538 (O - Jerr] In step (A the
N-tert-b sRidgobenzamides (111) are forned. This PEPASLE/GIR3S
shoul d bgevgi;r‘??iesr out at tenperatures bel ow 10C 10 This step
(A) yields as benzam des I1l, the conpounds of the invention wher e
Ris -NJerr]. In step (B) the nitro groups in the nono- or
di-nitro benzanide Il are ~ subjected to reduction. This is

commonl y carri edn@ebpesidlly 24 €98 Hongs.a g€ preloading bolusSefcfromSationt 02F mpkaé
an appropriate cat alf/st such as a heterogeneous platinum 15 I ron

oxi de hydr oxi deabeutl 10amiglkg or marekmay alsoche administered 40| aghieve adeqyate steady r

wi t h hydrogen gas,and tal yst. o, This. step (B yj &l as
bengant des 1 v, ° SR Hnf, TR Edfinium soral dnsa is pot expdded o pEikstizbolt Bty
In step (C) thefgm 3016V RF hiiMan/pétidhe converted to 20 :
acet am dobenzam des V gé reaction with an acetyl halide such as

acetyl chl or8de. Thi s Withdheserneugodegenerative conditions.cthgregimencfosftreatmenty base

and at low to anhient tenperatyres such as - 20[err]C to +
20[err]C. This W‘éiﬁsg‘{%g%s °V=5mﬁﬂagﬂlﬁf°ftm-memlid§ﬁ _ nfetgFyed for
acet ani do. patient convenierite! %@@&aﬁ&éﬂ Wpith GraClRRS dﬁ%ytoaﬁfé)aﬁ@?ébt%ﬁgggo

prepare the conpounds 25 of the present invention. Exanples o
al ternat e rout etwarte four andrypicablyl theee oral doses parsdayar€representaive ragimens.

hese. al Lo nat o QHE Hee (GHAE aRP. fn AGimprogides feore abppf 38 aboin 46 "9

mat erial s, 19UCh nRfikg of YenBmmide] With Preféiréd BoRAEER IprévilifgOfrom about 3. &b
2,5-, 2,6-, wigikg 3,4- or 3,5- glirearri no- %‘rg di nip}'rol-b nzo%i %roiultzei %nﬂmtuhe
appropri at e al cdfang/kg and especially about 1 to about 5 mg/kg. 14

Of course, one can administer the benzamide compound as the sole

active agent or one can administer it in combination with other agents,

| including other active benzamide corﬁpounds. '
15  Methods of Preparation of Compounds
| ‘The benzamide compdnnds_ of this invention can be prepared using

commonly available starting materials and readily achievable reactions.

One representative preparatidn route, which is illustrated with rerz-butyl
~ amine, but which may be used with any alkyl amine, involves the following

20 reactions:

(A) . : ' -

' (NOC,), _ (NO,),
} .
COX + NH,C(CH;); — CONHC (CH,) 5
25 .
Iz
where X is halo such as I, Br, F or Cl.

(B)

30 (NH;),

III -CONHC (CHjy) 5

!

v
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(Alternate Route 1) or simlarly substituted toluene conpounds and, the .
appropr iwbes3ide¥! amne (Alternate Route 3). Al t er nRCEUISHEI04538

This route begins with acetylation of, for exanple, 4-am nobenzonitrile

5 (A) to conpound (B) using standard nmet hods. Aci d hydrol ysis of

tert - but anol in the presence of 4-acetam dobenzonitrile (B),

provi des a feasible synthetic “pat hway to CPI 1189. [err]

Al t ernat e Rout €C2 Acetyl ation, -using standard met hods, of the
| nexpensive starting nmateri al 10 PABA (C) affords a cheap nethod to
produce 4-acetam dobenzoic acid (D). % |on of (D) to the acid
chloride (E) using standard nethods (e.g and

subsequelnt am dgt i on usiI ﬁg&&igﬁ;d met hods 9 ﬁfiescrl bed[ |
previ ous y, produce i nexpensi v < err
Al ternate Foute 3 i-l‘gp Anot her net hod or the preparation of the
conpounds of the present i nvention begd, ns with acetylation, using
standard met hods, of, for exanple, paratoluidine (F) 'to

4- acet am dot ol uene (G. The synthetic internediate (Q may be
agents (e. g KNRCL o 117D 49 tae Neterclay] pitobsmaRDrL A Jresfrriiigy Tis
(igt lined in zxgacmﬁl gtf'&un@%@ cﬁ%gdem?t -at temperatures below 10°C. |
10 This step (A) yields as benzamides III, the compounds of the invention -
where R is -NO..

In step (B) the nitro groups in the mono- or di-nitro benzamide HI are

subjected to reduction. This is commonly carried out with a reducing agent
such as hydrazine and an appropriate' catalyst such as a heterogeneous platinum,
15  iron oxide hydroxxde palladium or nickel catalyst, typically on a snpport or
Wlth hydrogen gas and a catalyst.
~ This step (B) yxelds as benzamides IV, the compounds of the mvennon
where R is NH,.
| In step (C) the amino-benzamides IV are converted to
20  acetamidobenzamides V by reaction with an acetyl halide such as
acetylchloride. This reaction is carried .out in the presence of a mild base and
at low to ambient temperatures such as - 20°C to + 20°C. This yields the
#  compounds of the invention where R is acetamido.
Alternate synthetic schemes may also be used to prepare the compounds
25  of the present invention. Examples of these alternate routes are set forth below
using CPI1189 as the representative compound. Other compounds may be
prepared using these_altemate methods by 'sta_ning with appropriate starting
materials, such as 2- or 3- amino- or nitro-benzonitrile or 2,3-, 2,4-, 2,5, 2,6-,

3,4- or 3,5- diamino- or diniiro-benzonitrile and the appropriate alcohol

14
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PCT/ US96/ 04538 [err] Exanpl es The

i nvent i onwe 963162 f urt her described by the fol | owi ng Exanpl eBcT/us96/04538
These are provided to illustrate several preferred enbodi nents of the

I nvention but are not to be construed as Iimting its scope which
I's, instead, defined by 5 t he appended clains. Exanples 1 to 19
denonstrate the preparation of acet-am dobenzani des, as well as
nitro- and am nqagR#AHe Reate Mof Bindildly substimted &iMicd@vniiounds ahd ighe
benzam de corrpounds enpl oyed in the corrp05|t|ons and met hods of
this invention. aéﬂﬂ amioe; (Alematet Rowte he preparation of

phar maceutical c 05|t 0 slbased on the compounds. Thereafter biological
10 test resul t%ﬁsgﬁﬁ%—n' g the activity of the conpositions of the

i nvention are Tlii&%ht@%gms with acetylation of, for example, 4-aminobenzonitrile
Exanple 1 Prepar ati on of Ntert- but yl - 4- am nobenzam de

(CPI1160) 5 (A)to componadt(BBmswg standaed methqusg,Aadebsu)ofvmg-h;mmed
i t hyl t at f %.50d;
chr bonat e ol ut 118,41 Bmspick ot aceBiibbiehominieiRY, Pibyides s AR Wifheric oy er

anhydr ous magne? At B td gpnlggnd filtering through fluted filter
paper) and cooled to5[err]Cwith an ice bath. 4- ni t robenzoyl

chloride (18.6 g, 0.100 nole) in purified ethyl acetate (75 nl)
added dropw se at such aate to maintain the t er guyure below 10 (g

The ice bath was re upon conplet e 2afig d(enzoyl chl or jde g Hs
sol ution an e Leaghi on ir or 4"14%’ % The g ea
was then filter on ' aﬂu%ths gmnel theHgé rat thrree
times with 5% HCL, once with ,'.
16 '
A B
Alternate Route 2 , . _
Acetylation, using standard methods, of the inexpensive starting material
10  PABA (C) affords a cheap method to produce 4-acetamidobenzoic acid (D).
Conversion of (D) to the acid chloride (E) using standard methods (e.g., SOCL,)
and subsequent amidation using standard methods, such as those described

previously, produces CPI1189 from inexpensive raw materials.

fo iy § o § o sull
Ha — H \ . | HC” \ =% CPissg
: H H
" C D E
Alternate Route 3
15 Another method for the preparation of the compounds of the present

invention begins with acetylation, using standard methods, of, for example,

paratoluidine (F) to 4-acetamidotoluene (G). The synthetic intermediate (G)

may be converted to 4-acetamidobenzoic acid (D) with common oxidizing

agents (e.g., KMnO,) and subsequently transformed to CPI1189 as outlined in
20  Alternate Route 2.

15
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PCT/ US96/ 04538 saturated sodium chloride, dried over anhydrous

magnesi filtered “through fluted filter t he
sol vent ug r ppecfeof | eaving white crystalline pr o‘ﬁ‘ﬁ@ﬁgﬁlpﬁgﬁ

product was dried in a vacuumoven at 24 mm and 45[err] C for

hours. This procedure produced 17.13 g of crystals of N-tert-butyl- 5
ni t robenzam de (CPI1020) (77%yield), np 162-163 C. Proton nucl ear

magneti c resonance MHz in CDCl[err]) shomed absorptlons at 8.257 ppm
(d, 8.8 Hz, 2H 3, H) ;

6. 097 ppn1(bs, 1H;
Pal | adi um on c##¥on ‘ 10
mol e) in 95% et hanol at 55[err]C.7 A solutlon of hydr 1.2 m) in 95%
et hanol (10 nlL) was added dropw se ovel 30 nin. and nore Pd?C added (75
ng). The reaction refl uxed 3 hours, hydrazine (0.5 g) in 95% et hanol (5
m.) was added and tMe reaction was refl%ked for another hour.DThe reaction
was filtered on a buchner funnel, the volune of solvent reduced under

vacuum 15 and extracted with dichloronmethane. The conbi ned extracts
were dried ovelExamples magnesi um sul fate and sol vent stripped, |eaving
3.90 g of Ntert-butyl-4- ) anm nobenzam de (CPI 1160) 90%. vyi el d),

mel ting point 125 - Mﬁ‘?‘iﬂ‘@“@@el‘ﬂlﬁhﬂ described by, ths follawing ‘[err])

showed absor ba

6. 368 ppm (2H, "lgf‘é%ﬁ% é’zo%?@dQB %Qe ppm%lléﬁaodbxmems of @E)ﬂl@?&
3. 727 ppm (2H, bas arengt toNke2¢anstrudd s ﬂxminfx@ its, scope whiuli ¥/ irstead, defined by
Exanpl e 2 Prepar.at i on

f
N tort but g - 4the appeRded SlaiRai BRamRie) | #8d9 demonstrate the preparatipnpf)| -

hl d 0. 45 I
(o 92 (0 Cpstideppiploteel i os EL AR (BRIt Yty e
25 nmmole) in repdeyéntamt@ﬁmeaienﬁdmide]cﬁnqiounds bmployetidnithe goinpbsitions wd

tenperature below 10 C.- The reaction_ was allowed to warmto room
tenperature, st¢theds of this inventign., Sxamples2Q,t0; i demonsirate shg-preparation of

N Sert putyi s TAATPAREA AR Shedfof e compounds, Thereatier biological )

17 10 test results illustrating the activity of the composmons of the invention are
provided.
- Example 1

Preparation of N-tert-butyl-4-aminobenzamide (CPLIIQO]

tert-Butyl amine (14.6 g, 0.200 mole) was stirred in ethyl acetate

15 (150 mL, .purified by washing with 5% sodium carbonate solution, saturated
sodium chloride solution, drying over anhydrous magnesium sulfate, and
filtering through fluted filter papcr). and cooled to 5° C with an ice bath. 4-
nitrobenzoyl chloride (18.6 g, 0.100 mole) in purified ethyl acetate (75 mL)
was added dropwise at such a rate to maintain the temperature below 10° C.

20  The ice bath was removed upon complete addition of benzoyl chioride solution
and the reaction stirred for 4 hours: The reaction mixwure was then filtered on
a Biichner funnel, the filtrate washed three times with 5% HCI, once with

16
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PET/ 'U§96{%(;4538 121 [err]C. 90 MHz proton NMR (in DVSO d6)
showed akggl gs at 9.726 ppm (1H, bs, NH); 7. 71%dmRes0ks3sdd.
4.4 Hz; aryl ; 7.295 ppm (1 H, bs; NH); 2.844 ppm (3H, s; CH3CO;
1.448 ppm (9 H, s; t-butyl H).

Exanple 3 5 . Preparation of N-tert-butyl-3-nitrobenzam de
(CCF;I 1034) N-tert-butyl -3-am nobenzam de (CPl 1248)
an . N-rert-bytyl -3-aget.am dobenzam d CPL123

The ami dation pisausaied sediym @Jﬁﬁﬂ?eg‘i yer ﬂmmeﬁ'&“sﬁﬁfaﬁe- fitéred

ni trobenzoyl chlQrl ' - Qi | ag48 ' j : -

10 Cbutyt > 3 i (PR AR R Ben Fod (GO RGEM sulpped ff Seavhid Wnke eyl |

E gr rl Cl- H L proéicen Nd:bléodggt(?ﬁﬁ {'ltil.!dll1 fin as«lkmmddmfenm @dimmsamd 45%° €1forppm
-ar , S, ; : - H, . e 8.

(6-ar §| H d, 6?41 ours.) |Fhis Proced“f%plgf%w%ggmég %fr%tg'sgi,s'& N%F%'tb“gl’ll % BBQ

(N-H bs, 1H); 1.4 . . a0 ~1 I
(111) oxi de ydfﬂé&%éﬁt 9‘?%*&%%@2‘? rYé"@écfﬁEtli%%#kSr . Prgiog muclear | O
tert-butyl-3-am Xic agiohancé< 9. 55 MHE in TDEOL,Y skidwed absbfptivps aoi8:2571fn 120
[err]C. Proton NMR (in CDCl[err]) showed absorbances at 7,088 (4-6
I-Ie—ll)r yl 3Hi45 (dm8.8 Ha ;21"6|.37a§2ﬂf}5bwi( 2.8{8ynpm;(dc8.81Hg. 2H; §€§a§§ N-H, bs,
: 3. ppm VAR 2 N ik , : 4.%_(1 | H s, 9 H.
20 Ace§‘9?.£1tppg¥1wc§f lggll_qg?gsléggd&%gcr sbé%’?n g?rp éy2 gavz . K
Bt)}[ ﬁ[ t ;ngt ?{|9-53i Ic Pallafﬂ@lﬁh&miamtb@mmNNRi, aﬁlmﬁmwadded Glgl%im&(ﬁg. 225 i ng
- err]C r i
B 7 775" pplf (4-Tomale)in 3% sfhanol & 35°C. 4. SolBiOD D BYHIEITE ALy T B O%Fy |

?t Ogul[o 5|m l(_|N SH 8:%1.110'11)( 10 ML) #aP BEAPETpWise over 30 midSmdSmord PA/C ddRAY7BP™

18 "~ mg). The reaction was refluxed 3 hours, hydrazine (0.5 g) in 95% ethanol (5
mL) was added and the reaction was refluxed for another hour. . The reaction
was filtered on a buchner funnel, the volume of solvent reduced under vacuum,

15  and extracted with dichloromethane. The combined extracts were dried over
magnesium sulfate and solvent stripped, leaving 3.90 g of N-terr-butyl-4-

" aminobenzamide (CPI1160) (90% yield), melting point 125 - 127 °C. 90 MHz
proton NMR (in CDCl,) showed absorbances at 7.290 ppm (2H, d, 8.8 Hz; 2,6
aryl H); 6.368 ppm (2H, d, 8.8 Hz; 3,5 aryl H); 5.45 ppm (1 H, bs;

20 NHC=O0); 3.727 ppm (2H, bs; aryloNHz); 1.186 ppm (9 H, s; t-butyl H).

5 Example 2 .

Preparation of N-rerr-butyl-4-acetamidobenzamide (CPI11189)
Acetyl' chloride (0.45 g, 5.7 mmole) in ethy! acetate (25 mL) was added

dropwise to CPI-1160 (1.0 g, 5.2 mmole) and triethyl amine (0.58 g, 5.7

25  mmole) in ethyl acetate at 3° C at such a rate to maintain the temperature
below 10° C. The reaction was allowed to warm to room temperature, stirred
1 hour, and washed with 5% HCI. Recrystalliiation from acetone gave 1.08 g
N-tert-butyl-4-acetamidobenzamide (CPI1189)(89% yield), melting point 119 -

17
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PCT/ US96/ 04538 Exanpl e 4

Pr epar atwonegidgat ert - but yl - 2 ni t robenzani de (CPI 1035) and pcr/usesing:
N-tert-butyl -2-acet am dobenzam de The net hod of Exanple 3 is
repeat ed using 2-nitrobenzoyl chloride i-n 5 the am dation step. This
yields N-tert-butyl-2-nitrobenzam de (CPI 1035). Reducti on of

the nitrobenzam de with hydrazine yields N-tert-butyl-2-

2
TV 000 2 . 50 S Lo g b o1
Exanple 5 = ppm (1H, bs, N-HRI'EP#S phiro@Ipf &d, 60102 qayl Hﬂ"ﬂ'ZDS?ggg(ﬁH R,

(CPI 1026) and N-i so- pro% - 4-acet am nzam de
(CPI 1232) NH); 2.844 ppnrK3H nsit GHaCOD: Ed4Rppm O 15 s dpusi d).usi ng
4-ni trobenzoyl chloride and | so-propyl amne in the am dation step.

This yields Niso-propyl-4- 15 ni trobenzam de (CPI 1026).
Reduction of the nitrobenzam de with hm%g yi el ds N-i so-propyl -

am nobenzam de. Acetyl at Ion of the am nobenzam de vi eI ds
N-i so- propyl - 4- Preparation ob] ity enzamide (CPIT034

Exanpl e 6 r obenzam de
(CPI 1033) and dobenzam de
(CPI 1233) d using

4-ni trobenzoyl chloride and ‘he ani dation step.

This yields N-tert- ‘Shqlanﬁdatxonzaocedurqunsxmlﬁ cleWGGFfl'Ollom usmg 3-
Reducti on of thﬁ'ogex%zrogpe%nme (ilt?stevgdtor}' &%1‘11‘0%%':190%'1 ChigridR, Nl"lrn? avé %}Tf

ani nobenzani de?
10 butyl-3-nitrobenzamide (CPI1034) in 92% yield, melting point 123-125 °C.

Proton NMR (in CDCl;) showed absorptions at 8.517 ppm (2-aryl H, s, 1H);
8.337 ppm (4-aryl H, d, 8. 8 Hz, 1H); 8.121 ppm (6-aryl H, d, 6.4 Hz, 1H):
7.618 ppm (5-aryl H, m, 1H); 6.032 ppm (N-H, bs, 1H); 1.484 ppm (t-butyl |
H, s, 9 H). g
15 Iron (III) oxide hydroxide catalyzed hyd_fazine reduction produced N-
tert-butyl-3-aminobenzamide (CP11248) in 53% yield, melting point 118-120
°C. Proton NMR (in CDCl,) showed absorbances at 7.088 ppm (4-6 -aryl H,
m, 3 H); 6.794 ppm (2-aryl H, s, 1H); 5.902 ppm (N-H. bs, 1H); 3.145 ppm
(aryl N-H, bs, 2H); 1.458 ppm (t-butyl H, s, 9H).
20 Acetylation of CPI1248 as described in Example 2 gave N-terr-butyl-3-
'+ acetamidobenzamide (CPI1234) in 75% yield, melting point 194-195 °C.
Proton NMR (in CDC;) showed absorptions at 7.778 ppm (4-6 -aryl H, m, 3
H); 7.392 ppm (2-aryl H, s, 1H): 6.08 ppm (N-H, bs, 1H); 2.174 ppm (acetyl
CH;, s, 9 H); 1.500 ppm (t-butyl H, s, 9 H).

18
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PCT/ US96/ 04538 Acetyl ation of the am nobenzam de yi el ds
N-tert - aR¥d vé31462 acet am dobenzam de (CPl 1233). PCT/US96/04538
Exanple 7 Preparati on of _

N-i so-butyl -4-acet am dobenzam de 5 The met hod of Exanple 3 is
repeat ed usi ng 4-nitrobenzoyl chloride and | so-butyl amne in the
am dation step. This yields Niso-butyl-4-nitrobenzam de (CPI 1044) .
Reduction of the nitrobenzam de with hydrazine yields Niso-butyl-

am nobenzani de. 10 Acetyl at |5Eﬁm2£t-‘3:/|e am nobenzam de vyi eI ds

N-i so- butyl -4- ) :

Exanpl e 8

(CP11045) and N—tert-bu 1-2-acetamidobenzamide

N n- but yl - 4- acet am dobenzam de ' The nethod of Exanple 3 is

repeat ed usi ng 4- ni t Tahmethogd Ofcﬁxﬁﬂpbe?' éﬁntFPeated using 2rnijsebenzeyk ¢hloride ite

am dati on Th| S 1045
Re_duct i on § ?%?@n%ﬁ%ﬁ#ﬁ%@cf? Wﬁ@m 1%6 {Cll’ Qg?)l )
am nobenzam de ZReduction of the Aftfdbéndirnide ﬁfmtﬂyﬂrammymszmreﬂamylez-ds
N-n- but yl - 4- acet am dobenzam de.
20 aminobenzamide. _ |

Acetylation of the aminobenzamide yields N-zerz-butyl-2-

acetamidobenzamide.

10 Example 5
Preparation oﬂ\I-iso-pfogvl-4-nitrobenzamide (CP11026) and

- N-iso-propyl-4-acetamidobenzamide (CPI1232) K |
" The method of Example 3 is repeated using 4-nitrobenzoyl chloride and

iso-propyl amine in the amidation step. This yields N-iso-propyl-4-
15  nitrobenzamide (CP11026).
' Reduction of the nitrobenzamide with hydrazine yields N-iso-propyl-4-
*  aminobenzamide. |
Acetylation of the arr_xinobenzamidé yields N-iso-propyl-4-
acetamidobenzamide (CPI11232). |

20 Example 6
aration ofN-zerr-amyl-4-ni nzamide 1033) and
N-ter-amyl-4-acetamidobenzamide (CPI12
The method of Example 3 is repeated using 4-nitrobenzoyl chloride and
tert-amyl amine in the amidation step. This yields N-terz-amyl-4-
25 nitrobenzamide (CPI1033).
Reduction of the nitrobenzamide with hydrazine yields N-rerz-amyl-4-

aminobenzamide.

19
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PCT/ US96/ 04538 Exampl e 9

Pr epar at iwo 9681462n- pr opyl - 4- ni trobenzam de (CPl 1047) and  PCT/US96/04538

N- n- propyl - 4- acet am dobenzam de _ The met hod of Exanple 3 is
repeat ed using 4-nitrobenzoyl chloride and 5 n-propyl amne in the

am dation step. This yields N-n-propyl-4-nitrobenzam de (CPI11047) .

Reduction of the nitrobenzam de with hydrazi ne yields N-n-propyl -

4-
TSRS o Acevipion S aiBle iRl e R AAPRRGEE! 0o V1 ! 0

N-n-propyl -4- 10

Exanpl e 10 acetamidoberiZafiiidé fCPH238).
N- 1. 2-di met hyl propyl -4-ni t robenzam de (CPI1085) and
N- 1. 2-di met hyl pr opyl - 4- acet am dobenzam de The met hod of

Exanple 3 is repeated using 4- mtrobenzoﬁ ﬁB c\]rl de and 15

1, 2-di net hyl propyl amne in the am dati This yields N1, 2-

di met hyl propyl -4-ni t robenzmﬁga!{@éfl%é_bum.4-acetam;d9heg;§gmct ion of t he
ni trobenzam de with hydrazine yle

di met hyl pr ofy! - 4- am H&bemthqd o€ Example 3 is repeated usingt4-nitrobgpzayl chigside and

Banple 11 Yoyt amin i o Bblafers s iglas R AR CFBRARE e

(CPI'1140) and (CPI1044 N- n- pentyl - 4- acet ani dobenzani de |
The met hod of Exa H %3 is repeated using 4-nitrobenzoyl chloride and 25
n-pentyl amine in thdlednctcbn obthesnitrpberzamide, with dydrazine' yields N-iso-butyl-4-

N n- pentyl - 4-ni t rQbenzam (CPI 1140) .
21 amino! enzamx

10 Acetylation of the aminobenzamide yields N-iso-butyl-4-

acetamidobenzamide.

Example §
‘Preparation ofN-n-butyl-4-nitrobenzamide (CP11045) and -
_ N-n-buty]-4-acetamidob ide B
15 " The method of Example 3 is repeated using 4-nitrobenzoy! chloride and
n-butyl amine in the amidation step. This yields N-n-butyl-4-nitrobenzamide
(CPI1045).
Reduction of the nitrobenzamide with hydrazine yields N-n-butyl-4-
aminobenzamide. | |
20 Acetylation of the aminobenzamide yields N-n-butyl-4-

acetamidobenzamide.

20



WD 96/ 31462

PCT/ US96/ 04538 Reduction of the nitrobenzam de with

hydr azi newpieghtifsa - n- pent yl - 4- am nobenzam de.

Acetyl ation of the am nobenzam de yields N n-pentyl - PCT/US96/04538
acet am dobenzam de. 5 Exampl e 12
Preparation of N 2-nethyl butyl-4-nitrobenzam de (CPI 1146) and

N- 2- met hyl but yl - 4- acet am dobenzam de The nethod of Exanple 3

is repeated using 4-nitrobenzoyl chlori an 2- et hyl butyl amne in
the am dation step. This yields N 2-net 4- 10 ni t robenzam de

(CPI 1146) . : razi ne
yi el ds N-2-net hyl butyl = ou 8 &Ietyl ation

of the am nobenzam de yiel ds N— N- uw : 1d' be ideicet am dobenzam de.
15

Preparation of N n-pEag jpethodof; EWEMS&PQM mama)‘* pitkebenzoyl chloride and

Fopeat od” sk ng EPTUbY ARESE A pidarion sep,, This Y RERGH-ERRE Rt

am dation step. (CFI!M’A)I el ds N-n- pent yl -2-ni trobenzam de 20 (CP11174).
Reduction of the nitrobenzam de with hydrazine él el ds N-n-pentyl -2-
ani nobenzani de. Reduction of the pitrobgnzaspidg rwith, bydnazine aelds N-tepropyi-4ts

gl-zn- pentyl - 2- aminobenz%%ea}m dobenzami de.

Acetylation of the ar'ninobenzamide yields N-n-propyl-4-

10 acetamidobenzamide.

Example 10
_tion of N-1.2-dimeth 1-4-nitrobenzamide CPI 085) and

-'l 2-dimethyipropyl-4-acetamidobenzamide
The method of Example 3 is repeated using 4-nitrobenzoyl chioride and
15  1,2-dimethylpropyl amine in the amidatiop étep. This yields N-1,2-
dimethylpropyl-4-nitrobenzamide (CP11085). _ |
Reduction of the nitrobenzamide with hydrazine yields N-1,2-
dimethylpropyl-4-aminobenzamide.
Acetylation of the ammobenzamnde ylelds N-1,2-dimethylpropyi-4-
20  acetamidobenzamide.

Example 11
Preparation of N-n-pentyl-4-nitrobe: ide (CPI1140

-n-pentyl-4-acetamidobenzamide
The method of Example 3 is repeated using 4-nitrobenzoyl chloride and
25  n-pentyl amine in the amidation step. This yields N-n-pentyl-4-nitrobenzamide
(CP11140). | |
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PCT/ US96/ 04538 ' ' : Exanmpl e 14

Pr epar atwowsmfast-t ert - but yl - 2. 3- di acet am dobenzami de PCT/US96/04538 €

nmet hod of Exanple 3 is repeated using 2, 3-dinitrobenzoyl chloride

in the amdation step. This yields Ntert-butyl-2,3-dinitrobenzam de. 5
Reduction of the nitrobenzam de with hydrazine yields N-tert-butyl-2, 3-

di am nobenzani de. Acetyl ati on of the am nobenzam de yiel ds
El_x;rGrBI 2“235” 218 Reduction of31 &et ag\ gobenz&o d@fhydrazme yields N-n-pentyl-4-
N-tert-anyl - inttangdmidedobenzam de The method of Exanple 3
i's repeated u5| ng 2, 4-dinitrobenzoyl chloride and ten-amyl anmine in

the anidation step Acilylquefﬂxe dminobenzamide fields N-n-pentyl-4i ni t r obenzani de.
Reduction of the nLJ %ebenz.am de with hydrazine yields Ntert-anyl-2, 4- 15
di am nobenzanfgfa Acetyl ation of the am nobenzam de yields

N-tert-amyl -2, 4- di acet am dobenzani de.
Exanpl e 16 Preparation of

N-tert-butyl - 2. 5-di acet am dobenzani de Emm_le_l_ The met hod of Exanpl e
3 is repeated using 25dJn|t . !41 ar&\datlon

step. This yields eparatc =HEHIVEULY S aiIonanzan
Reducti on of the ni trobenzanNdf_ b g_nagc' idd ert-butyl -2, 5-
di anm nobenzam de. cety [ 0 € obenzam de yi el ds
N-tert-butyl-2,5- Th2SmethddafHExampleBdsrepsatkd using 4-nitrobenzoyl chloride and
23 2-methylbutyl amine in the amidation step. This yields N-2-methylbutyl-4-
10  nitrobenzamide (CPI1146). '
~ Reduction of the nitrobenzamide with hydrazine yields N-2-methyibutyl-
- 4-aminobenzamide.

Acetylation of the aminobenzamide yields N-2-methylbutyi-4-

aéetanii_dobenzamide.
15  Example 13
ration of N-n-pentyl-2-nitrobenzamide 1174) a

- N-n-pentyl-2-acetamidobenzamide
The method of Exa_mple '3 is repeated using 2-nitrobenzoyl chloride and
n-penty! amine in the amidation step. This yields N-n-pentyl-2-nitrobenzamide
200 (CPI1174). ' |
Reduction of the nitrobenzamide with hydrazine yields N-n-pentyl-2-
‘aminobenzamide. ,
Acetylation of lthe aminobenzamide yields N-n-pemyl—z-

acetamidobenzamide.
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PCT/ US96/ 04538 _ Exanpl e 17
Pr epar at wooosrBiabk t ert - but yl - 2. 6- di acet am dobenzam de US96/04538'€
nmet hod of Exanple 3 is repeated using 2,6-dinitrobenzoyl chrorlg

in the amdation step. This yields Ntert-butyl-2,6-dinitrobenzam de. 5
Reduction of the nitrobenzam de with hydrazine yields N-tert-butyl-2,6-

di am nobenzani de. Acetyl ati on of the am nobenzam de yiel ds
N-tert-butyl-2,6- di acet am dobenzam de.4

Exanpl e 18 10 Prepara
N-tert-butyl-3.4-di acem g , g of Exanple 3
i s repeated using 3,4-di ~an dati on

step. This yields '\memddyéfﬁxﬁn rBisr gZ .3-dinitrobenzoy) chlonde
Reduction of the nitrobenzam de with h dra2| ne yields N-tert-butyl-3,4

di am nobenzani d8.the amidation SICP Thigpields N tem-butyl12:3-dinitrabenzamide. de i el ds
E_x;rGr{)lt eb l{tgyg 3, 4- Reduction o?(iﬁé 8 % %@?%ﬁl hydrazine yields N-zerr-butyl-2,3-
N-tert-butyl - SMW,d@benzam de - The met hod of Exanple
3 is repeated using 3,5-dinitrobenzoyl chloride 20 I n the am dation
step. This yields N-Acetylationyf the sminotienzasnide FieidsiN-terr-butyl-2,3-

Reduction of th I’llta"[ r%b nzam&ie with hydrazine yields N-tert-butyl-3,5-

di ani nobenzani dgacetamidobenza Acetyl ation of the am nobenzam de yi eI ds

Q)

N-tert-butyl -3, 5- di acet am dobenzam de.
24
Example 15
10 ~ Preparation of N-terr-amyl-2.4-diacetamidobenzamide

- The method of Example 3 is repeated using 2,4-dinitrobenzoyl chloride
and zerz-amyl amine in the amidation step. This yields N-terz-amyl-2,4-
dinitrobenzamide. | - |

Reduction of the nitrobenzamide with hydrazine yields N-terr-amyl-2,4-
15  diaminobenzamide. | | |
Acetylation of the aminobenzamide yields N-fert-amyl-2 4-

diacetamidobenzamide.
Example 16
_ reparation -tert-butyl-2.5-diacetamidobe id
20 The method of Example 3 is repeated using 2,5-dinitrobenzoy! chloride

in the amidation step.. This yields N-ferz-butyl-2,5-dinitrobenzamide.
Reduction of the nitrobenzamide with hydrazine yields N-fers-butyl-2,5-
diaminobenzamide.
Acetylation of the aminobenzamide yields N-rerr-butyl-2,5-
25  diacetamidobenzamide.



WD 96/ 31462

PCT/ US96/ 04538 Pr eparation of Pharmaceuti cal
Conposi ti gy Exanpl

The corrpound“q‘ ‘Exarrpl e 1is adm xed as a dry powder with a“dry 96104538
gelatin binder in an approximate 1:2 weight ratio. A m nor anount of 5

magnesi um stearate i s added as a lubricant. The m xture is fornmed into 240-
270 nmg tablets (80-90 ng of active benzamide) in a tablet press. If these
tablets were adm nistered to a patient suffering froma dopam ne-associ at ed
neur odegenerative condition on a da| I y, Baﬂm&.ﬁl I y or thrice daily reginmen
t hey woul d sl ow tge, Nl ] SAntide 10
Exanpl e 21 | SR : s Ret-as a dry
powder with a starchThe method dfmﬁmblem:sa&pamacmngm G-dimirobenz]iyl chlotide .
The m xture is filled into 250 capsul es (125 ng of active
benzami de). |f ihthecamidption etspmgius &!ﬁlths&@r@wlt%ﬁ‘dW“Ober?l ent

AR R T e R e R R R
the pat yfRiinSbedzBRRRS - _
Exanpl e 22 The corrpound of Exanple 3 is suspended in a

sweet ened fl avored Acetylathamfe@gmqumcﬂeayleldn&mrf-bw

approximately 5 |f 5 s of this liquid rraterlal was

adm ni stered togé?”gé{'&‘%?h‘“%”d?‘ﬂsn ng from a dopam ne- associ at ed
neur odegenerative condition on a daily, twice daily or thrice daily

regi nen they would slow the progress of the patient's disease.

Exanpl e 23 , The corrpound dxampledBe 4 i s admi xed as a dry
powder withaa dry 25 ge 2 QX I ght ratio.
A mnor a 8nt of ' : 'u icant. The
T xture is formed i ntTmeABBod of Examp9 lﬂeﬁeﬁﬁﬂﬁisﬁlg(laﬁﬂlﬁﬁfbbﬁﬂz@ﬂ chldkidee

benzam de) in a tabl et press. If_these
25 WO 96/ 3n sigpamidation step. This yields N-terr-butyl-3,4-dinitrobenzamide.

PCT/ US96/ 04538

Reduction of the nitrobenzamide with hydrazine yields N-zerr-butyl-3,4-
diaminobenzamide. | ' S
15 Acetylation of the amin_obenzamide yields N-tert-butyl-3,4-

diacetamidobenzamide.

. : Example 19
~ Preparation of N-ferr-buty}-3,5-diacetamidobenzamide
The method of Example 3 is repeated using 3,5-dinitrobenzoyl chloride
20  in the amidation step. This yields N-tert-butyl-3,5-dinitrobenzamide.
Reduction of the nitrobenzamide with hydrazine yields N-rers-butyl-3,5-
diaminobenzamide.
Acetylation of the aminobenzamide yields N-rerz-butyl-3,5-

diacetamidobenzamide.
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tablets were adm nistered to a patient suffering froma dopam ne-associ at ed
neur odegenerative condition on a daily, twice daily or thrice daily reginen

they - woosswdstl d sl ow the progress of the patient's diseag TUS96/04538

Exanpl e 24 5. The conpound of Exanple 14 is dissolved In a
buffered sterile saline I nj ectabl e agueous nmediumto a
concentration of approximately 5 nmg/m . |If 50 ms of this liquid

material was administered to a patient suffering froma
dopami ne- associ at ed neur odeggner ati ve ndi t i 00 h as.Par ki nson' s di sease
on a daily, twice darERArayon 4l Lompositions; jose woul d

sl ow the progress of 10 t he pati ent&_@h@e. It will
be appreciated that any of the conpounds o ornmula | could be

enpl oyed in any of t{FhescompoundsefnExample ¥ isradmixed a3, dnimowdentwiting dry t hese
formul ati ons cou nﬁi‘! dmi ni st ered hese manners so as jfo treat

any of S Anprosiptate 37 wliahk 4538 . O OGO s

speci fi cat 'son gneél:ﬁm stEhtel i Habed aPaIBBHSantC rﬂ@mm%@fs%ﬁﬁfa into 240~
Dopamni ne Depl etion Studies (MPTP Mdel) 6J mce were

pretreated w t 27@img ¢ablets (80196 r(lg%fraetxhgbenzarmde) in x ¢dblletipress) Hithesedr ug
(p.o.) 30 mn-before MPTP. sdlssovg.in d I.sot oni ¢ dallne
(699 and o vEAPIEaOaiE Amiistred S a pafifh wHesing fopm asdongomipgassocts
base/ kg body WakaddebhePitfREhdRIdESN ol day, ww'etdﬁ teH mﬁeeaaw%egna@tm}

0.5 nanonol es/ ng protein. Goups of mce (n=8-10 per” group
recei ved eit hewould slow thevpriogrdse of ithes patidritiscdiseastri cl e pl us MPTP, or drug
pl us MPTP. Seventy two hours after receiving MPTP, mce were
sacrificed using cervical dislocation and the striata were

exci sed. e tissue was honogeni zed in %ﬁ%m%gchl oric acid, 25
centrifuged, and the supernatant anal yze y high performance |iquid

chr omat ogr aphy/ el ectFhe- eimpriund) ofdﬁmpfc(i]is(mixbtﬁ afdsy nmmiwidx hAastartls .
gﬁger natants \Aﬁge Stt xgaendaﬂpr}oxxma (S lq weng rano eetrrlmgtgt% is 'filled’} mtoc%b ?ncgt |28n
WD 96/31462  capsules (125 mg of active benzamide). If these capsules were administered to
PCT/ US96/ 04538 _ , .
_ a patient suffering from a dopamine-associated neurodegenerative condition on a
15 daily, twice daily or thrice daily regimen they would slow the progress of the

patient’s disease.

Example 22

The compound of Example 3 is suspended in a sweetened flavored
aqueous medium to a concentration of approximately 50 mg/ml. If 5 mis of
20  this liquid material was administered to a patient suffering from a dopamine- -
associated neurodegenerative condi_tion'on a daily, twice daily or thrice daily

regimen they would slow the progress of the patient’s disease.

Example 23
The compound of Example 4 is admixed as a dry powder with a dry

25  gelatin binder in an approximate 1:2 weight ratio. A minor amount of
' magnesium stearate is added as a lubricant. The mixture is formed into 450-
900 mg tablets (150-300 mg of active benzamide) in a tablet press. If these

25



The drugs were conbined with nmethyl cellul ose and were honogeni zed

In water for dosing. The dosage anobunt ranged from 10 to 50 ngy/ kg for

CPI 1160, &dd¢faend CPl 1234, and from 50 to 100 ng/ kg for C%J],gg%

The results of representative experinents are provided in Ta

2. The results in Table 1 denonstrate that the conpositions of this

I nventi on, as exenplified by CPI 1160, CPI 1189, and CPl 1234 were
effective in preventing dopam ne depletion follow ng MPTP chal | enge.
Table 1: Efficacy of CPI 1189, 1160, and 1234 at 30 ng/kg in the 15

ng/ kg MPTP I\/bdeltabletsowere@gﬂmqnd to a patient sum/ffmﬂ adopmuaire:agsociateibN- MPTP
CONTROL

0.72 [err] .05 neurodegenerative cond1t1q§14oria da:ly, tw%ilﬂ%ar thrice &mw cel l ulﬁpfsg 5
[err] .05 would slow the pl%%ré%s of the atﬁ‘ﬁi $ d¥stase. - 1- 02 [err]
.05 76. 7 5 nethy cel | ul ose 0.56 .07

36. 4 CPI 1189 1.37 .14 89.7

For conparison purposes the sanme tests rer on conpositions based
on CPI11020, a closely related benzam de% Results are shown in

Table 2. At $0 my/ kg, ThPkdmSSurd $CELE erlwietd@sssfveaeﬁhim&é@meﬁuesamzo

neur ot oxi ¢ action of MPTP (105% of con rol) while CPI1020 was not as

ef fective (56% dhjectabler aqu)eous medium to a concemranon of approximately 5 mg/ml. If 50

IZDZ:T 1 US96/ \6\5532/ Bi'nldé on this liquid material was administered to a patient suffering from a
dopamme-assocmed neurodegenerative condition such as Parkinson’s dlsease on
a daily, twice daily or thrice daily regunen this dose would slow the progress of

10 the patient’s disease. '
It will be appreciated that any of the compounds of Formula I could be

employed in any of these representative formulations, and that any of these
formulations could be administered in any of these manners so as to treat any of

the neurodegenerative conditions described in this specification.

15  Parkinson’s Disease Screening Methods

Dopamine Depletion Studies (MPTP Model)

C57BL/6J mice were pretreated with either vehicle (1% méthyl
cellulose) or a drug (p.o.) 30 min before MPTP. MPTP was dissolved in
isotonic saline (0.9%) and given subcutaneously as a single dose of 15 mg free

30 base/kg body weight to produce a reduction in striatal dopamine to about 0.5
" nanomoles/mg protein. Groups of mice (n=8-10 per group) received either |
vehicle plus saline, vehicle plus MPTP, or' drug plus MPTP. Seventy two
hours after receiving MPTP, mice were sacrificed using cervical dislocation and
the striata were excised. The tissue was homogenized in 0.4 N perchloric acid,
25  centrifuged, and the supernatant analyzed by high performance liquid
chromatography/electro-chemical detection (HPLC/ED) for dopamine levels.
Supernatants were stored in a -90° C freezer between the time of collection and

analysis.
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Tabl e 2: Conparison of the Efficacies of CPI1189 and CPlI 1020 at 50

ng/ kg in the 15 ng/ kg MPTP Mbdel . COVPQOUND DOPAM NE.

nM MG S.Wwoigs/314820t ection. % Test f@ﬁgggmsas

St andar d' 5 CPI1 1020 0.58 [err] .14 1.035

56 ’ CPl 1189 1.57 .11 1.536 .178 105

nmet hyl cel | ul ose control : This test procedure was repeated
on a nunber of other materials of thi s i nvention. The results are

provi ded in Table 35!?% shqw t hat .ot enzanj d of the invent
exhi bit protective g@*gf Eombined with méthyl qéﬁ.‘lgs%anqo}vafee PmHee %dect s

Conmpound ree Protection, %

of Benzam des jn water for dosing. muadﬁ?%&m&& S frenl 80 'uS’BO-Eﬁﬁikf for Test

94 15 13211160, CPI1189 and CPI1234, and from 50 to 140 mg/kg for Cle
40 1234

40 Long Ter m PFig Eesples of mrgiqmafggtexpggmems are pmmaﬁltm(;‘?mesét At es
were carrigd !t The PG dxgp A 1é 1 Saenttitiserh rtﬁh@ﬁk%@%mons of this“AVHidH

depl etion of e compoun the 1 nvention. Using e general test
" nmet hod descri lmcbxehmhéigd(ﬁ??BPIﬂBOnﬂHlm candr EPT 123 culerei effeceive imr vehi cl e

or _ test conpoupd and TP an hen I.C elther 3 or 14 days
after dosing. preven rHD lﬁt‘%ﬂ k_ﬂ‘\’/‘@&ﬁ%ﬂa@

28 WD 96/ 31462
PCT/ US96/ 04538

Table 1: Efficacy of CPI 1189, 1160, and 1234 at 30 mg/kg in the 15

mg/kg MPTP Model. _
10 COMPOUND DOPAMINE/MG PROTEIN % NON-MPTP CONTROL
+ S.EM. |
methy] cellulose 072+ .05 . 54.1
- CPI1160 1.25 + 05 . 93.9
CPI1234 102 £ .05 | 76.7
15  methyl cellulose ~ 0.56 + .07 36.4
CPI1189 1.37 + .14 . 89.7

For comparison purposes the same tests were run on ¢omposiﬁbns based
'+ on CPI1020, a closely related benzamide compound. Results are shown in
Table 2. At 50 mg/kg, CPI1189 offered complete protection from the
20  neurotoxic action of MPTP (105% of control) while CPI1020 was not as
effective (56% of control).
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Table 4: CPI-1189 Efficacy in the MPTP Mdel Ef fect of Post Dose
Sac Time on Striatal Dopam ne Concentrations.

Tr eat men . Percent ‘of Met hyl N

Gol tul oacyegeue o) 5  Methyl Cellul osel MPTP (3 DR TG52§/04538
67.5 CPI - 1189/ MPTP (3 Day Sac) 100
Met hyl Cel | ul ose/ MPTP (14 Day Sac) 75.8

CPl -1189/ MPTP (14 Day Sac) 96. 7

The results fromthis experi nent show.t CPI - | S.ab rot ect

10  agai nst MPTP i Fablecti EOWRATISAN gg’%tﬁ#@ﬁc‘ﬁoéﬁiﬁi@ @ﬁé&!ﬁha 0 hot h
three . t PW n days post MPTP. This suggests
that CPI-1189 ?gﬂé/gsmo&% ld[\)/rﬁlg?ke% I've. y‘?@g’[ is due to neuroprotection rather
than to a trancOMPOYUNDct on DOPAMINEJaM/MGe+ScE Mol iRrotection. %

Dopam ne Depl etion Studies (6-Hydroxydoam ne Nodel) = 15 Test s
were conducted to assess the Eﬁthqwngd@%%ﬁto prot ect agai nst

6- hydr oxydgpani iyaduced da caTHias | 2 4\ accept ed el for

S ARes ke 117/ v chng'-gﬁyﬁr'ggydogé?nsynmef%”bel i eved t({%gr oduce its
toxic effects @PIiI8%uci ng oxild5T ielbt r ess536 & hyIB oxydopani b@s has

been used extepsively since the 1960's as a neurotoxicant. Because 6- 20
hydr oxydopani ne msthyheellnlose cpBEPL cat echol ani nergic neurons, it has been
mai nly used for the experinental study of Parkinson's disease. The conpound
has had w despread use as a neans of administering unilateral lesions in
the ni gr astTHistest procedere waisntepeited ohenhastibed ofiother materiils of s

bi ochem cal and behavi oral aJterations_that can be neasured  and

probed phar mac&vegtien |The fesults an5 Pm&iQS@é% Tigble3 apd sbeydhat _9“‘5? benzamideasi on
and to detlg)F]? of ﬂ{ehﬁngfnfigrf Exﬁf:it%&ﬂﬁ#@bmpenies: therapeutic

i nterventi 29
WO 96/ 31462
PCT/ 596/ 04538 Table 3: Protective Ef_fects of Benzamides
" in MPTP Dopamine Depletion Test
Test Compound _ Degree of Protection, %
1160 . - . 94
15 1232 . 70
1233 ' 40
1234 ' 77
1241 40
& ' Protecti ot Test |
20 Additional studies were carried out to determine the long-term effect on

dopamine depletion of the compounds of the invention. Using the general test

method described above, C57BL/6J mice were pretreated with either vehicle or
test compound and MPTP and then sacrificed either 3 or 14 days after dosing.

The results are given in Table 4.
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e

The protective dose response of CPI-1 189 to 6-hydroxydopam ne-

I nduced damage to the nigrastriatal systemwas determ ned. Damage to the

ni gr ast webvgBsi14ey St em was measured in ternms of striatal dopm,k,ﬁ&ghs.
Acclimated mal e Sprague Dawl ey rats, 55 to 120 days of age were use

6- hydr oxy- dopam ne (Research Bi ochem cal s Incorporated) was prepared

in a 0.9% NaC solution containing 0.1 ng/m ascorbic acid on the norning
of t he experinent. MIled CPI-1 189 (particle size <

106 p) was fornul at I suspensi on on the
morni ng of the treafﬂﬂ?ng @rf@gl‘é@%m%mﬁmrered orally at a
dosi ng vol une Pase nt ubati on
needl e. Ani nal%&mgrog anagts:’é%s%@mge ?‘gﬁ?guﬁ‘@ rggIé?eve txoné
~intrastriatal (right sid&reanhgnt i njection of-eit herPeﬁednydqutuppam ne or
sal i ne. Animal s were sacrificed one week af"'? : B- dopam ne
treat nent. Im"redlatelyfollovmng sa - _ .
striatal Ss anal yzed by HPL for protein
cont ent utssl ng Lmetg@gc%g oni n| c acl g)gsgiagé W th thgﬂgecsul ts shown in
Tabl e 5. CPI-1189/MPTP [:Day Sac) Test si de as percent @00control side,

only th i gh t ed t
g?&droiy{jgga%{ﬁé‘yi%teﬁmoselMPTP (E]f\f)l Sac?-rpe;?]ngﬁte w t;58

Percent of Co 14 D 6
Si de Met hy 10 u ose/ g-%ya)r,oxydopam ne 68. 'g77. 65
100ng/ kg CPI -1 189/6 hydroxydopam' ne - 77.61 13.5 50 nog/ kg

CPI - 1189/ 6- hydr oxy, ,ﬂbg , 828. The results

fromthese experine G%vfmﬁuwp Q%Qwa‘b%c% 71189 ds ablg tgpretect

agai nst ydr, I

i %ﬁggﬂ"ﬂ" fndued! Bﬁﬂmﬂﬁﬁadgplﬁoﬂqa 2irhA8 sacrificed at both three

PCT/ US96/ 0453&iays post MPTP and fourteen days post MPTP. This suggests that CPI-1189’s
| protective effect is due to neuroprotection rather than to a transient effect on

dbpamine metabolism.

Dopamine Depletion Studies (6-Hydroxydoamine Model}

15 Tests were conducted to assess the ability of CPI-1189 to protect against
6-hydroxydopamine—iﬂduced damage. This is a widely accepted model for
Parkinson’s disease in which 6-hydroxydopamine is believed to produce its
toxic effects by' inducing oxidative stress. 6-hydroxydopamine has
been used extensively since the 1960’s as a neurotoxicant. Because 6-

20,  hydroxydopamine primarily affects catecholaminergic neurons, it has been
mainly used for the experimental study of Parkinson’s disease. The compound
has had widespread use as a means of administering unilateral lesions in the
nigrastriatal system. Animals treated with this toxin show biochemical and
behavioral alterations that .can_'be measured and probed pharmacologically to

25 assess both the severity of the lesion and to determine the effect of potential

therapeutic interventions.
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Al zheimer's Di sease Activity Testing Ef fect of Benzam des on
Alerr](1-40) [err]-Pl eated Sheets Formation: ' Det ection of Anyloid
Aggr egat | ution by Thioflavin T Fl uorescence ¥‘_SHQ y )
Sever al g@?%@‘ ave been devel oped to assess the activity o co%p‘?)“gﬁ?s

as agents for the treatnment of Al zheiner's disease. One such assay draws on
the observation that Al zheiner's patients exhibit unusual |evels of anyloid
aggregati on. Thioflavin T (ThT) rapidly associates with [err]
pl eated sheets particularly 10 the aggregated fibrils of  synthetic
Alerr] (1-40), givi femrowctive €03ecTRSRONSE 104 [((;]Eln1189 to 6-hydroxydepamines40 nm and

enhanced em ssjon aj ,490 n Acc t nts

whi ch coul d de}"’<9§l d’t"@@%‘? g‘fagﬁ%&l sgﬁ&]g'f &/g%g%terxmsngél ;t?dﬂré totHe m ght
be of ther ape“gig?a%ﬂﬁf k)‘stem was measured in texi€of seiatal dopaminedevels.ned in 96
wel | plates and the fluorescence 15 _changes were eval uated using

Fl uor escence pl ate Asstimatedymale Spragyq Dapi¢yerats, 55 to 120 daysiof %&d’f’Frﬁ/élst nas

al i quoted 95 pl of T (3 [ NRT
(10 pM prepared inEghxng}x@m “ga@?ﬁ*‘f}bgg’iuh%ﬁgég MW) b6y Bljep&fed 3
pl of Alerr] (1ﬁpi(039%9Na€I emlatienl contatnisdDey fxig(limﬂ‘mmxblaofdwtmmormng of
measur enent began when Alerr](1-40) was added and continued for 4
hours at whi chthdrﬂpemem-aggregatlon reached a pl ateau. The % protection of
[err]-pl eated sheet (@ f | pdzi Ve

fl uorescence unit d| ﬁkﬁgg&]b%% s%amcl@@fze Qj ﬂ% ?Zﬁslféﬁ@l#&tar%%p%sence and
in the absenceniefm}le&uummpmmn’anahemmg of the treatmentgi CPh1189 Wabl e 6.

Tabl e 6. Benzam de acti vi tY in Al zheiner's Scrs&% %P " ound
% Pr ot ect i18n  administered orally at a1dpsing volume of O ml/g using a 3.0" x auge

g? ‘;’ %0 '51 intubation ncedl%ogﬁnmals were anaesthetized and surgxcally received an
14.414. 4 intrastriatal (right side only) m_)ectxon of either 6-hydroxydopdmine or saliv.
96/ 31462

PCT/ US96/ 04538 Animals were sacrificed ong-pegk afigy 6ydrony depamige peaiment. agai nst

the Anyloid B(25 35 Rhmediately folﬁ&iﬁ?@ér?ﬁé@%@&e&'%%ﬁsm@%ﬁs édifettedn Rat
Enbryoni ¢ H ppocanpa

15  and analyzed by HPLC/EC for protein content using a bicinchoninic acid assay

with the results shown in Table 5.

Table 5: Test side as percent of control side, only the right striatum

having been injected with 6-Hydroxydopamine.

Treatment Percent of Control
20 L " Side
4 Methyl Cellulose/6-hydroxydopamine 69.67+7.65
100mg/kg CPI-1189/6-hydroxydopamine 77.61+13.5
50 mg/kg CPI-1189/6-hydroxydopamine 72.82+8.32

The results from these experiments show that CPI-1189 is able to

25  protect against 6-hydroxydopamine induced dopamine depletion.
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Neur onal / Astrocytes Cul tures Anot her Al zheimer's activity
test was conducted. Sprague Dawl ey rat 5 hi ppocanpus of
18- day-gwelsaBissas enbryos was excised then dissociated by  perrusesioasss
trituration to prepare primary neuronal /astrocyte cultures. Cells

(3x10[err]) were pl ated on 35 mm pol y-D-1ysi ne-coated pl ates
contai ning Eagle's m ni num essential nmedi um suppl enented with 10%
fetal bovine serum After 3-5 hours, t he origi nal nedi um was

renoved and rg lLlaced ,wi.t.h 1 of fresh nedium 10 Cul tures were
mai nt ai ned at—gﬁﬁm-éﬁﬁ%ﬁ—e-g%‘-’é@;@%s % air humidified i ncubat or.
For Alerr](25-35)-i pefue ¥ AR DA B1L40) B PRiatedEShedts Pomdviont

Al err] (25-35) dissolved
presence or Detectionoif SAmyloid fAgenezationtinSol n Thjoflavin TnFluogesce

met hyl cel | ul oge for 96 hours. For gl utamate-i nduced

neur onal toxié?i%g'-%xperi ment: 30 pM of 15 glutamate were added to the
cells (9 BIV) in tiRvefalasiys have BESGEAGRIGHed to assess tREidVity ST dodipotdiiour s.
Neuronal viability is expreSsed as the percentage of norphol ogically

vi abl e neur ongs agents fer thedreat@entoofr Alzbeing’ hdisease: r@ue sunkt assay drawsnOmber of
neurons before treatnment,.in e. Sape_pt emar cul tu regions {three 20
r egi ons/ cul t ull¥ opsegvationthag f‘wﬁ}'@"gﬁ B&FF e’éﬁeﬁf émgs%ﬁ f’h""fﬂ%ﬁf&!"&’@xpr essed
as ”Sgéregﬁ%rﬁ”d conpared with controls. '

32 WO 96731462 . . . : .

PCT/ US96/ 04538 Thioflavin T (ThT)reapidly assaintesawithS pleated; sheets pargicniashy|

Cel l LosggSer %%:naggregated fibrils of synthetic A (1-40), giving rise to a new excitation

maximum at 440 nm and enhanced emission at 490 nm. According to this
principle, agents which could delay or reverse the formation of such association
might be of therapeutic benefit. -
Experiments were performed in 96 well 'plates and the fluorescence = -
15  changes were evaluated using Fl_uo'rescerice plate reader-CytoFluor II. Briefly,
into each well was aliquoted 95 pl of ThT (3 uM) prepared in PBS (pH 6.0), 2
ul of NRT (10 uM) prepared in 0.05% of methyicellulose in PBS (pH 6.0), and’
3 ul of AB(1-40)(3 ug) preparéd with dH,0. The fluorescence measurement
~ began when AB(1-40) was added and continued for 4 hours at which the
20 aggregation reached a plateau. The % protection of $-pleated sheet formation
was calculated from the relative fluorescence unit difference between
i aggregation in the presence and in the absénc'e of test co'r'npounds'. The results

are given in Table 6.

Table 6. Benzamide activity in Alzheimer’s Screen

25 Compound ' % Protection
1189 | 48.3£10.1

1033 31.713.5
1026 14.4+14.4
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Conpound % Pr ot ection | % Pr ot ection
Al err] (25-35) d utamat e 1233
23 5 woédddias2 : 9 1241 .
10 1135 16 1140 FCTUSEI4SS8
8 17 _ 1146
50 10 1173 36 1240
23 1026 '
8
Effect of ides to Protect against the loid 5-35) or

10

15

20

Glutamate-Induced Neuronal Cell Loss in Rat Embryonic Hippocampal
Neuronal/Astrocytes Cultures

Another Alzheimer’s activity test was conducted. Sprague Dawley rat
hippocampus of 18-day-gestation embryos was excised then dissociated by
trituration to prepare primary neuronal/astrocyte cultures. Cells (3;x10’) were
plated on 35 mm poly-D_-lysine—coated plates containing Eagle’s minimum
essential medium supplemented with 10% fetal bovine serum. After 3-5 hours,
the original medium was removed and replaced with 1 mi of fresh medium.
Cultures were maintained at 37°C in a 5% CO,/95% air humidified incubator.

For AB(25-35)-induced neuronal toxicity experiments: 30 uM of
AB(25-35) dissolved in dH20 were added to the cells (7DIV) in the presence or
absence of 100 uM benzamide prepared in 1% methylcellulose for 96 hours.

For glutamate-induced neuronal toxicity experiment: 30 uM of o

~. glutamate were added to the cells (9 DIV) in the presence or absence of

benzamide for 48 hours.

Neuronal viability is expressed as the percentage of morphologically
viable neurons after either 48 hours or 96 hours treatment to the number of
neurons before treatment, in the same premarked culture regions (three
regions/culture, n=6). Results are given in.Table 7 with the data expressed as
mean +SEM and compared with controls. |

32

33



WO 96/ 31462 PCT/ US96/ 04538
What is clained is: 1. A pharnaceutical conposition
conpri si wp gerbasr am de conpound of the fornula PATRIS9k 04538
wherein Ris a saturated alkyl of from3 to 5 carbon atons, each Ris

i ndependently -NJ err] or -NH2 or NHCOCH3, and nis 1 or 2. with the

fol |l ow ng provi sos: 1) when nis 1 and Ris -NJerr] at the 4
position of the ring, Ris not . tert-butyl, iso-butyl, or propyl; 2)

e D Sy o TR S D SN e o sy ™ 13

both Rs are -l\@%b]mdthe R groups & @rowetticyy the 3 and 5 pos%rpmtgctm‘nthe

ring, in a pharnmaceutically acceptable carrier.
2. The pharmaceutical conposition of AK&#-AS)L wherein the  Glutymateani de
conmpound is an!é%cset am dobenzam de of the?bor mul a [err] wher e
R is a saturat al kyl of from3 to 5 carbon atons and nis 1 or 2.
3. The phagmacgpgg cal conposition of Caign2 wherein nis 1.

1241 10

1135 16 ' _

1140 ' 8 17

1146 o 50

10 1173 36
1240 23
1026 ' - 8
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4. The pharmaceutical conpasition of Jaim3 wherein Ris

tert-but YWvo 9631462 Lo 5. The pharnmaceuti cal C‘i‘m?kfo' %5 gOf
Shglr ?agem]ie{:g: nc?rr{agsi tion o“mlla”lﬂmmmu,“l t he benzani de °
conpound is N-tert-butyl-4-acétafi dbbehzam de (CPl 1189).

7. The pharmaceutical conposition of Caim3 wherein the benzam de
conpound is N-iso-propyl -4-acetam dobenzam de (CPlI 1232).

8. The pharnmaceutical conposition of Claim3 wherein the benzam de
conpound is N-tert-anyl -4-acetam dobenzam de (CPI 1233).

9. The pharnmaceutical conposition of Caim3 wherein the benzam de
conpound is N-tert-bi¥hat-igcladmedid:dobenzani de (CPlI 1234).

10. The pharnmaceutical conposition of Claim3 wherein the benzam de
conpound i s N-nethyl cycl opropyl -4-acet am dobenzam de (CPI11241).

11. The pharmaceutical conpog phdtthaéutidaPtompositih ebmphsing @Abenzamide
saturated alkyl of from3 to 5 carbon atons. each R is independently

-NgJ err] or - NH2, and nis 1 or 2, with the follow ng provisos:
-1) when n is 1 and NO2 at the 4 position of the ring, Ris

Ris -
not tert-butyl ,C?@BQ"HIPﬁSﬁ the formpla,y | .~ oy

(R)n ’
@-CONHR'

wherein R is a saturated alkyl of from 3 to 5 carbon atoms. each R is
independently -NO. or -NH, or NHCOCH,, and n is 1 or 2, with the following
~ provisos: 1) when n is 1 and R is -NO, at the 4 position of the ring, R’ is not
| fert-butyl, iso-butyl, or propyl; 2) whennis 1 and R is -NOz at the 2 position
of the ring, R’ is not iso-butyi or propyl; and 3) when n is 2 and R’ is tert-butyl
and both Rs are -NO,, the R groups are not at the 3 and 5 positions of the ring,

in a pharmaceutically acceptable carrier.

2. The pharmaceutical composition of Claim 1 wherein the

benzamide compound is an acetamidobenzamide of the formula

(NHCOCH,) ,

where R’ is a saturated alkyl of from 3 to 5 carbon atoms and n is I or 2.

3. The pharmaceutical composition of Claim 2 wherein n is 1.
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when nis 1 and Ris -NJerr] at the 2 position of the ring, R.is not
i so-butyl or propyl ; and 3”lmuumﬂumgm Ris tert-butyl and
bot h Rs wo®éBaNM8err]. the R DIl at t he peTARNd6/04538

* M 3 *

posi tions of the ring. 35
WD 96/ 31462 Pcr/ US

8 I'llij I1JIii 1111111 04538 12. The
pharmaceutical conposition of Claim1ll wherein Ris - NH[  err].

13. The pharmaceutical cmPgfk h%&? | H}nﬁ &' &t '35wherem rNJerr].
14. The pharmaceuti cal corrp05| {pl on o [gai“cm Sf\%%erel n tl benzam de
compound i s Nyeguytylpyl- 4-nit r obenzani de (CPl 1026).

15. The pharmaceutical conposition of Caim 11l wherein the benzam de
compound is N-tert-butyl-3-nitrobenzam de (CP1034).

16. The pharmaceuti cal ccg*r’pem :Egeu&dﬁ‘ %ﬁ%@&ﬂ@lﬁtﬂ% wherei R1ZaM de

conmpound is N-tert-butyl-2- n| nzam

17. The phar naggudrhglrl conposi t | on of Claim1ll wherein the benzani de
conmpound is N-n-butyl-4-nitrobenzam de (CPlI 1045). 18.
The pharmaceuti cal corrposi tion of Cdaim1ll wherein the - benzam de

>

conpound i s N-n-propyl - X 19.
The pharnaceuti cal corrpos tf‘ﬁ‘ﬁbi’w é?ﬁ@?&éloﬁl ?thlalm 3 Whem%rtrtllede
conpound is N-p&izhniiee ¢dbmpotndisWireaRRAaNAcktarhiddbéfZEXide (CPI1189). -

7. The pharmaceutical composition of Claim 3 wherein the

benzamide compound is N-iso-propyl-4-acetamidobenzamide (CPI1232).

8. The pharmaceutical composition of Claim 3 wherein the
benzamide compound is N-ferr-amyl-4-acetamidobenzamide (CP11233).

9. The pharmaceutical composition of Claim 3 wherein the
_ benzamide compound is N-terr-butyi-3-acetamidobenzamide (CPI1234). .

10. The pharmaceutical composition of Claim 3 wherein the
. benzamide compound is N-methylecloprppyl—4-acetamidobenzamide
(CPI1241).

11. The pharmaceutical composition of Claim 1 wherein R is a
saturated alkyl of from 3 to 5 carbon atoms. each R is independently -NO, or -
NH,, and n is 1 or 2, with the following provisos: 1) whenn is 1 and R is -
NO, at the 4 position of the ring, R’ is not terz-butyl, iso-butyl, or propyl; 2)
when n is 1 and R is -NO, at the 2 position of the ring, R’ is not iso-butyl or
propyl; and 3) when n is 2 and R’ is rers-butyl and both Rs are -NO,, the R
groups are not at the 3 and S positions of the ring.
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20. The pharmaceuti cal corrposi tion of Clarm liwherei n the benzam de

conpound i sN 1- et hyl propyl - n” H 1084)

21. The phwowssigés cal conp05|t m" Hl’m ﬂy ere| n the benzam de
conpound is N-tert-butyl -4-anmi noberfzarki de PCT/US96/04538

36 WD 96/ 31462 ‘ PCT/ U896/ 04538

22. The pharmaceutical conposition of Caim1l wherein the
benzani de conpound i's N-tert-butyl-3-am nobenzam de (CPl 1248).

23. The pharmaceutical conpgsifion of Clajm1l where ) carrier
is an oral carrier. qu {7‘3 phannaceuncalggpmwghg%?i@ghﬂdg;eremR1s-

conposi tion of q‘ﬁl m 1 wherein the carrier is an injectable
carrier. 25. An aceam dobenzam de conpound of the
formul a (NHCOCH[ err]) [err] [err] wher e
R is a saturated al kyl of gro 3'to 5 carbon atons anglnls or 2, with
the proviso that, when n id pharmageysica), gpmpositien, ot Glaim Hdﬂ}qfemt&éﬁ-
acet am do NOJr oup is not at the 2 position of the ring, when nis I
t he acetanido group is not at the 3 position of the ring and. when
nis 2. the acetam do groups are not at the 3 and 5 positions of
the ring.

14. The pharmaceutical composition of Claim 11 wherein the

benzamide compound is N-iso-propyl-4-nitrobenzamide (CPI1026).

15. The pharmaceutical composition of Claim 11 wherein the

benzamide compound is N-rerr-butyl-3-nitrobenzamide (CP11034).

. 16. The pharmaceutical composition of Claim 11 wherein the
_ benzamide compound is N-ferr-butyl-2-nitrobenzamide (CP11035).

17. The phannacexitical composition of Claim 11 wherein the |
benzamide compound is N-n-butyl-4-nitrobenzamide (CPI11045).

18. The pharmaceutical composition of Claim 11 wherein the
benzamide compound is N-n-propyi-4-nitrobenzamide (CP11047).

19. The pharmaceutical composition of Claim 11 wherein the
benzamide compound is N-terr-butyl-3,5-dinitrobenzamide (CPI1049).

20. The pharmaceutical composition of Claim 11 wherein the

benzamide compound isN-1-methylpropyi-4-nitrobenzamide (CP11084).

21. The pharmaceutical composition of Claim 11 wherein the
benzamide compound is N-terz-butyl-4-aminobenzamide (CPI11160).

36



26. N-tert-butyl-4-acetam dobenzam de (CPI'IT89)" 27.

oA ity
N-tert-a am dobenzam de
N-tert-butyl - 3-acet am dobenzam de (GP1lX234).n s  « PCT7Us %.
N- net hyl cycl opr opyl - 4- acet am dobenzam de (CPI 1241).

37 WD 96/ 31462. PCT/ US96/ 04538

31. A nitro- or am nobenzam de conpound selected fromthe . group
consisting of N-tert-anyl-4-nitrobenzam de (CPI 1033), N1, 2-

di met hyl propyl - 4- ni t robenzam de (CPl 1085), N-n-butyl-3-nitrobenzam de
(CPI'1135), N-n-pentyl -4-nR2r dDisphartmheeridal armPositidh of Glainy 11 uvidreitr the

ni t robenzam de ( CPI 1146) N n- but | -3, 5-di_ni trobenzam de £CPI 1147), N
met hyl cycl opr offgnzamide terebutyl-3saminabenzamids (CPHi248%henzani de
(CPI1173), N-n-pentyl - 2 nit robenzam de (CPI 1174), and N-methyl cycl opropyl -
4- am nobenzam de (CPI 1240). 32.

N-tert-anyl -4-nitrobenzande Théphdrdibkceutical composition of Claim 1 wﬁ&euNhE

, 2-di met hyl propyl - 4- pi trobenzan de (CP11085), 34
N-n- but yI - 3- ni toatesisan ofal cawier135) .

24. The pharmaceutical composition of Claim 1 wherein the

carrier is an injectable carrier.

25. An acetamidobenzamide compound of the formula

(NHCOCH,) ,
S A\ 6 o )
4 1 'CONHR
32

where R’ is a saturated alkyl of from 3 to 5 carbon atoms and n is 1 or 2, with
the proviso that, when n is 1 and R’ is either n-butyl or n-propyl, the acetamido
group is not at the 2 position of the ring, when n is 1 the acetamido group is
not at the 3 position of the ring and. when n is 2, the acetamido groups are not
at the 3 and 5 positions of the ringQ
: 26. N-tert-butyl-4-acetamidobenzamide (CPI1189).
27. N-iso-propyl-4-acetamidobenzamide (CP11232).
28. N-frerr-amyl-4-acetamidobenzamide (CPI1233).

29. N-ferr-butyl-3-acetamidobenzamide (CPI11234).

30. N-methyicyclopropyi-4-acetamidobenzamide (CPI1241).
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35. N-n-pentyl-4-nitrobenzanide (CPI1140). 36.
N-2- met hyl but yl - 4- ni tr obenzam dem, i - 37.
N- n- but ylw@ré:ﬂki“ trobenzam de ( ﬂ!l“”"’ PCT/US96I04538

39.

N- et hyl cycl opropyl - 4-ni t r obenzam*dec¢

N-n-butyl - 2-ni trobenzam de (CPI 1173). 40.
N-n-pentyl - 2-ni trobenzam de (CPI 1174). 41.

N- net hyl cycl opr opyl - 4- am nobenzam de (CPI 1240) .

38 WO 96/ 31462 _ .

PCT/ US96/ 04538 31. A nitro- or aminobenzamidesompound selegted from the

tient fferi f a d t L4\ | Si
B ni st or i ng. B AcsiaRe of NS5 4GRS A SRl v ™

condition-tre %ﬁ% pRopy -4 béhzRiide BB DB SR | N-n-butyl-3-nftfoBeagarhiden Of
Clainms 1 throﬁg ﬁ -4%itrd bss)?IBN nThuetyrret hod of C aim 42
wher ei n t he ne(CPH438) N a-pentyl-4-nitrobenzamide t(CRE1149) o Ne2-meshydbutybd- wi t h a

progressive |l oss of centr ner syst . . functi

44. The net hodﬂmb@%ﬁm‘ﬂﬂghm’elﬁgﬁﬁaﬂfé“ﬁi'&%ﬂé‘ﬂgﬂm (€P11147), Mndi ti on

i's a dopam ne- gasRflRIGHoPAU-RHRERERRkE (EPFPIE4) ! NoALbutyl-2-nitrobenzamide
(CP11173), N-n-pentyl-2-nitrobenzamide (CPI1174), and N-methylcyclopropyl-
4-aminobenzamide (CPI1240).

32. N-fer-amyl-4-nitrobenzamide (CP11033)

33. N-l,2-dimethﬂpropyl—4-ni@benzamide (CPI11085),
34, N-n-bntyl.s-ni&obenzaxnidé (Cél113_5).

35, N-u-pcnty144-niuobenzanﬁg1e (CP11140).

36. N-2-methylbutyl-4-nitrobenzamide (cPi1146).

37. Nen-butyl-3,5-dinitrobenzamide (CPIL147).

38. N-methyicyclopropyl-4-nitrobenzamide .(CP11164).

39. N-n-butyl-2-nitrobenzamide (CPI1173).

40. N;n-pentyl-z-nitrobenzamide (CPI1174).

41. N-methylcyclopropyl-4-aminobenzamide (CPI1240).
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45. The nethod of O ai m 44 wherein the dopam nme=associ at ed

neur odegenerative condition is ' : ' e.

46. Thewuoedémdeof Cl ai m 42 where "ﬁmm:"m Emer ative pcr/useso8s3di tion
* € L -n s

is Al zhei ner's di sease. x 47. The nethod of C aim 42
wherei n the neurodegenerative condition is one associated with a
progressive | oss of central nervous system function due to

m t ochondri al dysfuncti on. 48. The nethod of Caim
42 wherein said admnistration i al . -, . \ 49. The
method of O ai m 42 wher eftr i ‘E?fﬁ?‘?ﬁ??mi 3 Ratient suffering froM &t er al .

50. The netho ' Y e L ' ' .

2 avenous i ﬁf@%ﬂ%&kﬁtﬁ% W coritpsisiag MaiifisteRing 0 dafit Piftient an 39

WO 96/ 31462 effective neurodegenerative dofiditionateatihgdinount of the pharmaceutical51. A
met hod for preparing a benzam de, of er.forrrul a
( NHCOCH er r | ) pamppsition of Clampg d thropgh 4% 4 saturated alkyl of from3 to.5

carbon atons and nis 1 or 2, ~conprising the steps of:

43. The method of Claim 42 wherein the neurodegenerative
condition is one associated with a progressive loss of central nervous system
function. '

-

44. The method of Claim 42 wherein the neurodegenerative

condition is a dopamine-associated neurodegenerative condition.

| 45. . The method of Claim 44 wherein the dopamine-associated
neurodegenerative condition is Parkinson’s disease.

46. The method of Claim_ 42 wherein the neurodegenerative
condition is Alzheimer’s disease. ' ' '

47. The method of Claim 42 wherein the neurodegenerative
condition is one associated with a progressive loss of central nervous system
function due to mitochondrial dysfunction.

48. The method of Claim 42 wherein said administration is oral.

49. The method of Claim 42 wherein said administration is
parenteral. |

50. The method of Claim 49 wherein said administration is by
intravenous infusion. '
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a) condensing a saturated alkyl amne of from3 to 5 carbon atoms with

s o e M
c

reducing the NJerr] groups in (111)° toN[eFr] s; and 8
acerylating the NHerr]'s to NHCOCH err]" 52. A nethod
for preparing a nitrobenzam de of the forrrula [err] wherein Ris
a saturated al kyl of from3 to 5 carbon atons ‘and n is

conprising the steps of: 3l met.hod?q; a pe t%fdi‘ﬁ%ﬂwmém ne of
from3 to 5 carbon atons W|th a nltrobenzoyl hal i de of the fornula

40 WD 96/ 31462 (NHCOCH,), PCT/ US96/ 04538 [err]

@_com.

wherein R’ is a saturated alkyl of from 3 to 5 carbon atoms and n is 1 or 2,
comprising the steps of:

a) condensing a samurated alkyl amine of from 3 to 5 carbon atoms with
a pitrobenzoylhalide of the formula

(NO,),
O —cox

whereinnis 1 or 2 and X is a halo such as I, Br, F or cl, to yield

(NC:)

ONHR IIX
~ b) reducing the NO, groups in (IIl) to NH,'s; and |
c) acetylating the NH.'s to NHCOCH;'s.

52. A method for preparing a nirobenzamide of the formula

(NO,),
CONHR'

wherein R’ is a sawrated alkyl of from 3 to 5 carbon atoms and n is 1 or 2,
comprising the steps of:

condensing 2 saturated alkyl amine of from 3 to 5 carbon atoms with a
nitrobenzoylhalide of the formula



wherein nis 1 or 2 and Xis a halo such as I. Br. For d, toyield

tormua wosessees ~ nerern | AN IVHRURERF s Fom fchpsbomasion

atonms and nis | or 2. conpri Sing the %t eps *of a) condensing a
saturated al kyl amne of from3 to 5 carbon atoms W th a
ni trobenzoyl hali de of the formula [err] wherein nis 1 or 2 and X is
a halo such as I, Br. For d, toyield [err] b) reducing the
NOJ err] groups in to(NERELr]"'s. 41

O —cox

wherein n is 1 or 2 and X is a halo such as I. Br, F or Cl, to yield
(NC,),
CONHR'

53. A method for preparing an aminobenzamide of the formula

(NH,),

CONHR'

wherein R’ is a saturated alkyl 6’f from 3 to 5 carbon atoms and nis 1 or 2,
comprising the steps of: |

a) condensing a saturated alkyl amine of from 3 to 5 carbon atoms with
a nitrobenzoylhalide of the formula

(NO,),
O —cox

whereinn is 1 oi 2 and X is a halo such as I, Br, F or Cl, to yield

(NO,),
ONHR : and

b) reducing the NO, groups in to NH,’s.
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WO 96/ 31462 PCT/ US96/ 04538 _ 54. A
benzam de conpound of the formul a [err] wherein Ris a saturated

al kyl ofwd é¢iugr L0 5 carbon ato | i ndepen - err] or
-NH er r]iwf)r NHCOCH3, and n is 1nﬂmﬂﬂﬂmm’”ﬂm”mil | owi ng dﬁ‘?f/b%grs os: 1)
when nis 1 and Ris -NO2 at the % positti®n of the ring, Ris not
tert-butyl, iso-butyl, or propyl; 2) when nis 1 and Ris -NO2 at the 2
position of the ring, Ris not iso-butyl or propyl; and 3) when n is 2
and Ris tert-butyl and both are - e - the R groups are not at
the 3 and 5 positions oﬁ%hg?qnﬁﬁm%‘ °°”F‘Eﬂ“§gs‘gr‘% f?ﬂ’é‘ﬁépeutic treat nent.

55. The compound of claim54 wherein the therapeutic treatnment is
treating a neurodegenerati VER aondi tion. 56. The
conmpound of claimb55 wherei n!§ he neurodegenerative condition is

Par ki nson' s di sease. CONHR' I57. The conmpound of cl ai m 55
wherei n the neurodegenerati N-Ighdi tion is Al zhei mmer's di sease.
58. The use of a benzam de conpound of the formula [err] )
wherein Ris a saturated alkyl of from3 to 5 carbon atons, each Ris

| ndependent |y, NESRE s 2 arubike bt SF TS cltbin budnls, s 35 1 11 11
independently -NO, or -NH, or NHCOCH,, and n is 1 or 2, with the following
provisos: 1) when n is 1 and R is -NO, at the 4 position of the ring, R’ is not
tert-butyl, iso-butyl, or propyl; 2) when n is 1 and R is -NO, at the 2 position
of the ring, R’ is not iso-butyl or propyl; and 3) when n is 2 and R’ is zert-butyl
and both Rs are -NO,, the R groups are not at the 3 and 5 positions of the ring
for use in therapeutic treatment.

55. The compound of claim 54 wherein the therapeutic
treatment is treating a neurodegenerative condition.

56. The compound of claim 55 wherein the neurodegenerative
condition is Parkinson’s disease. |

57. The compound of claim 55 wherein the neurodegenerative

condition is Alzheimer’s disease.

58. The use of a benzamide compound of the formula
R),

@-CONHR‘

wherein R’ is a saturated alkyl of from 3 to 5 carbon atoms, each R is
independently -NO, or -NH, or NHCOCH,, and n is 1 or 2, with the following
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42 WO 96/ 31462 . P(,I/ US96704538 provi sos: 1)
when nis 1 and Ris -NO2 at th e ring, Ris not
tert-but yWwoesmséaut yl , or propye” ﬂmelmaﬂ[' ” Land R is - NegBukdeakag he 2

posi tion of the ring, Ris*not ILso# propyl; and 3) when n is
2 and Ris tert-butyl and both Rs are -NQO2, the R groups are not at

the 3 and 5 positions of the ring in the manufacture of a

formul ation for therapeutic treatnent. 59. The use of

neur otegencr at WBVEGRFY PR 1 51 LAE o, & e ¢ oo 6358, . 01, 56

wherein the ne%ﬂdﬁﬁ?ﬂ&l&@-’bﬂbﬁ or propyl;C"whén firis i1saridoR s ANQ3'at the Bep%smon
61. The use ‘of claim59 vvherel n the neurodegenerat ive condition is

fAlzhe: mer' s di sefathe.ring, R is not iso-butyl or propykoand, 3, whem giig2 auhBoisartdmntylhe
car bon-at ors. i Adbp Bs gre RO, die T pflubf ol AOCH e 3dnds pobfighs of he'ring

63. The conpouny @k mamifaeiir $he feinfulitich forahenpeitictreatment. treat ment is
treating a neurodegenerative condition. - 64. The

conpound of claim63 wherein the neurodegenerative
59. The use of claim 58 wherein the therapeutic treatment is

treating a neurodegenerative condition.

60. The use of claim 59 wherein the neurodegenerative

condition is Parkinson’s disease.

61. The use of 'claim_ 59 wherein the neurodegenerative

condition is Alzheimer’s disease.

62. A benzamide éompound of the formuia

(NHCOCH,) .

CONHR'

where R’ is a samrated alkyl of from 3 to 5 carbon atoms and n is 1 or 2

for use in therapeutic treatment.

63. The compound of claim 62 wherein the therapeutic
treatment is treating a neurodegenerative condition.

64. The compound of claim 63 wherein the neurodegenerative

condition is Parkinson’s disease.
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condition is Parkinson's di sease:
43 WO 96/ 31462 /. 6/ 04538

: i 9
e R T T P e— L

US
: L
conpound of the formula lerr] " \7\/nere Ris a saturated al kyl of

from3 to 5 carbon atons and nis 1 or 2 in the manufacture of a
formul ation for therapeutic treatnent. 67. The use of

claim 66 wherein the therapeutic treatmnent .i.s freating,a )
neur odegener ati ve conditi 6#. The compound of claim 63 Wh&ﬁe.m_fﬁ"e“ﬁ‘é’%dﬁgenep&vﬁ 67
wherein the neucg)ﬁgﬁ%iggr%ih\éﬁnﬂ-% Hieseas‘épnd' tion is Parkinson's disease.

69. The use of erein neur odegenerati ve ~condition is
Al zhei ner' s di sease. _ 70. An acet am dobenzam de
conpound of claim 25 for use ip therapeutic t efa&lrrept.

66. The use of a benzamide compound of the formula

(NECOCH,) 5

where R’ is a saturated alkyl of from 3 to 5 carbon atoms andnislor2

in the manufacture of a formulation for therapeutic treatment.

67. The use of claim 66 wherein the therapeutic treatment is |

~ treating a neurodegenerative condition.

68. The use of claim 67 wherein the neurodegenerative
 condition is Parkinson’s disease. N

69. The use of claim 67 wherein the neurodegenerative |

condition is Alzheimer's disease.

70. An acetamidobenzamide compound of claim 25

for use in therapeutic treatment.

71. The compound of claim 70 wherein the therapeutic

treatment is treating a neurodegenerative condition.

72. The compound of claim 71 wherein the neurodegenerative

condition is Parkinson’s disease.



71. The conpound of claim 70 wherein the therapeutic treatnment is

treati ng a neurodegenerative c mm 72. The
conmpoundwas ogdaksn 71 wherein tﬁ ”ﬂﬂumel'm#ém, ve C THU$9894538
Par ki nson' s di sease. WO 967 3F462 ™

PCT/ US96/ 04538 73. The corrpound of claim71 wherein
t he neur odegeneratve condition is Al zheinmer's di sease.

74. The use of an acetam dobenzam' de conpound cl aim 25 in the

manuf acture of a formula Eﬁgr P{@S{lﬁ*@%%i {4 £ Wndketh the neurodegeneranve

75. The use of claim74 rapeuti c treatnment eating

a neurodegenera{ddmlpﬁnmlmaﬁxersdxsease 76. The use of cI aim72
wherei n t he neurodegenerative condition is Parkinson's disease.

77. The use of claim 72 wherein the neurodegenerative condition is

Al zhei mer' s di sease. @éﬁ und claim 25
N-terr-butyl -4-acetam dober‘nzghe(!llse P&Fl?g dobenzaﬁp(l)c}e ‘l:Josrgp?n t g‘r’%peut I C.
treat nment. in the manufacture of a féfnulbkio for thetapeutic arsatmentdobenzami de
(CPI 1189) for use in treating a neurodegenerative condition. 80.

N-tert-butyl -4acet am dobenzam de (CPI 1189)
75. The use of claim 74 wherein the therapeutic treatment is

treating a neurodegenerative condition.

76. The use of claim 72 wherein the neurodegenerative

condition is Parkinson’s disease.

77. The use of claim 72 wherein the neurodegener_ative

condition is Alzheimer’s disease.

78. N—ten—bﬁtyl#acemmidobenzamide (CPI1189)

~ for use in therapeutic treatment.

79. N-ten-butyl#acezam_idobenzamide (CPI1189)

for use in treating a neurodegenerative condition.

80. N-tert-butyl-4-acetamidobenzamide (CPI1189)

for use in treating Parkinson’s disease.

81. N-terr-butyl-4-acetamidobenzamide (CPI1189)

for use in treating Alzheimer’s disease.

82. The use of N-tert-butyl-4-acetamidobenzamide (CPI1189)

in the manufacture of a formulation for therapeutic treatment.
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for use in treating Parkinson's disease. 81.

,l;ll_tzﬁre}[ nglrjtylrg;l acet amni dobenzlm“ﬂllﬂlmlﬂﬂﬂfn)lm Thef 3;eu§]§ in treating

N-tert bt}Yy acet ami dobenzafr de (:CPM1189)* in the W’gﬂ‘ﬂ’f‘g‘of a
formul ation for therapeutic treatnent.

45 WD 96/ 31462 PCT/ US96/ 04538

83. The use of claim 82 wherein the therapeutic treatnent is

treating a neurodegenerative_condition. 84. The use

of claim83 wherein the rf8urtheysmef elaimS2 wherein axsrfbmpmq wegtmeRt isson' s
di sease. se of claim83 wherein the

neur odegener at }regmg a neurogsgﬁilf:ﬁugﬁ clog&ﬁpghei mer's di sease.

86. A conpound sel ected from N-i so-propyl -4-nitrobenzam de

(CPI 1026), N-tert-butyl-3-nitrobenzam de (CPl1034) N-tert-butyl -

ni t robenzami de ( CPI 1035) ,84N- Bheyuse pf alaimi wbﬁzmﬂmene@megmuvw n- propy! -

ﬁl— Qlt robenzam gm%%ﬁ%#?(ﬁf&e%%m dg ?Cgll Qlogzg)benzam de (CPI 1049),

N-tert-butyl -4-am nobenzam de (CPI 1160), and
N-tert-butyl-3-am nobenzam de (CPlI 1248) for use in therapeutic
treat ment . 85. The use g clagpnS3-whersimtheoreusodegangativiher ei n t he

t herapeutic conditi&; ?sa}\%eﬁnér s airsga%.' ng a neurodegenerative condition.

86. A compound selected from N-iso-propyl-4-nitrobenzamide
(CP11026), N-ferr-butyi-3-nitrobenzamide (CP11034) N-terr-butyl-2-
nitrobenzamide (CPI1035), N-n-butyl-4-nitrobenzamide (CPI1045), N-n-propyl-
4-nitrobenzamide (CP11047) N-terr-butyl-3,5-dinitrobenzamide (CPI1049), N-1-
methylpropyl-4-nitrobenzamide (CPI11084), N-err-butyl-4-aminobenzamide
(CPI11160), and N-terr-butyl-3-aminobenzamide (CPI1248) for use in therapeutic
treatment. - |

87. The compound of claim 86 wherein the therapeutic
treatment is treating a neurodegénerative condition.

88. The compound of claim 86 wherein the neurodegenerative
# condition is Parkinson’s disease. ' |

89. The compound of claim 86 wherein the neurodegenerative
condition is Alzheimer’s disease.

90. The use of a compound selected from N-iso-propyl-4-
nitrobenzamide (CPI1026), N-terr-butyi-3-nitrobenzamide (CP11034) N-zert-

butyl-2-nitrobenzamide (CPI1035), N-n-butyl-4-nitrobenzamide (CPI1045), N-n-
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88. The conpound of claim 86 wherein the neurodegenerative condi tion
i s Parkinson's disease. 89. The conpound of claim 86
wher ei N WR86AMeRodegener at i VHWHUMILHHHHMIIIILM is Al zhel TRCTAUSY6HASIBE .

90. The use of a conpound sel ipropyl -

ni trobenzam de (CPl 1026), N-teért but yI"‘ 3%ni trobenzam de (CPI'1034) N-tert-
butyl - 2-ni trobenzam de (CPI 1035), N-n-butyl-4-nitrobenzam de (CPlI 1045),

N n- 46 WD 96/ 31462

PCT/ US96/ 0453gm£yl-4-mtrobenzanﬂql§/ (CPHO4TY Nhefrzmtylis S-dmitiébthramide
N-tert-butyl di ni trobenzam de

N- 1- et hy! pr offyPI Wﬂ),tmdbmswreaylc@pwmm @)rl?uQﬁ‘l')y IN-Jerz-butyl-4-

e b P e s AR (L

91. The use otheCinahwfaOiire\be a formibladon W&Bﬂp&uﬁc tfeamhent i s

treati ng a neurodegenerative condition. 92. The use
of claim 91 wherein the neurodegenerative condition is Parkinson's
di sease.

91. The use of claim 90 wherein the therapeutic treatment is
treating a neurodegenerative condition. '

92. The use of claim 91 wherein the neurodegenerative

- condition is Parkinson’s disease.
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