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(54) Title: TETRAHYDRONAPHTHYRIDINYL~CARBOXAMIDES HAVING ANTI-CONVULSANT ACTIVITY

57 Abst;act

Compounds of formula (I) and pharmaceutically acceptable salts and solvates: where RY is hydrogen, Cj_galkyl (optionally
substituted by hydroxy or Ci_salkoxy), phenyl-Ci4alkyl-, Ci_galkenyl, Ci-salkynyl; R? is hydrogen or up to three substituents selected
from halogen, NO3, CN, N, CF30-, CF38-, CF380;-, CF3CO-, Ci.galkyl, Cy-galkenyl, Cy-galkynyl, C;_gperfluoroaliyl, Cs_gcycloalkyl,
Cs-scycloalkyl-Cialkyl~, CigalkylO-, CialkylCO-, Csscycloalkylo-, CiscycloalkylCO-, Cageycloalkyl-Ci4alkylO-,
Cs-ecycloalkyl-C_salkylCO-, phenyl, phenoxy, benzyloxy, benzoyl, phenyl~C-salkyl~, Ci_galkylS—~, Ci_salkylSO2—, (Ci_salkyl)2NSOz~,
(Ci4alkyDNHSO2-, (C1-4alkyl)2NCO-, (Ci—salky)NHCO- or CONHz; or ~NR5RS where RS is hydrogen or Cialkyl, and RS is hydrogen,
Cialkyl, formyl, ~CO2C1-4alkyl or —-COC1_alkyl; or two R2? groups together form a carbocyclic ring that is saturated or unsaturated,
optionally interrupted by O or NH; R3 groups and R* groups are cach independently hydrogen or Cisalkyl and/or the two R3 groups
and/or the two R groups together form a Cs_gspiroalkyl group, provided that at least one R3 or R4 group is not hydrogen; and X is sclected
from hydrogen, halogen, cyano, alkyl and alkoxy, are useful in the treatment and prophylaxis of epilepsy, migraine, and other disorders.




such as diabetes. nmultiple sclerosis (M5) and notor neurone di sease,
ataxias, muscular 10 rigidity (spasticitv). tenporonmandi bul ar ioint
-dysfunction. amdavwegaisrophic |ateral sclerosis (ALS). Accordi rgirGByénes
present invention provides a conpound of fornmula (1): R3 R3 [err] where
R-is hydrogen, C [err] alkyl (optionally substituted by hydroxy or C

[err]al koxy), phenyl-[err]al kynyl err ro en or u to
ireb subst 1t uent o) TEMETBMFEHTINGgSHREROVIES AT N AT VIR ARRYST
where R err] is hydrogen or (Jerr] alkyl, and R err] is hydrogen.
Clerr]alkyl, for (é‘g%qe kyl r 9 efnd kP a
carbocyclic ri ngmﬁ]’is Y snar{e%lregk r¥vél c%Fn Bmﬁﬂr%a? Foalss%ptt&l%ggpa% Py&:elﬂtzg’r frtéa%t ed
by 0 or NH: R[err]usﬂgq‘sé‘EPﬁEPe‘é#FcPﬁF&‘érr] groups are each indepcndently hydrogen
or (Jerr] alkyls and/or the two Rl err] groups and/or the two R err] groups

together forma q\ﬁéﬁ/ﬂ%@" E%@ l'h%ine@regéﬁ%n ?Ecgéé%egﬁlgt l;ehfz{mlaéc §ﬁds Qf‘ﬁm&tﬁi r]

group i s not hydroge ect en.
cyano. al kyl and & WP"FFFéS %W%‘tﬁq“vfthﬁ%d?rﬁﬁ’@ﬁf% dﬁy B et B e

t et r ahydr onapht hy nieatineytland/ar frevenriburlefanxespmenial dny related depression disorders.
(tetrahydronapht hyridi n-3-yl ) carboxam des. The carboxam de noiety is
typically a 5 benzam de. but when two R groups fgrma carbocyclic ring.
this is typically a 5-7 nmenbered ring. and the carfoxam de iety may be a
napht hal enc carboxami de or an i(@H)) atpoxani de. rhterrupted by O
or NH may be a benzofuprgn garboxam “de - siel e ca am de 10 In the
formula (1). alkyl groﬁps i Tred 11”1 al ky1 groups part of other
noi eti es. suchgas al koxy or ac I 2®ay be straight chain or branched. Phenyl
groups. including phenyl groups that are part of other noieties, in R2 may
optionally be substituted with one or nore independently sel ect eg\ hal ogen
or [err] alkylcarbonyl. 15 Suitable Cerr] cycloal kyl groups include
cycl opropyl, cyclobutyl. cyclopentyl. and evcl ohexvl. Suitable halo
substituents incl wderef h et pare ridepandentiydutegeanfiorh 1 ¢od and (n+p) is from 2 to 5;

15 Rlis Cj_galkylO-;
R2is hydrogen, halogen, CN, N3, trifluoromethyldiazirinyl, CF3. CF;0-,
CF3S-, CF3CO-, Cy_galkyl. C3.geycloalkyl,C3. geycloatkyl-Cy _galkyl-,
Ci.galkylO-, Cq_galkylCO-, C3_gcycloalkylCO-,
C;.gcycloalkyl-C_4alkylCO-, phenyl, phenoxy, benzyloxy, benzoyl,

20 phenyl-C_galkyl-, Cq_galkylS-, C;_galkylSO1-, (C1.4alkvl)oN807- or
C 1 -4alkyhNHSO»-;
R3is hydrogen, halogen, NO,, CN, N3, trifluoromethyldiazirinyl,
Cy-¢ alkylO-, Cy ¢ alkylS-, C;_g alkyl, C3_gcycloalkyl,
C3.gcycloalkyl-Cy_galkyl-, C;_galkenyl, Cy_galkynyl, CF;CO-,

!4
l

25 C1.6alkylCO-, C3_gcycloalkylCO-, C3_geycloalkyl-Cj_galkylCO-,
phenyl, phenoxy, benzyloxy, benzoyl, phenyl-Cj_4alkyl-,
or -NRRE where R is hydrogen or C1_4 alkyl, and
R6 is hydrogen, C1_galkyl, -CHO, -CO5Cj _4alkyl or -COC1_galkyl;
R*is hydrogen, Cy_¢ alkyl, Cy.g alkenyl, or C]_g alkynyl.

30

It has now been surprisingly found that tetrahydronaphthyridinyl-carboxamide
compounds of formula (I) below possess anti-convulsant activity and are therefore
believed to be useful in the treatment and/or prevention of anxiety, mania, depression ,
panic disorders and/or aggression. disorders associated with a subarachnoid haemorrhage
35  orneural shock. the effects associated with withdrawal from substances of abuse such as
cocaine. nicotine. alcohol and benzodiazepines. disorders treatable and/or preventable

-1-



It should be appreciated that conpounds of the present invention possess
chiral centres uch may exist in different enantioneric_forns, the
present inventi gg'r}(g%g%%ge ds to 20 each enantioneric form and r’rf{:&/ﬁp%qé"ls“
t hereof including diastereoi soners and racenates. Preferably, the two
Rlerr] groups are the sane, and the two R groups are the sane, typically
either both R grou are gemdi al kyl or spiro-alkl-, preferabl

gem di al kyl . and bHﬁﬁa‘F&tﬁPf‘g‘dﬁ& gERIsychps sgPsY BFluging sosypwpaticegilershor di ng|
one suitabl e groupPakingwisgiserselpsychosd. nfigminel|carebralischhemin] Aldhdimetshityeass dhd abl
gr P;pr: s of for rr:c“ &hérlﬁécncrati{e?iielasey\@%ﬁ%s HEftinkdob'sth6re 2 ScHIRHhRRH. ARAY S, t5h |
sui tabl e group o o) a . have .Rlerr]. as.hy gen. et hyl,
ethyl, propyi. ben?z.oﬁml _sﬁ{/ég}sg&flf/rét(ﬁ 5}{nﬁ‘ﬁé‘%éﬁ&%ﬁ?\%ssﬁf’&‘?w‘Eé%hgcffeﬁb€’ﬁ°r8‘|"‘5
one or nore of fretiiAludngpjrcadiznrhyibm disordsts. ipsammid & narchigpsy), ticpleendiles dedd hoxy .
et hoxy, i s0- propoxYoureietlsadlaniey tiRinB@o®tain Mujty @kitus. d€liralgia. especially trigeminal

phenoxy, benzyl oxy, ;0 . 1 nitro. azido. cyano. brono, chloro,
fluoro. iodo. acet@ﬁug%rigﬁ?rgﬁnd%%a%{%gﬁ% ™ n- but yroyl . iso-butyroyl,

benzoyl, i odobenzoSPRCer PRIPSINARBTOBTIRE PeRyenal gsiivity goHdngih peurodvsthesiason diseasdsoxy,
trifluoroacetyl, nethantisetes.onptiple seigpositsaMS) und @Ot neutone piseRRy, latblab, Aistular
di met hyl sul fampy!, righdi® (spasticity). arﬁof&nag%i?ﬂ?;ﬁ?ﬁ[ dyQﬁInPlidn?a yaq‘fvgggﬂ(i)@'étggxﬁ;hyl ;

y
e -
A

Rl err] one or boih’i dr ogen or A preferred grou ounds
of fornula (1) ha\/séfeﬁ[sgi‘?‘ g)as hydrogen. methyl. 20 - Rerr] as
hydrogen or one or nore of nethyl. ethyl. i-propyl, t-butyl. nethoxy,

et hoxy, i -propoxy,AdbRiifgly, Gelpfisen ife MR prdvidel h HHigouRE BtbmdR (rpot h met hyl
R4 bot h hydrogen. 25 Exanpl es of conpounds of formula (I) are:
N-(5,6,7,8-tetrahvdro-6.8.8-trinmethy[[| , 6] naphthyridin-3 -yl)benzam de:
N-(5.6,7,8-tetrahvdro-6.8.8-tFi 1] 1_x6] napht hyri di n- 3
-yl)-3-cyano-4-iso- propyl benz 56.7,8-t®e hvdro-6.8, 8-tri net hvl |
1 . 6] napht hvridi n-3-yl)-4-net hogxv- 3 NH—CG—j R?

15 R R?
ey,

where R'is hydrogen, C,_¢alkyl (optionally substituted by hydroxy or Ci.galkoxy),
phenyl-C;_jalkyl-, C|_galkenyl, or Cy_galkynyl;

20 R is hydrogen or up 1o three substituents selected from halogen. NO3, CN. N3.
CF30-. CF3S-, CF3580-. CF3CO-. Cy_galkyl. C|_galkenyl.
Cj.galkynyl, C;_gperfluoroalkyl, C3_gcvcloalkyl.
C3_6cycloalkyl-c 1-4alkyl-, Cy_galkylO-, C;_galkylCO-.
C3.geycloalkylO-, C3_geycloalkylCO-, C3_geycloalkyl-C 1-42alkylO-,
C3.gcycloalkyl-Cy_4alkylCO-, phenyl. phenoxy, benzyloxy, benzoyl,
phenyl-Cy_galkyl-, Cy_galkylS-, C|_galkylSO,-, (C; -4alkyl)NSO5-,
(C1-4alky)NHSO5-, (C}_4alkyl)sNCO- , (C;_4alkyl)NHCO- or CONH,;
or -NR°RC where R is hydrogen or Cy_4 alkyl, and
RO is hydrogen. C{_galkyl, formyl, -COC _alkyl or -COC/_alkyl;
30 ‘or two R? groups together form a carbocyelic ring that is saturated or

~
W

unsaturated. optionally interrupted by O or NH:
R3 groups and R? groups are each independently hydrogen or C,_¢ alkyl and/or
the two R> groups and/or the two R4 groups together form a C_g spiroalkyl group,
provided that at least one R> or R% group is not hydrogen; and

[V}
tn



30 trifluoronethyl benzam de: N-(5,6,7.8-tetrahvdro-6. .8-trinethvl [1
, 6]-napht hyridin-3 -yl)-3 -hrono-4-ethvl benzam de;
N-(5.6,7.8-tetraydsme®. 8. 8-trinethvl[ 1 ,6)naphthyridin-3-yl) PET/oBoaMIs2%-
et hoxybenzam de: N-(5.6.7.8-tetrahvdro-6.8.8-trinmethvlit][ 1 ..
6napht hyridi n-3-yi)-3-chloro-4-iso- 3 5 propyl oxybenzam de: -4 -
N-(5.6.7,8-tetrahydro-6,8,8-trinmethyl[ 1 ,6]naphthyridin-3-y
1) - 3- br ono- 4- i so- plsepydiaXihr Gedogefchalogen. cvano. alkyl and alkoxy.
N-(5.6.7, 8-tetrahvdro-6.8.8-trinethvl|
1. 6] napht hyridin-3-yi)-3-acetyl -4-iso- 0 zarnl de:
N- (5, 6, 7,.8- t et r ahvidiF 6oBRWngs R thisdvARFion 21¢ tsa%(ﬁ V&f*ﬁvlscﬂ{hoya@da FRESALL -
trifl uoromet hyl beneaahydanaphtify8idBr- By Dettboxhmisle§ The 8arbeamidewmbhioy b typically a

, 6] napht hyri di n- 3-pe e Bh:RAEY iy RY £rb£$s%9&x?£@z¥r9&'v&?c%ﬁ%g% typically a_5-7
N—(5678tetrahvdr0688tr|rrethv \P vr|d -3 -yl)-3"-brono- 4-
| 0 met hoxybenzanifeEabergdrmngaind the cagbox Eif"@leé maybe 3 japahgigrcce boxamide or an

, 6] napht hyri di n- 3 indahg e3bahmaiecordvhemitiérospyddeny 06 Mg may be a benzofuran carboxamide
N-(5 6, 7, 8- tetrah\ﬁqumgmg,c&bg{ahgﬁt hyl [1 . 6] napht hyri din-3-vi)-3 -cyano-4-
rrethoxybenzam de; I 5 N(5.6,7, 8- tetrahydo 6.8, 8- trlrrethyl(l

, 6l napht hyri di n-3-vl)-3"'-cvano- 4- et hyl benzami de: ém

. 6. 7. 8-t et r ahyldr o-16118 fgmuld thealkyl graups.Gheluding diylicthiups Batarg pagt-df othaomdieties,
et hyl benzam de; Nudibas@ikbxBod REL gy B¢ ﬁra@l'@cha&r et drtﬁﬁﬁéd)/ﬂ{eiwl groups. including

, 6] napht hvri di n- 3- r}ﬂ§r

N— (5.6.7.8-tetrah criyl & ogg%t\@t aPe#EFt%@ *‘[”ilxir rg?xeueshltn R2 mza' or?ngnallv be subszht}xted wn& met
hoxy- 4-iso- 20 e gwprg*%gqg\ggmvdélectcd halozen or C 1-6 alkyl. Cy ¢ alkoxv orCy g
N-(5, 6,7, 8-tetrahytkyirafboflyl8-tri met hyl [1 , 6) napht hvri di n-' 3-yl')-3-cyano- 4-

et hoxybenzani de; 'ﬁ”u(t?ol@d %xél@&lh@byﬂbpmﬁmﬁc ieldy HH?F Byidbutl1. c@Jle%mf byd 1 din-i

-vi)-4-nmethoxy-3- trif

N-(5,6.7,8-tet rahv‘él?lfih%‘% "8‘“@3‘[ %’é ﬁ@FTtﬁe"éﬁ ‘Hgﬂﬁet BYPre- hIArogioge 314 IR hal ene- 2-

car boxani de: N-(5.6.7,8-tetrahydro-6,8.8-trinethyl C 1 ,6]naphthvridin-3
-yl) - 3- cyano- 4- i sqrshpiilapy hspedthrdzBitic8@pounds of the present invention possess chiral centres

and as such may exist in different enantiomeric forms, the present invention extends to
20 each enantiomeric form and mixturcs thereof including diastereoisomers and racemates.

Preferably. the two R3 groups are the same, and the two R4groups are the same; typically
either both R” groups are gem-dialkyl or spiro-alkyl, preferably gem-dialkyl, and both
R4groups are hydrogen. or vice versa.

25
Accordingly one suitable group of compounds is of formula (1A)
R} R’ «
N
i NH—C R
R‘I/N =

(1A)

30

A further suitable group is of formula (IB)



N-(5.6.7,8-tetrahydro-6.8,8-trinethvl( 1 ,6]naphthvridin-3 -v
1)-3-acetvl -4-et hvl benzammi de: N-(5.6,7,8-tetrahydro-6.8,8-tri i
, 6] napht hyri di n¥89%$%0% 3. di hydr obenzof uran-5- 30  car boxani dj[e&&%mi&6
N-(5,6,7,8-tetrahvdro-6,8.8-trimethvl[ 1 , 6] naphthyridin-3
-vl)-3-n-butyroyl -4- net hoxybenzam de;
N-(5,6,7,8-tetrahydro-6.8,8-trinethyl|
1. 6] napht hyri di n- 3-yl ) - 4- ngt foxy- 3-n- prqpi onyl benzam de; 35
N-(5, 6,7, 8-tetrahvdr g<6.°§; rimethvl (f pht hyridi n-3-yl -i so- butyroyi -4-
met hoxybenzami de; N- (.8, 81di gFT MY —5%, % 8- gtrahydro[l
, 6] napht hvri di n- 3RyT) “A< et¥oOxv- 3- trifl doronet hyl benzani de:
N- (8, 8-di net hyl -5. 6, &'8ret rahydro[ 1 , 6] napht hyri di n-3-yl)-3-acetvl-4-iso-
40 propyl oxybenzam de: N-(8, 8-dinethvl-5,6, 7,8-tetrahydro[ 1
, 6] napht hvridin-3 -vl)-3 -brono ﬁf met hoxybenzam de;
N-(8.8-dinethyl-5.6,7,8-tetrahvgro[ 1 ,6]naphthvridin-3 -vl)-3 -chl oro-4-
nmet hoxvbenzam de: -5 - : N-(8 8-dinethvl-5,6,7, 8-tetrahydrol
1. 6] napht hyri di n- $hygte) R 4-RietRroRY- Bapestieidedoboet hyl benzani de;
N-(8.8-dinethyl-5,6.7,8-tetrahydro[ 1
, 6] napht hyri di n-3-yl)-4-iso-propoxy-3.. trif|uoronmethyl benzam de: 5
N- (8, 8- di met hyP- 5f\e*}'*f?bée-¥f8$Pr°§ﬁ9'aP?}["d51°f.f8TWé€pru’WFi di n-3-vyl
) - 4- et hyl - 3-tri f | uor onidt 4sy Ihydregenamettis; ethil( Bom chenmt Hydrosy@hyl. iBethatvethyly dr ol
, 6] napht hvri di n-3-yl ) - 3- brono-4-i so- propyl benzam de;
N-(5,6,7,8-tetrahydro-$ 8. 8-trinmethyl[.1 .6]n thvri di n-3-yl) - 3-chl ar o- 4-
10 et hoxybenzam de; ﬁ?%%é‘,gr‘?geg-otr (e)%{er%ﬁ?ﬂfer %é%%@]BQ%}rli "ﬁ%@#\’/ﬁﬂf}c’p % Eputﬁ’
. 6] napht hvri di n- 3-yl ) - 3- f | BBl anethewy.ieehoy dseRTARRe: cyclopropylmethoxy, n-butoxy,
N- (5,6, 7, 8-tetinahydr o- 6, 8, @hénok¥retylox} . amif, BepNirhiyo, Mitrdl 2ddy.|cyand- Bremb0XY - 3-
pent af | uor oet hyl benzam de: - di et hyl. - . =0 hy.dr

chigdro, ﬂ{x\%éﬁ?é)f gde?ﬁggér/ﬁéorﬁ]l. Eg_aYO’yﬁ n b%yl}(g 1- l.%r ﬂ{tyr&yl,

. 6] naphthvridin-3 -vl)-3 -fluoro- 0 ; :
I'nap ) benzoyl, iodobenzovl. tri uoromeet‘hyl_. perfluoroethyl, trifluoromethoxy,

trifluoroacetyl, methanesulfonyl. n-propylsuifonyl. isopropylsulfonyl,
dimethylsulfamoyl,
15 R3  oneor both is hvdrogen or methyl,
R4 oneorbothis hvdrogen or methyl.

A preferred group of compounds of formula (I) have
R! as hydrogen. methyl.
20 - R2as hydrogen or one or more of methyl, ethyl. i~-propyl, r-butyl. methoxy,
ethoxy, i-propoxy. bromo, chloro, cyano. trifluoromethyl,
R3 both methyl,
R4 both hydrogen.

25  Examples of compounds of formula (I) are: -
N-(5,6,7,8-tetrahydro-6.8,8-trimethyl[ 1,6 Inaphthyridin-3-v])benzamide:
N-(5.6,7,8-tetrahydro-6,8,8-trimethyl[1,6)naphthyridin-3-yl)-3-cyano-4-iso-
propylbenzamide:
N-(3,6.7.8-tetrahydro-6.8,8-trimethyvl[1,6Jnapathyridin-3-y1)-4-methoxy-3-

30 trifluoromethylbenzamide:

N-(5,6,7.8-tetrahydro-6.8.8-trimethvi[ 1,6 Jnaphthyridin-3-y1)-3-bromo-4-ethvlbenzamide;
N-(5.6,7.8-tetrahydro-6.8.8-trimethyvl{1,6naphthyridin-3-y1)-3-bromo-4-
ethoxybenzamide:
N-(3,6,7,8-tetrahydro-6.8.8-trimethyl[1.6]naphthyridin-3-y1)-3-chloro-4-iso-

35  propyloxybenzamide: .



N1l- (8, 8-dinmethyl-5,6.7,8-tetrahvdro[ 1 , 6] naphthvridin-3-yl)-4-nethoxy-3-
pr.opi onyl benzam de. and: N (5 6,7,8-tetrahydro-6,8.8-trinmethvl [1

. 6] napht hyri di R¢Beowsdosi ndol e- 2- car boxam de. 20 When synt hesi s@6T/GBA#81826
conpounds are often in salt form such as the hydrochloride or
trifluoroacetate, and such salts also formpart of this invention. Such
salts may be used in preparing pharmaceutically acceptable salts. The

compounds and t hejt r#%ailét%tr P68 SREALAAR, aﬁzgmkrrah%svn%%oa&ubydrat es,

and these al so for - rs I nventl The above conpounds and
phar maceuti cal l y % %%/téﬁ tr?l;v é§8-ttrhx%rtga[l 6]fa 81% -3 h?icewgfr@r?-hl ori de.
and phar maceuti cal I'(y ep a% ' é ec a y )hi/drat ‘es orma
preferred aspect 5‘f°p¥1ﬂ‘é"" 235 i nvent i on. e adm ni stration of such
conpounds to a3 mahrfais. 7%‘5?“&‘@"‘5376 &&;rmarthvdf1a61napb§¥eﬁﬂer‘é)4-e§\abv-h ngual ,

nasal . rectal. topifizatomsthythenzagdde; nal admni ni stration. An anmount effective
to treat the di soNd@ssifethgl-h@Bactmhekdrs[d G]jdapbithvieliedgd-bmethivey-Itsual factors
such as the nat ur girRefnewdehinhidt the di sorders being treated and the

wei ght of the 35 \I(%Wtctramwgﬁamﬁetﬂﬂpt6]9‘%@1»%th 3-S5 BRIdoy4.contain 1 to
1000 ng. surtagl Yl th%S ] e an armunt in the range of fromn
o

g, for exanp
to 400 me such as LD %n%m-G ggﬁf‘mﬁ‘BPﬁ’gq]Pafgg%” ( -vlfD 0,,8Rd, 400 rng of

the active COprOUPII > es Wi t&fed once or nore
t han once per day™ mes_a day, nore usually
| to 4 tinmes a dad- (3§Jcsntefr#§’tdf°t¢t%-W%‘Pﬁf‘ylﬂaq]f‘%?h%@ént’s"‘hb‘Hf'&Pf"y in the
range, for 40 amghoxiperagmide;: of 1 to 1000 ny, for exanple 1 to 500 ny,
that is in thesraNg8.60t8-teGahydo-6.88oimeriyifbb whphtyridin-1-g!)-Lcyangy-degrhglbenzamide:e
usually 0.1 to 6 Ngbleg.si@ytahydr6.88-ammedyl{l,a}mapbchitidikgGrvdR)+brokio-4-s great|y
preferred t hat th@,eg,om;heof formula (1) is admnistered in the formof a
5 uni t-dose conRpqs| '6t7' ifli@trarﬁki{-‘obé 88-tméiY i'lft SlRSRmPfidh-3- Jtﬁﬁ-bHQl'o@lQex&!a&del:' ngual
rectal . topical of E%rﬂ“{gﬁ%@dm(@ﬁ%hé’t i, ARERAYEARY S-S0 kG SHEh
%l dm'xt ure a urtably ate or oral or

conpositions gge A XV%enz
par ent er al ad n| rtf’g such formof t abl et s.

capsul es. oral %Jtem‘B'B@pggﬁ SRy pﬁd@ﬁ?@?‘é“‘s‘ 21881y 2 enges.

reconstit ut abl e p %nza‘i“h’ljeect abl e and i nfusabl e soI utions or_suspensions
or supposi tori es. N&P&ITSeuehydior&.BaimehyDafdephthyidia-3atked-pedper-fed. in
parti cul ar shapedtrifiugioacstyipogirtidaans. since they are nore convenient for
general use. 23 N-(5,6,7,8-tetrahydro-6.8,8-trimethyl[1,6naphthyridin-3-vi)naphthalene-2-carboxamide:
N-(5.6.7.8-tetrahydro-6,8.8-trimethyl[1,6naphthyridin-3- y1)-3-cyano-4-iso-
propyloxybenzamide;
N-(5,6.7,8-tetrahydro-6,8,8-trimethvl( 1,6 Inaphthyridin-3-yl)-3-acetyl-4-ethylbenzamide:
N-(5,6,7.8-tetrahydro-6.8,8-trimethyl{ 1,6 Jnaphthyridin-3-yl)-2.3-dihydrobenzofuran-5-
30 carboxamide;
N-(5,6,7,8-tetrahydro-6,8.8-trimethyl[1,6naphthyridin-3-yl)-3-n-butyroyl-4-
methoxybenzamide;
N-(5.,6,7,8-tetrahydro-6.8,8-trimethyl[ 1 .6 Jnaphthyridin-3-yl)-4-methoxy-3-»-
propionylbenzamide;
N-(5,6,7,8-tetrahydro-6.8,8-trimethyl[ 1,6 naphthyridin-3-yl-iso-butyroyi-4-
methoxybenzamide;
N-(8.8-dimethyl-5.6,7 8-tetrahydro{ 1 ,6}naphthyridin-3-yl)-4-ethoxy-3-
trifluoromethylbenzamide;
N-(8,8-dimethy}-5.6,7,8-tetrahydro[1,6]naphthyridin-3-yl)-3-acetyl-4-iso-
40  propyloxybenzamide;
N-(8,8-dimethyl-5,6,7,8-tetrahydro[ 1,6)naphthyridin-3-y1)-3-bromo-4-
methoxybenzamide;
N-(8.8-dimethyl-5.6,7,8-tetrahydro{ 1,6 Jnaphthyridin-3-y1)-3-chloro-4-
methoxvbenzamide:

L
w



15 Tablets and capsules for oral admnistration are usually presented in
a unit dose, and contain conventional excipients such as bindin gr gents.
fillers. diluen™@%%s889etting agents, |ubricants. disintegrant8CVEBPMEMt s
flavourings, and wetting agents. The tablets may be coated according to
wel | known nethods in the art. Suitable fillers for use include cellul ose.
manni tol . | actose Lan e
20 starch. pol y\ﬁ?l @W%J%E?M §5‘mﬁet§tgang&gp asﬁn??ﬁweb?@aﬁ ‘533’5‘3@’ ucﬂ' % Jﬁﬂdgm% h'dfj
starch glycoll ate. | e lubricants include. for exarrpl e, hmagnesium
stearate. Suitabl &-Bietipgtlt. PE&r‘F‘F@@@@ﬁ]B@h@‘Wﬂ HYHAYeRRROXY At | ude

sodi um | auryl sul ccometid enzamided or al conposi tions may be prepared by
conventi onal net hdd,bdimsthehblp.AG;tepdhydrofli.§Jhaphdiyridiabi-gi-t#Hethyl-Dtriffuaemiethivk .
Repeat ed bl endi ng bepmamidej ons may be used to distribute the active agent

t hroughout those CQEI&iei9NS.65XRELENYAS] 1l ARGRHIHARALI$1)- %r&rfozfrsblpafpﬂ Such
operations are, ofbegzqmdge conventional in the art. Oal liquid

preparati ons miy t?\? {5 fp‘{ 5 ?rafw%%% ?f -trlme{hv@{%h%\'n%%u 3. Rlorg !ll Y

suspensi ons, ons or elfXiTs.or may be
presented as a drgI Eﬁ’?fn r reconstitution with water or other suitable
vehi cl e before usd-Cfubfriguaidrd.gapmedyil bplsapralyridini-2bw-ervEnt i onal

addi ti ves such as mathoggearamydsagents. for exanpl e sorbitol, syrup, nethyl
cel lul ose. gel at i MN-(36/H8-tetrplstdoyb. Gékthmlethslﬂ,Glnapﬁﬂu}xijihel-hly-l4-m@hdxu43e)se,

al um ni um si ear at g@egisfluoeethyitdiizamgédeat ed edi bl e fats. enmul sifying agents. for

exanpl e 35 | pCi NgB-difeihli-5.61,8BRAOd6 A 6napihyAGiAGLA)-3 MAfloaqueous vehi cl es
(whi ch may incl udeyadiiles-lids) . for exanple. al nond oil, fractionated

coconut oil. O'lyl\egtse&ﬁxeﬁxylc 6?%—t§§a§1€&r§glcg]rﬁ%hﬁ1gﬁéhrﬁeyl) m@p%kﬁgte glycol. or
on

ethyl al cohol; preset LLVES pT opy

p- hydr oxvbenzoat e ;g g L? d aj_ ring or
colouring -7 - @trg}ﬁfa (8)r8 ﬁﬁ a‘ngﬁ@ia‘f@gnﬁﬁ‘c ggeddgf(%nv%‘& QXH%T
sust ai ned rel e¥se for rrul ations, such as tablets or granul es having an
enteric coating. Reienpaitidsised. Hesea@dipBiusils btdfen in Jalt Worth. sith ks tﬁ@ﬁﬁir&dhlbhﬁe &f e

prepared contai ni HT% cetate, 338%3994]{! aﬁ@?orﬁ: ]ﬁ}teorf'tl'll;emyﬁx%b&l chlﬁé m%g

depending on the v e, an concentrat| sus

di ssol ved. Parent @Fea?m%hmamcw @corBiahlg slfs- Eﬂ’éﬁ%ﬁ‘@ﬂmﬁﬂ“ﬁ “§§61‘ ffl"?ﬂé{ he
conmpound i n a vehiobkimedasdolvates, euchss bydrites rmijthbeefatso dorfi paktiofi this inveptien. sui t abl e
vial or anpoulg and seal i ng. Advant ageously. adj uvants such as a Iocal
anaest hetic. presefy ves and, bufferin nt s S

vehicl o o 10 © - at Bed SmBlE Mo pRbRL RARD A Re8e BUR BT BRI AL o7
filling into the \bycapchéﬂmeﬂaépm@reumﬂm@eptabiaé?l\ ai%ﬁemmmﬂpéwérme%ufqma
suspensi ons are ppefaeddspedt of the pteadit irdkdtiont he same manner except that the

30  The administration of such compounds to a mammal may be by way of oral. parenteral,
sub-lingual, nasal. rectal. topical or transdermal administration.

An amount effective to treat the disorders hercinbefore described depends on the usual
factors such as the nature and severity of the disorders being treated and the weight of the
mammal. However, a unit dose will normally contain 1 to 1000 mg. suitably 1 to 500
mg. for example an amount in the range of from 2 to 400 mg such as 2. 5. 10, 20, 30, 40.
50, 100, 200, 300 and 400 mg of the active compound. Unit doses will normally be
administered once or more than once per day, for example 1. 2, 3, 4, 5 or 6 times a day,
more usually 1 to 4 times a day, such that the total daily dose is normally in the range, for
40  a70kgadult of 1 to 1000 mg, for example 1 to 500 mg, that is in the range of

(9
w



conpound i s suspended in the vehicle instead of being dissolved and
sterilised by 1 5 exposure to ethyl ene oxide before suspending in the
sterile vehi cl wo%sssaht ageously, a surfactant or wetting agen’fcﬁgB?%Pé?zﬁded
in the conposition to facilitate uniformdistribution of the conmpound of
the invention. As is common practice, the conpositions wilF usually be

acconpanied by witten or -~ rint directions for use.in the nedical

t r eat ment concerrP@Bf“’K@é%’Fé?h&’lV,mq?lf’gz&jaﬁr@glgﬁ’fuﬁlﬁéeln i6(5’?{§lfgl’fiatvhté7e’ g“ﬂd‘@é a
phar maceut i cal congkgiav.on for use in the treatnent and/or prophylaxis of
anxiety, mani a. depression. panic disorders and/or aggression. disorders
associated wth subapachpoi d haenorrha ur.al t.

ef fects associ at &ls\ﬁ"taﬂ:' i “Hagrj%‘\%}g i ‘formcﬁ%uﬁ%@?ré%g%gﬁgfl §r§@%§e E dslﬂgﬁ%g%n ofa
cocai ne. ni cotd neunitzopateFipogitien. BReh 28 Rk dqse pak incldingrsyertisgual ssthioricahanl/ or
preventabl e w t h ppdnterl Qa3petiatil URrad@ers) Sompasitivnas epi | epsy i ncl udi ng
post-traumati c epil epsy, Parkinson's disease, psychosis, mgraine. cerebral
i schaem a, Al zhei mer's di sease and ot her degenerative, di seases such as

Hunt i ngdon’ s chor¥&h CURMASHIGRYA R PRERAred Ry Ae R e 2pdip Sitiebly @IpIPLRIRlOT ( OCD) |
neur ol ogi cal 30 pathaferal rdrsinasaoni @t @sdswh iday Ak BShe eyl tabllesocagariss. ¢rainaduiddi ng
ci rcadi an rhy{hm gisekidR, fowdeRS SaRIIA. Bzdh2ES AlcERBMtabld doWders Snjdetaii b de | a

Tourette's syndra traumatic brain 1 njur tinpitus. neuralgia, ..

Sopect 11y CoT gerTrbieBRRAR G PHBtyRs Ayt gies, Ot At Cribriaps

pai n, i nappropri @reprpeoed impardastar stiapsd qralsomposigpnsrFinge theb 8 saneeinyeni¢ng for

di seases such as ghalais€s. nultiple sclerosis (M5 and notor neurone

di sease. ataxias, nuscular rigidity 35 (spasticity), tenporomandi bul ar

j oint dysfunction,  and am/otrofphi c lateral sclerosis (ALS) which conprises
a compound of ¥ or Il 4pd Fapsylps far RiAdmaiaiaTipR afF pipaty prepanied i unif dospand of vat e
t hereof. and a phaneamcentenialal sxcprosptchbls dindargragens, fill&s,.-diluentsl blegingsees,
invention al so prigvicds. diMEkdedcbralit. SRVSRAEs, AR AfinPs RRBY TReh SR may be

anxiety. mani a. depressian, panig disorders and/og .agaressi.on. di sorders
associ ated with &°8§ %“F&’?H\%d%%g'@m%“ ! e ﬂ%‘u#‘ﬁfglg rﬁ‘@,&fﬁ .tort“ﬁ"e‘f‘&ll‘s‘geect s
associ ated wit h welWescamennitpk satosn And otheremilerrageriy switable AisinteewEas dnclnse

ni cotine. al caoholstaadhdpdigwizaphiradlieieans stardh 8a@TvdRVes sich as bddbak abick gBB6l a6 _
preventabl e wi t h sifthiis BRI e HBEBhBiple Madheim SRbRD SHitdo PG RARS -
traumatic epilepsy. Kkinson s _&l sease., ps _os,ﬂs{. m gral ne.” cerebra

i schaeni a, Al zheid&PaRe g agensipcipesediigdgerisr Rt e di seases such as.
Hunti ngdon's chorea. schizophrenia. obsessive conpul sive disorders (CCD).
neur olj_ogl calh fﬁf Iniese%oﬁ&&amoaipsﬁaiwsmé&l paréd s_\eéblndérﬁ@ma{eﬁmﬁé mwﬁd{n%gl
circadi an rhyfhm.gi.so S. i RSomi narcol epsy) . .tic . es
de la Tourett€'s tgfy}nr%dgag%ﬁn.: %t {?’gﬁgtl%@e%? a l?f’di"}’?j oﬁfﬂ?t.’é)’}si)gﬁnibf l‘jsse.% té}%ﬁ‘%&\’t&iﬂg,
especi al | 'y tri gerfFihg2sem direyghpy thoseenmnesitipscempqying laren auantitingiof fillerandech

pai n, operations are, of course, conventional in the art.

E
P

Oral liquid preparations may be in the form of, for example, aqueous or oily suspensions,
30  solutions, emulsions. syrups, or elixirs, or may be presented as a dry product for
reconstitution with water or other suitable vehicle before use. Such liquid preparations
may contain conventional additives such as suspending agents. for example sorbitol,
syrup, methyl cellulose. gelatin. hydroxyethylcellulose, carboxymethyl cellulose,
aluminium stearate gel or hydrogenated edible fats. emulsifving agents. for example

(93]
(¥

lecithin. sorbitan monooleate. or acacia; non-aqueous vehicles (which may include edible
oils), for example. almond oil, fractionated coconut oil. oily esters such as esters of
glycerine. propylenc glycol. or ethyl alcohol; preservatives, for example methyl or propyvl
p-hydroxybenzoate or sorbic acid, and if desired conventional flavouring or colouring



ropriate neuronal activity resulting in neurodysthesias in di seases
suchh as diabetes, nultiple sclerosis (M5) and notor neurone di sgefjg; 9/01526
at aki as. nuscul aWq99s¥WBty (spastic) tenporomandi bul ar joint dy i dﬁ
anyvorophic | ateral sclerosis (ALS) 15 conprising admnistering to
sufferer in need thereof an effective or prophylactic anmount of a
ound of fornmula (l),~0f-2a rpaceuil I - .

thhereof. In a furt haéém%is%ré’CQOH?LEQ%P_Q@%%%{%%&@ r g?/nﬁléfe@&%ﬁ*egs@%g% r()gﬁlglgt%%’%h‘g]
off formula (1), or 2atablyts or greaplamRayingias SMEYC SRt abl e salt or sol vate
thereof. for the manufacture of a nmedi cactment for the treatnent and/or

rophyl axi s of anXigt ¥are BN RAmi fi .ﬁhﬁ%g%@:&sm@j SOb e RRAHe the

aggression. disorders associated Wt .Subarachnoi d haenorrhage “or neur al

Ehock, the effects ATRYEIAPLYSHHE HER ?'%H?%ﬁRHW"‘I"]%%@'EFB%&%{h %%e%g?e g such

as cocaine. ni coti mencealrgivholan bndtheenepuiiarepisdsed. dasotedd sdutioneat atrirelly

and{ O(rj_ pr even% a?' e p‘ﬂépﬁf&d@?ﬁ!sf&ﬂﬁ@’ﬂ% Ea,a{ WA in a %g:fbt:ﬁxd ﬁ$tb'xc§?erﬂi§iﬁ§9¢t&%9§]}hg into a
ncl uding post-traumatic .epilepsy, Parkinson's disease. psychpsis

i grai ne. cerebral sf‘g%’#av_é%ioéf‘mgﬂ%ﬁﬁdﬁwm% ‘gg‘éa@?s"eougﬁd%blf’%ﬁ?'ﬁgé%%[_@fﬂt ive

Hi seases such as Huanedsthgliro presertivesead bulfdring optntsetie also dpsobisd inibe vebitjsulToi ve

Hi sorders (OCD) 10 neMhi@kOGE sabiliGtetht GorhfosAivg 0 il festenhttdd fifnRuto He@RPand the

i sorders (includi i i &t & di sorders, insomia & narcol epsy),
ics (e.g. xiles E}gmlqlélg ou!riglt te{:e{%&gg)ndr one). traumatic brain 30 injury,

innitus. neural gia. especially triaem nal neural gi a, neuropathic pain.
Hent al pai n, cancerPapaiem! suspegsionsqre p@parediiaisniratialacthe santeymangen el taprijati tie
peur odyst hesi as i n GnpaRAeSsupealiedds HivRREk AiteallUf Belitl dEssSNbLARSteRlNB) and

ot or neurone djsease. ataxigs., nuscular rigidit spasticity),

oror omandi bul b PR SRR SeloRpere iind RERE WhEVS Adamaeputy o
ALS). 35 |n-a f ur tshésctaaseroraitingtpgent isiagludednin e 69mpesdiopfie fagidimegmiformmpound
pf fornmula (1), or dsuftueioaheiddntpdbhdofakCiapdntibh.e salt or sol vate. thereof
hs a therapeutic agent. in particular for the treatnment and/or prophyl axis
pf anxiety, mania. depression. panic disqrders and/or aggression. disorders
bssoci ated wi th a dif f%@ﬂmractlﬁ%éhfcﬁomawwﬂ%emﬂ@x betteRRpanier & yritten of

of f ect s associ atled prnteh dnectibuly faxvesk irf the medinid Steatmentscooéernglduse such as

pocai ne, nicotine. alcohol and benzodi azepi nes. disorders treatabl e andior
oreventable with anti-convul sive ents. .such as . epilepsy i.ncl uding.

ost - traumatic epi ISEEGHERHE piEestRYSoq Alther brdacss proabeical compoiion forgse
schaeni a. Al zhei me? ths Ugatmenisad/arriopitvingis of alydets raaniay depirsgien Paric digerdergand/or
Hunt i ngdon' s chor eaggresivnzdipideydssociatdd e g subarachinpid haénvarhelges@ neharalshOR .
1eur ol ogi cal  defsi Cichrsci@asQehalGith Wildhvwl BSin sibsefPesr SRILESIE of dodfihd! HicBthe,

&i rcadi ith ani
: I rcadian rhythm dla cgflo(:i%xl;; benzodiazepines. disorders treatable and/or preventable with anti-convulsive

agents. such as epilepsy including post-traumatic epilepsy, Parkinson's disease, psychosis,
rnigraine_. cerebral ischaemia. Alzheimer's disease and other degenerative diseases such as
Huntingdon's chorea. schizophrenia, obsessive compulsive disorders (OCD), neurological
30  deficits associated with AIDS, sleep disorders (including circadian rhythm disorders,
insomnia & narcolepsy). tics (e.g. Giles de la Tourette's syndrome), traumatic brain

injury, tinnitus. neuralgia, especially trigeminal neuralgia, neuropathic pain, dental pain,

cancer pain, inappropriate neuronal activity resulticg in neurodysthesias in diseases such
as diabetes. multiple sclerosis (MS) and motor neurone disease. ataxias, muscular rigidity

|9¥)
W

(spasticity). temporomandibular joint dysfunction. and amyotrophic lateral sclerosis
(ALS) which comprises a compound of formula (I). or a pharmaceutically acceptable salt
or solvate thereof. and a pharmaceutically acceptable carrier.



I nsommi a & narcol epsy), tics (e.g. Gles de |a Tourette's syndrone).
traumatic brain injury. tinnitus. neuralgia. especially trigem nal

neural gi a, neur@paldabed pai n. dental pain. cancer pain. inappr ®CTiGEI%01826
neuronal activity resulting in neurodysthesias in diseases such 10 as
dirabetes. nultiple sclerosis (M5) and notor nieurone di sease. ataxi as.
muscular rigidity _(spasticity), tenporomandjbular joint dysfunction. and
amyot rophi ¢ | at er die 8€est ’(5‘§‘?%‘°'E ﬂﬁ%?@"’ﬂ?f‘&‘c’ﬁ%‘bo QS epimegtandfy p’i"ﬁ@é‘h‘?ﬁ %ﬁ“’f‘%‘ya
process for the pmepardpresyionpandodipudancandair aggressiohadisorders as§abjateadsvither ei n

gif g(r)e descri bed WM eRhf Riehns#Bagk 8ARdutdD Shodk GROFRYRGAsDEiak® it hithrhivit f?a\%h
ere

. t buse such g5 cogaing, picatine, aleoh benzodiagepi %her%il:s
[err] as defincd FEFPPEFALTASITH" Broogins Bl Br G gLy 55??\%’?%'5{5“ PEerr]
and X is as defSi nerdatfble arfdénr preventgble wilh anti-congdfiporUsHIS oMCH 2srepilersy {neluging pest-
[err] (111) 30  \hehic¥pilépsh PhaébinidigaselPsyehtily. Aserfhe. Ofretichl. iscAmehi 2 A
groups are 'nd?per}-\q%'g}r%s Egeagesz\x;ﬁ%tﬂepge%e;e%tivf grs%LsaSuclg Ls)Hlﬂxrtin &%FH&ea?r
groups convertiblé o . and where requi (ea converting an rerr] group,
converting one [ es#lzopheeripnbpessive compulsiie djsarders (RCEY-ggprelagicaldefsitsagsoniged ny
enanti oners. or cometIDSNdeep dizadders pinclddiag citaadinh enythne distrdas. insomaad her - 10-
phar maceut i cal oy 3eEERIFRLEs @l GilesQle IORINER!s YehdRorhd) S BATEHBRAANA! il
pharmaceutically accept abl e, ?al t. Conventl.ona CO{;[ It1ops for condensation
of amines with caf‘ﬁ‘ti;‘g‘l"‘i TPy gsmingl pquRleip neurgpyt ‘63?’f‘\f£¢§ PR+ EUFHih as
acid chlorides. minppprepripterturoRgiacevityTpduingimnamidyetbesinsdn diedasks snadnyas Pigbetes,
reacted in the preadiptescRiosd (MISYAnd Botof ne@idAY Hfs@ﬂsﬁﬁta'ﬂiﬁk.&ﬁﬂs&ﬂﬂrr%ﬂﬂyés;msticity).

carbodii m dei hydrg lazole Ln a suita ol ven uch i met hyl
ERRARA LA et Pl R FoRR KR Sk 1

f ormami de, and armi ) aC ] ) at in a
sui tabl e sol véAt SOEPRsE admiystering &9 we suffprerdp e dhemind pmalirs Ve tPraphuRstg i n
t he presence of aalhase ofaicdnpesnd ofifeddiyd @gromephaifihceinitally Kicepibleddalt @nso]vater |
group typically ap.sgswhen a protecting group is needed during the above
coupling reaction or during the preparation of the reactants by the

procedures described bel ow. |nterconversion of one
In a further aspect the invention provides the use of a compound of formula (1), or a

20 pharmaceutically acceptable salt or solvate thereof. for the manufacture of a medicament
for the treatment and/or prophylaxis of anxiety. mania. depression. panic disorders and/or
aggression. disorders associated with a subarachnoid haemorrhage or neural shock, the
effects associated with withdrawal from substances of abuse such as cocaine. nicotine,
alcohol and benzodiazepines. disorders treatable and/or preventable with anti-convulsive
agents. such as epilepsy including post-traumatic epilepsy, Parkinson's disease. psychosis.
migraine. cerebral ischaemia, Alzheimer's disease and other degenerative diseases such as
Huntingdon's chorea, schizophrenia, obsessive compulsive disorders (OCD), neurological
deficits associated with Al1DS, sleep disorders (including circadian rhythm disorders,
insomnia & narcolepsy), tics (e.g. Giles de la Tourette's syndrome). traumatic brain
30  injury, tinnitus. neuralgia, especially trigeminal neuralgia, neuropathic pain. dental pain,
cancer pain. inappropriate neuronal activity resulting in neurodysthesias in diseases
such as diabetes. multiple sclerosis (MS) and motor nsurone disease, ataxias, muscular
rigidity (spasticity), temporomandibular joint dysfunction, and amyotrophic lateral
sclerosis (ALS).

(1
W

In‘a further aspect the invention provides the use of a compound of formula (I), or a
pharmaceutically acceptable salt or solvate, thereof as a therapeutic agent, in particular for
the treatment and/or prophylaxis of anxiety, mania. depression. panic disorders and/or
aggression. disorders associated with a subarachnoid haemorrhage or neural shock. the
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R4. X group to another typically arises when one conpound of fornula (1) 15
is used as the immedi ate precursor of another conpound of fornmula é % ar
when it is easi eWOM8659% r oduce a nore conplex or reactive substiqt /01526
the end of a synthetic sequence. Reaction of a compound of forrmula (I11)
which is an acid chloride (Y=C) typically 20 results in formation of the

hydrochlorl de sl { chlod DEAMANNL AL AEH bibshdcks oHILAGN QISR e Y

al so be obt ai ned by
product. or addi ng aléolggpxy{ e@gpdgpem digordegsijgsatablp gndsor preventable with anti-convulsive
[err] in a sol utges. aich anepiiepsa includingpostitabineticsapiivyspi Pasiinson' adiseued, paybdsis.

tSOTg.tk)taglane? ;f)rrpou &e f @Bl ReraMhih. AiShelder? dEEé}E Wtﬁer%&&pnlaﬁﬁvetcﬁ)se&sl@?gucﬁs
kgﬁnm%%&m@ oS, SRSSVE Y G LU e osital

(VI) ma' be conver
reduction of the nidefiairs gssotipred Wish ABXS sletrediscadecslinsbudimg cotadiaprhythm disefidgrsimay
be hydrogenated by ﬂSBLQQﬁ@ﬁHrch \F) dil:‘é‘é'é L UHEs dé]aa‘oﬁrutti's'i@h@roﬁ@i WBHatis Uk as
met hanol 10 in the. grvese car at al Al t er.nati veI Y,

a conpound of for miFAY({AY usrrﬁeur%%m‘reé'ff E‘gﬁtr\ﬁe‘?ﬁas'feann%auge c%‘fa(t)hr“f RfdA- deptat p
concentrated hydr oé#iceirnain. a@monrwteaieanml apivity ssshitiag in neurorysshssiag tﬁaineqses such
Corrpf)unds of fqlrolrm lagdieBetds. mBlyiplo €clErb P B EndIHibtog néubeheldisesse Chitdxes. rﬁtisctﬂﬁtrvgfdl?ﬂan
et al., 15 Bu Eﬁ%’t 4 nmul a
(V) may be prepar eéﬁg gggﬁlgsgﬁgmg&g@é%@? At d% Wg%s%‘?rﬁ?lgg rh??g%lglfﬁgg Y.
Tohda. Bul | . Chem { Japan. 52 (8), 2413-2419 (1979). 20 Conpounds of
formula (111) may be prepared by further substitution of comercially

avai | abl e benzoic aqlbﬂ&emsécv&tmyﬁsenusﬁ 2| Fda&é%tm@;s}aéar&mafswp%ds 8 foluia
oxi dati on of cqrr eE@ n}?h n

v
benzoi ¢ acids c eé%‘gngre FSc?ﬂFe ﬂ}‘gbc(gﬁlaﬁ?éfeac% sctomtpu‘fnélc?f E‘W«? 18?@/ f or
exanpl e by formation of the acetate. coversion to an acetophenone and then
to the desired acid. 25 Were the above cr'FB’éd |n,germad| ates are novel
conmpounds, they also formpart of thi s iny i e preparation of
conpounds of formula (11) is illustrated By thqa NMM ng Descriptions; 30
the preparation of conpounds of formul AN | ustrated bv the
foll owi ng Preparations and Procedures: 't ge-prggparati on of conmpounds of this
invention is illustrated by the

A

f .

(I

20
where R1A, R3A_and R¥A are RI, R3, and R* as defined for formuta (D or a group or
groups convertible to RL R3. and R#. and X is as defined for formula M
‘ with a compound of formula (II1)
; 25

[O———

Y-CO
\©' R2A

30  where Y is a leaving group such as Cl or OH. and R2A groups are independently R2 as

(1IT)

defined for formula-(f) or a group or groups convertible to R2.

and where required converting an R14 | R2A R3A R*A grouproaR! . R2,R3, R4
group, converting one R! .R2.R3 ,RY X group to another Rl .R2 R3 , R4, X group,
or separating any enantiomers. or converting a salt product to the free basc or another

R -10-



foll owi ng Exanples. The utility of conpounds of this invention is shown by
t he Pharnmacol ogical Data that follow the Exanples. 35 Descri t| an

1, 3, 3-Tri met hyMeI9€s%%i n- 4-one - 12 - The title conpound w8 SP%%OJ?@d
according to the procedure of Katvalyan el al.. Bull. Acad. Sci. USSR
(Engl) 1968. 2436. b.p 70 [err]C at 16mm 11g: [err] (APl +): 142.1 (M+H)
Description 2 5 3 ts ]

napht hvri di ne 3. 5 %Mﬁ{cguéalﬁ azc%éatbﬁ Fggb\r{?d& r?gm-ggﬁlé&F%&Jyéé&%@mﬂawmca]}%d
of E. Matsunura. ¥WFePRbiEFaltand V. Tohda Bull. Chem Soc. Japan,.1979. 52.
2413-2419] (2g; |0mml) was suspended in MeOH (501 ) ard treat ed with 0.88

ag. ammoni a (| OM ¢dRdi¥Rikeondkions for cdideABEBY Bpi—ﬂiﬁéé \di'tH‘Ca‘flonﬂﬁ: a(.xl:is ZzQaquemel )
was addcd and he m X ol ed

(6]
to room tenperiat gy ?‘H%‘%’ér\?‘éfpwgf’%"&"{%l?ﬂc{?ﬁ&%’ qer%‘s??ag ﬁffmﬁ“ﬁ%( tkﬁce"ﬂ %‘%8‘“‘&@
di gested with di cieldsmambe reaered n2komadencenf@ miNwraefiethylHimethylmiropeopy®d from
the red gum The @wolRGidshV@be/beRARiaBSE in £UAABIE 8516ht ERhd$ c}’lﬂﬁﬁrﬁl fornakide) endand

gge 8Be[5|e(rj;‘|]e Cpg; ]; 'gPchl%X? &h& 8{%} n{ggm?t}p Qy Tegaeélog)ether\é% i g.néglé) @i&ﬁ’ ucﬁ‘% tﬁlt e :

solidified on sta'-wamﬁgr(hshlwgmhampnozl&h ‘nﬂh‘T—PIRNR“(OZB@“WGh m@aff[lé?r]
1.338 (6H. s)102.47 (3H. s). 2.55 (2H. s). 3.64 (2H. s). 8. 09 (IH. d. J =3

Hz 9.25 (IH d.capv nAl gt 22,1, 1 og3 pt
3- ?Am no- 5, ES 7, 8- tce(%nrgfs@ﬁ%(ga[& ]R??Fg% 124 l:ggmﬁh?ﬁ%/rl di ne” 26’3{”&1%

product from DescFEHIIGH: BOEYSERuPAS 255 ? EE8HRNDg r‘?aﬁ“%é’f)di“(@d?ﬁ )
and the nixture tprepatatian of thirea@aztplt tlhadrogtdum deseribeshbefols Amgiconvsesipn of one

hydrogenat ed at SﬁP RNIRI | /b or @@ bk Rvi@AS Bfses VREDNETDm damam@lapy
f I l trat I on t hf us%ﬁla.Lx {hg 1rgmgd1£tp$:ﬁurlsc}rro tar?ot}%?go%%n nPPo el.g i" V\q}ealtéi hy|

evaporated to dr ness I n e was

et her cont ai ni ng 3&5‘Ff tp éugdigpe A1RRQS? eATRRI MeRTacasHe f’t’-!‘?émt‘q“f ?téh%ﬁﬁﬁﬁﬁ@th@&

coll ected by fil tseateneén. washed with diethv] ether and dried in vacuo
(795m: 849% . H NWR (250 MHz: CDOD) 5H: - 1.73 - 1.99 (2H n). 2.34 - 2.55

SH. in). 2.63 ( = 17Hz L H 7 - 3.71
El ., 3.5 (I H. ‘gfaﬁ‘m@“i& formggugkd fgﬁ“gﬁaﬁg whiey aCIdf?‘b’S'% ‘agifmﬁa“éf 3 Hz):
"VZ (APl +): 139D 1r§SU(tMﬂ-Ii)>rma®0n of thy b.‘p’awhtqrxdn st G- tBr@mbermzcworfﬂBW)et her To a

?gggm ;)n of 3- br grekenkyile ahis MAPhIsh Be HR8inedby(radiiRY B dab il £501@1A BEHE aBE

base product. or adding a solution of HCI in ether.

Compounds of formula (II) may be prepared from a compound of formula (IV),
25
R® R34
O

m/

4A’ N\_4A
R ()

by reaction with a dinitro-1-methylpyrid-2-one compound of formula (V)

N0,
ot L

I?I O

30 | Me (V)

-11 -



Et 3N (4. 2nl, 0.03 nole) was added a | Msolution ieri-butyldi nmethylsilyl
chloride in dichloronethane (28.0m ) dropwi se. The m xture was allowed to
stir at room 35WO¥AYBY at ure overni ght, then water (30n) wasPSEGRIY0H
organi c |l aver was washed with brine. dried (Na2SO4) and evaporated to give
ared oil which was purified by flash chromatography on silica gel using
20% et her in hexang; tdufdh ' . !

3- Pi val oyi benzyl al co%{%ll1 iﬂ'\g%m%ns&% ﬁéﬁ%ﬁﬁa‘%&ﬁso%‘;{u#ﬁ %ﬁ%ﬁ%’gpﬁ%ﬁlhg%ﬁf%ﬁ _
2.5Min hexane) wa&TRASNINIswaaaepcsdyresiir th Hhahot ST alspdagagial Msd- CherpiRES, 8%her
(1.80g, 6.0mvl) i28dry THF (1OM) over - nmin at -78 C. The reaction

m xture was nai ntai ned under arson at -78[err]C for |h. and N O di nethyl -
hydr oxy pival oyl am de (0.86g. 6~60npRDl) in THF (2m ) was added dropw se
wth 5 stirring at -78[err]C[ Th& rg btlzi ng mixture was allowed to stir

at -78[err]C for 2.5h. quenchef w solution and allowed to warmto
roomtenperature. The n‘ixtg_{ig/was extfracted with ether (2x50m ), the

conbi ned organbcs were dri (Na2SO»4) and concentrat ed{vip vacuo to give the
title conpound as a colourless oil (I.759g mz (APl +): 307 (M+; 8% . 10

Preparati on 3 3-Piwval oyl.benzyl al cohol The ether of Preparation 2 (1 .47g,
4.80nmml ) was di ss%f’\‘?%%‘df ?ﬁﬂé‘f‘ﬁ% m*(>’2‘§r?i°§‘f¢“&%‘i?é.°mﬂ@lﬂdF?%‘%m%@ﬁ) Yas added
and the whol e al | byegengiogior redegation ofthe rigopeupt Evrexdrople.Alvompéund oSfvertula (el
(NSH% Lﬂe; r] T?\ ol uti aﬁywgymldﬁﬂcdad}dreﬁthﬁnmiﬂﬂajﬁﬁgéﬁw_ra%ﬁilttﬁﬂtt vt 5ﬁémﬁrmetha{ml

X : eqarg qver. .sqQdi.um sul f at e and evaporati on
in vacuo gave 1t6 it elhglc)) &}éﬁ]oéwigqagruggﬁqﬁbﬁlﬁ?%%lggb(\;derw.lﬁbgz Forﬁtg?cf‘]’ﬂ? 4
193 (MH+: 179 . 26¥D mey gyyreduped yith atammops chigridy inronsesirated byddochloni veift nd benzy|

al cohol (0.80g, 4sUBblrvdlyemnashdsaslsmbived i n di oxane (20ml). A sol ution of
KOH (0.35g. 6.30mml) in water (5m ) was added foll owed by KMhO4 (1.45g,

9.17 mmol ). The mxture stirred at room tenperature over the weekend.
The sol ution 25 rrtﬁﬂgo"lnfjﬁ\l\?/a[_j?raﬂlllat(h JuPe @EPRIE u%%%RPF%feéaf Kavalvagends. The
aqueous phase WasBalkiArpd.iSeid URSR IEEntl) 196842#36and extracted with et her

(3x50m ). The organic |ayer was dried over magnesi um sul phate and

Consentrated In veHRnhe: bl (il bd higaf QAU ARefrt ESEQlh s, M.
) ' Arigaand Y. Tohda. Bull. Chem. Soc. Japan, 52 (8), 2413-2419 (1979).

20  Compounds of formula (I1I) may be prepared by further substitution of commercially
available benzoic acid derivatives using conventional procedures. or by oxidation of
corresponding substituted benzyl alcohols. Alternatively benzoic acids can be prepared
from correpondingly substituted phenols, for example by formation of the acetate.
coversion to an acetophenone and then to the desired acid.

Where the above described intermediates are novel compounds, they also form part of
this invention.

The preparation of compounds of formula (II) is illustrated by the following Descriptions;

30 the preparation of compounds of formula (IIT) is illustrated by the following Preparations
and Procedures: the preparation of compounds of this invention s illustrated by the
following Examples. The utility of compounds of this invention is shown by the
Pharmacological Data that follow the Examples.

LI
W

Description 1

1,3,3-Trimethyipiperidin-4-one



IHNVR(250MHz. CDAI 3)[err]: 1.38 (9H, s), 7.55 (IH t). 7.92 (IH d. J
6.-5Hz). 8.20 30 (IT1H d. J = 6.5Hz). 8.44 (IH, s). Preparat
3-TrifluoroaceWABEMPdi c acid The title conpound was prepared ?P/Gn?%‘lngﬁfhyl
trifluoroacetam de and 3-bronobenzyl 35 TBDMS et her using a nethod
simlar to that described in Preparatlons 1. 2, 3 and 4. rﬂz (API- ): 2 17
(MH 20%. Preparatl n 6 Meth 3-Chl oro-4- pr va 4

Met hyl 3- chl or o- 44 Wﬁfﬁ’&??ﬁ% déﬁ@re(’gﬁd“fgrdg}%q)epﬁfe %m g %7 Bpllat ed _
Wi th pot assi um carbmsindticU$SR ¢Ebgh 3368 A#aA. )b.p 20 PG atddmapHee” ((8P85n*&17 148 H ol )
and then stirred at 25[err]C for 18h. Work-up with ethyl acetate gave the
title conpound (6D1%)- ; Preparation 7 3-Chl oro-4-iso-propoxybenzoic acid
Met hyl 3-chl oro-4 L ?o oxvbenzoate ( 24.1 mol ) was hydrol ysed
using I M NaO—P(BG‘lle)"O'Pfﬁ 7Eﬂete|trahmlr0(%%ﬁ1ﬂ)lmegmliébrapbwvaﬁmemrk up with ethyl

acetate gave the §piDigireQnpabyipyridn-39ne |pldpared HNMR(niAEDDE) Viewirhurd. M3AfdaH.
d). 4.79 (IH m Zﬂd%(ﬂ)“izphall._l%lﬁgl S‘%JI* ;g)n 14%9 hafyl ﬁ’bﬁ%«; 10mmol) was

3- Br ono- 4- et hoxvbenzoi c. aci vvvas (%E‘ rom .
4 et hyl benzoi c ac?‘Bpﬁnﬁeda‘“%‘?%?wgﬁl)rﬁnpérFa‘F‘b“'t‘h8 84- amgoniahl Qgale 1 fmgnod). 11 39vR
(DVBO-D6) [err]: TrisBthylBideridin-4done 71. 14 I 2mrhoD) 6vaf 2dled gqnd the miitin} heafed26 7@ CHor d.
‘; Eg Hz) 1. 7i ﬁ 80 (13 . mn]tuaezwas%hglld 1030 te(tﬂdéranﬂe thdn e\glpﬁﬁt)ed Ef cﬁ%ﬁ@éz L9 20
r ono- 4- e y ol G, aci
oy bensor e DelE ok S gl vin fisRomrerls (S orR) SRANFos S gesqpiad
(DVBO-D6) [err]: fromahe(red gum. Ty extrgcrgipire combiged. pyqporgted Jo drympisk i vagtios0d the H,
d, J =8 Hz). 7.9Rsi@ldpurified by clirordaidtéphy o8- 9uF.. (lhlS0T.etlyl Feetdz 6830 PC pRadicnd ON
10 3-Cyano-4-iso- Brx.(?\%fle.bt?tﬂzc%hx%o@x% ag a vellow oil. which solidificd on standing (1.05g; 48%).
15 1HNMR (250 MHz: CDCL) 5: 1.38 (6H. 5). 2.47 (3H. s). 2.55 (2H. 5). 3.64 (2HL. 5). 8.09
(1H.d.J=3 Hz).9.25 (1H, d. J = 3 Hz); ™/, (API*): 222.1 (MH+)

Description 3
3-Amino-5,6,7,8-tetrahydro-6,8,8-trimethyl{1,6Jnaphthyridine
20  The product from Description 2 (930mg; 4.20mmol) was dissolved in MeOH (.>Om1) and
the mixture treated with 10% palladium on carbon (150mg) then hydrogenated at STP
until hydrogen uptake ceased. Catalyst was removed by filtration through Celite and the
filtrate and washings combined and evaporated to dryness in vacuo. The residue was
triturated under diethy] ether containing a little dichloromethane and the title compound
25  collected by filtration. washed with diethy] ether and dried in vacuo (795mg; 84%).
1H NMR (250 MHz: CD,0D) §,;: 1.75 - 1.99 (2H. m). 2.34 - 2.55 (5H. m). 2.63 (1H. d, J
=17 Hz),3.29 and 3.36 (1H, dd. J =17, 5 Hz), 3.66 - 3.71 (IH. m), 3.99 (1H.d. J =6
Hz), 6.95 (1H.d. J = 3 Hz), 7.95 (1H. d, J = 3 Hz): "/, (API"*): 190.16 (MH+).

30  Preparation 1
3-Bromobenzy! TBMS ether
To a solution of 3-bromobenzy] alcohol (5.00g, 0.027mole) in dichloromethane (30ml),
Et3N (4.2ml, 0.03 mole) was added a 1M solution zerr-butyldimethylsilyl chloride in
dichloromethane (28.0ml) dropwise. The mixture was allowed to stir at room

35  temperature overnight, then water (30ml) was added. The organic layer was washed with
brine. dried (Na3SO4) and evaporated to give a red oil which was purified by flash
chromatography on silica gel using 20% ether in hexane to give a colouorless oil (8.0g).

Preparatiﬁn 2
40  3-Pivaloylbenzylalcohol TBDMS Ether

'

[

[ #Y]
v



The title conpound was prepared from 4-iso-propyl benzoic acid using a
manner simlar to that described in Procedures I and 5. 30 ' Fl}l}gl%@g{}ﬁgg D6)
[err]: 1.07 (6HYOSH0L 7 ) 3.13 (IH, m overlapped). 7.48 , =
7Hz). 7.96 (1H. dd. J= 2. 8 Hz)). 8.00 (IH, d. J = 2 Hz). Preparation 11
4- - Met hoxy-3-trifluoronethvl benzoic acid 35 The title conmpound was

prepared from 3- brnomaavlﬂmmai(h@wbemmmel aGW:n&BﬁhnBP\t\@s&‘ﬁd\M%&d’eﬁ td mru@ia@eﬁ ate

L3 Tanen) S O Fhephud it midlas FREEHE Sgdo @gg(ﬁkm D L RERR g0

3.78 (3H. s)
dd. J = 2. Hz) Thszrcmon mjxgure yvag maﬂtamsﬁl vadeE FgAR das é?)fomi1 an @pﬁma&hwlon 12
- 15 - 4- Met h - (ueyrod- fiivaldyll araide ((e3agyé. Bemmaaly In THI (il Heashdded drégvaseadtpound

was prepared f romsﬂrrﬂ?@g@@ﬂw restumntl L HOLRRE ARG Qi a%b@' tdi"'?tah cﬁeéeéhxé

chloride and DVF in grof orm at .roomtenp eratureg&)

1977. 20] fol | owed” igmagdalloweg s v tOFAgLE Ffawaéfhwﬁgrﬁ“as

3- Brono- 4-i so- propmtxqct;émmbaﬂla(%iOhyWheEmelomrgamdﬂ'mqerﬁHM)ér@ 5¢.

10. 8mol ) in DVF (camt}a:e&aﬁuu&@tﬁﬁi M il BRb&TIIYACE34RANG! @. 763 MAYAPI+):

21. 6mmol ). -i odopr ?ﬁ\ra%_(@/)m 21.6mmol ) and then stirred 10 at [err]C
for 48h. Work-up wi P acet at e gave the title compound (3.Qy). 'H NMR
( 250MHz. CDCI3)0[err] 141(6H d. 7Hz) 389 (3H s). 4.66 (I H m,
6-90 (1H d. J = &rkfration93 (1H, dd. J = 8.2 Hz). 8922 (IH d. J = 2Hz)
Preparation 14 15, b@mygnz‘ﬁal rpo 4- |so pr opoxybenzoat e Met hyl

3- brono- 4-i so- pr opoxy enzoat e gd nrnol) and copper(l)cyanide in N
met hyl pyrrol i donehe SBsRof Prraaiatima( 731ﬁ(§8?m\91)gt5‘|5613§°l}‘@f11‘ﬁ¥‘hf‘ (2pb: g@iek - up
wi th ethyl acetat HQ#&X0adrdfdsewdsi ailied and heathol afldwed3g stir dt kbdNMRmES5ididHEr 46CDCl 3)
[err]: 1-56 (643 %atuljatea N#IX‘O'*‘Lolqgox(\g"{'s’ ad&éd ané‘tl‘l%gm((tlu!"ete‘drﬂ&ed \Jlthle’iheg@"oOml)

(IH d.J=8Hz). 8.3 % ﬁ'ész[ é}l—ig % yl
3,5 Dichloro-4-et @H% L& qvfrISB BB AR erde pqﬁﬁm@ é’? 5’(‘.1"’? ﬁ’f“%@@e y| eI d
from met hyl 33. 5- dpepguod s acolopgess ol {I#Ggxvbenzoi ¢ aci d and i odoet hane in a
manner simlar to ®WhetPlof 1Br(dfHi:at%pn 6.

20  Preparation 4
. 3-Pivalovibenzoic acid
3—Pivaloylben2yl alcohol (0.80g, 4.16mmol) was dissolved in dioxane (20ml). A solution
of KOH (0.352. 6.30mmol) in water (3ml) was added followed by KMnOy4 (1.45g, 9.17
mmol). The mixture was stirred at room temperature over the weekend. The solution

19
"))

was filtered through Celite and extracted with ether. The aqueous phase was acidified
with dil. HCI and extracted with ether (3x50ml). The organic layer was dried over
magncesium sulphate and concentrated in vacuo to afford the title compound as a white
solid (0.80g).

TH NMR (250MHz. CDCl4 3)8: 1.38 (9H, ), 7.55 (1H. v). 7.92 (1H, d. ] = 6.5Hz). 8.20
30 (1H.d.J=6.5Hz).8.44 (1H,s).

Preparation S
3-Trifluoroacetylbenzoic acid
The title compound was prepared from diethy! trifluoroacetamide and 3-bromobenzyl

TBDMS ether using a method similar to that described in Preparations 1. 2, 3 and 4.
m/, (API-): 217 (M-H™: 20%).

(W1}
w

Preparation 6
Methyt 3-Chloro-4-iso-propoxybenzoate

-14-



'H NVR (250ML-z. CDCI3) [err]: 1 47 (3H i. J=7 Hz). 3.91 (3H, s), 4.16

(2H. gq. J =7 %9 /.96 (2H s). Preparation 16 30 PCT/GB99/01826
3- Met hanesul fo YeSHB,- propyl benzoic acid

3- Chl orosul fonvl - 4-i so- propyl benzoic acid (2.62g, |Omol) [rmade from
4-iso-propyl benzoic acid in a manner simlar to that described in
Pr oced:J; es (71 and %c;?ﬂ%—aﬂ&ﬁd lﬁhﬁf&ﬁémi&tea(agj 1(2:6 géy(%\eh iNDMF @S’mh 1f 2vab2@ated with
30mmol ) and Na2SQ8. (4,200 g B3 YRESH, 698obroRhne OG5l ' At 5

for | s ooatLf) i s BAGED, clobrtne Coml 9. b o 0
S;:jrrl\lggﬂ ?{) 609, SErebt250C frs 18l nierkaipuyidh %ﬁ’gg‘fﬁ:ﬁﬁ%@de% “ﬂesm%.'ﬁ% ?‘)
m xture heated at reflux for 24h. The m xture was cool ed. acidified to pH 1
and the resultant m-& wfiod at e col | ected, washed and dried to give the title
conpound (1. 43g, K etone-D6) [err]: 1 24 (6H d. J=7
), 3. | 3 (3H s} @r%g'}?%'g‘%‘sg%%‘?f@‘?m d._ J = 7Hz). 8. 15(1H dd. J=
7Hz), 8.52 (IH. d.M \Jgﬂqéo)ro--# 4@-@@551?%%@%3 3%.%- lmmol ) was hydrolysed using IM
3-Chl oro-4-et hoxybﬁ&b{;ﬁm@on chethbhdNNIRm(| DNASGadiioh afld doRQup(vBH, etlty] adetatre gavéthp .
Prepar ati on 18, 3- SR8 B oo tbesoiic ati o The it e o
prepared usi ngma nét%ﬁ Qkﬁa gﬁ)ﬁg’t’ E@'?ngf‘ﬁﬁ?g%a?h?ré#%d?& Rﬁ% rHDIVSO D6)
[err]:1.29 (6H d, J =7 Hz), 4.77 (IH sep. J =7 Hz). 7.20 (I. d J=8
Hz). 7.87 (1 H. dqz,.egmt,&sz Hz). 8.02 (I1H d. J =2 H). 12.92 (1lIH.
brs). 10 Procedur = hoxybenzm c acid To a solution of
2. 4-di et hoxybenzé% é'(':o %9 ! wéje"zogﬂf in chloroform (60m ) was added

brom ne ( .13ni. Othg2islpsemypoupd &Pﬁ RS‘FR?feérffﬂn(“ZE}hi’ ergpis geif dna magnepsimilarte thatef 15
over ni ght at rn’oered?fpeeat ure the precipitate was filtered off and dried

to afford the titl BN aal\a@kiﬁtsjolma(zo@&@i P-“?FEP“#B (BLdT=9
5- Brono- 4-i so- prop smég%?( IC_acl I aso utron o
2- rrerfhoxy4|so n @?"’ 3676 in chloroform
Preparation 9
20  3-Bromo-4-ethvibenzoic acid
~ The title compound was prepared from 4-ethylbenzoic acid in a manner similar to that of
Procedure 1.
'HNMR (DMSO-Dg) 8: 1.20 (3H, t. J =7 Hz). 2.78 (2H. q, ) = 7Hz). 7.50 (1H.d, J =8
Hz).7.90 (1H.dd.J = 2. § Hz). 8.07 (1H,d. J=8 Hz

£
th

Preparation 10
3-Cyano-4-iso-propylbenzoic acid
The title compound was prepared from 4-iso-propylbenzoic acid using a manner similar
to that described in Procedures 1 and 5.

30 'HNMR (DMSO-Dg) 8: 1.07 (6H, d, J = 7 Hz), 3.13 (1H,m. overlapped). 7.48 (111,d,J =
7 Hz). 7.96 (1H. dd. J.= 2. 8 Hz)). 8.00 (1H, d. J = 2 Hz).

Preparation 11

4-Methoxy-3-triflucromethylbenzoic acid

The title compound was prepared from 3-bromo-4-methoxybenzoic acid and potassium
trifluoroacetate in a manner similat to that of Procedures 3 and 4.

'"H NMR (DMSO-Dg) §: 3.78 (3H. s). 7.18 (111, d. F = 9 Hz), 7.90 (1H. d. ] =2 Hz), 8.00
(IH.dd. J=2.9 Hz). 12.70 - 13.10 (1H. br.exchangeable)

[¥9 )]
wn

40  Preparation 12



(100 M) was added bromne (1.86 m) in chlorofom (20 m) dropw se. The
reaction was stirred at roomtenperature overnight. Evaporati J

af forded an oi IWP&&M) . [err] (mél): 275. 273 (gl\g/H-: 70(%')0. 25 ge,lg}rdgcgzéeiggfbg 3
Met hyl - 5- br ono- 4-i so- propyl - 2- met hoxy benzoat e

5- Brono- 4-i so- propyl - 2- met hoxybenzoic acid (9.268g 34.0 mml) was dissol ved
in ethanol (250 niMehdkySethifluokidiztvihenzoltichpeded. The m xture was refl uxed
for 5h and concentkatiRQomPonhdWaspreRad Fdtak-RARERK 138l IMESmEBNSEZHP aditvith et hyl .
acctate and wat er o3 chi3Qie awmﬁf ARoforbts rroong{eln‘fagm&W)vm Capmemt,13¥7.0n

in vacua afforded,@i,Rb)ed bWV I ed by Biotage Col um
Chr omat ogr aphy .or, (ﬁ% i'ca g dgugel{%d"%‘%et her in hexane to give an oil

(5.Sg). Procedure 4 35 4- Di net hoxv-5-trifl uoronethyJbenzoic acid
2. 4- Di met hoxv- 5- bFFﬁ%'b"é‘ﬁEd?c acid nethyl ester (1 .5g; 5.4 nmol) in DVF
(25m ) and tol uendle(ifi3-Bromodriscapypoxybanzontecat ed with potassi um

trifluoroacetate M%zh‘éﬁﬁlbm%{&ihwlaé @é?éjé)fﬂ’pﬁﬁ'ﬁmﬂo)) b QN30 Fareatdd - whn

I Th t CW.t ?
(Doahi St arkl) . anfPEAER BEeorssXer £L5BpEDr-HPPORTTE 170 2RI B RlEEd o

cool, - 17 - 10 pudsRdfirdBio Wotkewp wrcktind pestatagrye thel title cenipaund GLQgh

:<i esel guhrb The or}gﬁnmvmuﬁiom pkfua@l(é}ﬁern=}7)Hansismmp@m§@(clxeﬂt rs9/oact10 |
0 give a brown s ogLanhy, et her/petro
gave a solid (1. OQH gwhl cﬁoﬂzb ﬁl—?? . %3@22%7%%?%%% c: aqueous NaCH
(50mM ) at 50C. Work-up gave the t|tIe conpound as a white solid (lg). 5
Procedure 5a Met hyi-epﬂraltxaﬂtuaoxy 5-cyano4-i so-p ropyl benzoate Copper (1)
cyani de (550ngs 6 ‘)3_@%@9% Q‘Q“Q_ |D ion of nethyl 2-nethoxy-5-

br ono- 4-i so- pr opy %,Yf grt (?/ E‘%@Ol i, di no{rﬁ g?.? )N The
m xture 10 € °ﬁ‘ﬁd‘e’r“" %‘ﬁb%{ﬁaa‘%& L 2ng E3PPERD BN N-The
m xture was cool earethplqurrrelidone ¢ SOmévess disatedowiderati gurousrefluxt fondh. Ierkiup withdthyl
filtered. The org&eia&@baﬁetlmn@emr abed, washed with vvater bri ne and

Ot ot o ebig on NP AL Syl iﬁvﬁ?ﬁ%éw { ,}“ﬁ B 78 e

chr omat ogr aph I ca g
product was o al HéH a-‘s—% '@h?t’b(%bﬁ d52H ( 250MHz. CDCI 3)
[err]: 1-33 (6H, d, J=7Hz). 338 (IH sep. J 7HZ). 3 89 (3H S)t 3-98 (3H,
s), 6 91 (1H s), gfeggmq,y,lrg s): Mz (API+): 234 (NIH. 30%.

Methyl 3,5 Dichloro-4-ethoxybenzoate

The title compound was prepared in 69% vield from methyl 3.5-dichloro-4-

25  hvdroxybenzoic acid and iodoethane in a manner similar to that of Preparation 6.
'HNMR (250MHz. CDCl3) 8: 1-47 (3H. 1. I=7 Hz). 3.91 (3H, 5). 4.16 (2H. q. ] = 7 H2),
7.96 (2H. s).

Preparation 16

30  3-Methanesulfonyl-4-iso-propylbenzoic acid
3-Chlorosulfonyl-4-iso-propylbenzoic acid (2.62g, 10mmol) [made from 4-iso-propyl
benzoic acid in a manner similar to that described in Procedures 7 and 8] was added
slowly to a slurry of Nak [ICO3 (2.52g, 30mmol) and NaySO3 (1.26g 10mmol) in water
(9ml) at 75°C..The mixture was stirred for 1h and then treated with bromoacetic acid

35 (2.08g. 15mmol) and NaOH (0.60g, 15mmol). The temperature was raised to 105°C and
the mixture heated at reflux for 24h. The mixture was cooled. acidified to pH 1 and the
resultant pretipitate collected, washed and dried to give the title compound (1.43g, 59%).
'H NMR (250MHz. acetone-Dg) &: 1-24 (6H. d. J=7 Hz), 3.15 (3H, 5). 3.88 (1H, m), 7.72
(IH.d.J=7Hz). 8.15(1H, dd, J = 7 Hz), 8.52 (1H. d. J = 7 H2).

40
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Procedure 5b 2- Met hoxv-5-cvano-4-i so-propyl benzoic acid 20 2N NaCOH (|
-25m) was added to a solution of the nethyl ester PSa (490rrg nol
(10m ). The soM&¥P6f%as stirred ovenight at roomtenperature. C#Ee sol'uti on
was then diluted with water. concentrated in vacuo and washed with et hyl
acetate. The aqueous phase was then acidified with 21N HCl and extracted

with ethyl acet at@chJ}&@éfM@S&%&:Washed wi th brine. dri ed (MySO4) and

evaporated to dry ct.a 2 te ' ). oH
NMVR ( 250MHz. coc&fﬁf”éﬁq ‘£4§t$n§g§ gt ﬂ ?l@ “5’3"%5 é‘%pg Q%J ho14
(3H.s), 700 (1H, Hp.787@H.@m) |, s) m z (API +): 220 (M-|+ 100%) . Procedure
6a 30 Et hyl 2-et hoxy 4-1i so- propyl 5- cvanobenzoat e Et hyl

2- et hoxy-4-i xoz zPr 8, ‘ggmgrlgnobenzoate (1 -29 3 Smmol ) was treated with
copper (1) cyanl de%’ 7-6 mnol) in N-nethyl-2-pyrrolidinone (40m) as
described in Pr océﬁiP'@O'ﬁ"{"oP‘”gPﬂ)@bP%"ﬂ"t‘*e conpound as an oil (400ny). 'H
NVR (250|\/Hz CDClshe fitkrcomporhd s pfephrediusinkaihinthod simdr 1§ Biat oftPrepdmiidiz).. 1. 84

(3H t, (bMﬁ('J 551%(611 ={h)z2H ?%él%ﬁsep% %&T%?(p(ﬂﬂjzﬁjﬁ:z'*
gr ogegﬂf)e 62 E239E§ §4?7|(9'2 dﬂ'r §,|- %Z)t’{/(inéheﬁz]m%ﬁé ?29“(@%“) '(I)'r?e ester

P6a (3 70nmy. 1941 mml) was di ssolved in nmethanol (5m) and over a 24 h
period I N NaOH (Procédurel 2. Immol) was added. The sol ution was

concentrated undeg_B\{.@ﬁbLl;md,ﬁlle}hQanm-éﬁ ter and vvashed wi th ethyl
acetate. The aquequs phase . %s lagé ed W
He

nd
ethvl acetate. Thd&°asgpupgo! W'f’ﬁ‘“é“’ f=b|0 eﬂ”ic f‘(w@%ﬂ“
evaporated to gi veddedbromire|(b 13wl 8.022308) mﬁlordenNN/RnOZIB@M*@ :&m:sat)'mgerr]
1.39 (3H d. 357 H&\)emxéht @brobd kémﬁeratu}m?k%)empﬁaté?\d filrbre S &P andkiriélizd atfotd dhbri(iH.

J=7THz 7.03 : m API 234 (M, 1009
g ) - a&tﬁ*ﬁndsz}s awelnéz @8% et z ( ) ( A -

Procedure 7 10 hyl sul f onyl benwoi ¢ aci d
4- Et hoxy- 2- met hoxy- 5- chl orosul fonvl benzoic acid in a 49% vield. was
prepared in 49% yPedcedwrs2ng the procedure of MW Harrold et ai.. J. Med.

Chem , 1989. 32 84fromblsSs pHSR R Ao eHididadi® the nethod of R W Brown.
0
J. Ore. Chem 7019%0 a so“:futlon o? -med;[oev--tﬂso-grl)gvl %en%gge\gxg?‘?w 36. grn{%c\all m cﬂ[oroform

(100 ml) was added bromine (1.86 ml) in chloroform (20 ml) dropwise. The reaction was

stirred at room temperature overnight. Evaporation in vacuo afforded an oil (9.27g).
", (CI): 275. 273 (MH™: 70%).

25 Procedure 3
Methy'l-s-bromo-4-iso—propyl—Z-methoxy benzoate
5-Bromo-4-iso-propyl-2-methoxybenzoic acid (9.268¢g 34.0 mmoi) was dissolved in
ethanol (250 mi) and conc. H3SO4 (2 ml) added. The mixture was refluxed for 5h and
concentrated in vacuo. Residual marterial was taken up into ethyl acctate and water, and

30  the organic layer. dried (MgSQOy4). Concentration in vacuo afforded an oil. which was
purified by Biotage Column Chromatography on silica gel using 10% ether in hexane to
give an oil (5.5g).

Procedure 4

[ 93]
w

2,4-Dimethoxy-5-trifluoromethylbenzoic acid

2.4-Dimethoxy-5-bromobenzoic acid methyl ester (1.5g; 5.4 mmol) in DMF (25ml) and
toluene (8ml) under argon was treated with potassium trifluoroacetate (1.53g; 10.1 mmol)
and copper (I} iodide (2.1g. 10.9 mmol). The mixture was heated to 170°C with removal
of water (Dean/Stark). and then at 155°C overnight. The mixture was allowed to cool,

-17 -



15 '"H NNWR (DVMBO-D6) 6: 1.30 (3H. t). 3.10 (3H s). 3.83 (3H. s). 4.24
(2H. q), 6.73 (1H, s). 8.07 (1H -s). Procedure 8 /01826
4-i so- Propyl - 2-M@P¥MB583- 5- et hvl sul f onyl benzoic acid 20  Thi sp‘g\ggg?)grelpar ed
in a simlar manner to the procedure of C. Hansch. B. Schm dhalter, F.
Reiter. W Saltonstall . J. Og. Chem, 1956. 21, 265 to afford the

inter rrfdija,t et 5- t ﬁ%g&@lam &8 vha daksAR m&m ﬂudullﬁkl’@a‘l}é%l@niﬂé SrgdHed ﬂvm&e&as
converted into il e ound .usi n ocedur

(DVBO-D6) [err]: N@éb )éf—’i& ng?enn?gg in ‘(aéig—? to§ vcn%rw ?d Eﬁr at ogra S}ZV eseEfNIR
7.26 (111. 25 s)60 vgth]_lgl e(tller4p|etggl gaReaaid d Ogg) which was hy drolysed in 1:1 methanohc

N- (5, 6, 7, 8- Tet r ah\ugaoubNSOB (30miiyR 500D, Wdskalp paaihé g dotipourat ag h)\meammcd@
hydr ochl ori de 3-Anino-5,6.7.8-tetrahvdro-6.8.8-trinethyl[1

, 6] napht hvri di e (96r7% 0. 50mmol) was dissolved in drv THF (5nm) and the
sol ution treated Virest BE2oyl chloride (70.3ng; 0.50 mml). The mi xture was
stirred at anbi entMéthvmemaﬂmx\ea-chnozlhsd-hmpvtbhmopteeci pitate coll ected by

filtration. washe R Iy 9 Qg5 8099 .
H R (o8 e dc )R’yeﬁﬁe% gém{ﬁgl)%s ﬁaédsaseﬁuwom&m Je%%)rs o

(2H, 35 brm. b&‘Um lt""R?S" Z°6ﬁeﬁ§a1m$) E‘gV'm ‘%‘ 171P{r§|—9‘“?ﬁe% (g”bome"g
(2H. m, 8.18 (0 vaalsnsm')red l@d@m(oh kehd bmilsd yndedreBx for 419, DR njiZtdre vsgpoled. poured
exc ga gggatﬂ e); : Lelnﬁd) ekRR lé@'watgxa%d thiMebidte afAMRIIE TRe bheéﬁc Bhaée &asTseﬁaeaéwd

ro- ri met hv VI |

propyl benzani de hydt %dg h '%'r‘?’ ehﬂﬂe ‘Pééti"dﬁ%ﬁégd% n“éom?onn%alvgacmée PRYP s
Example 1. from 3-Mntitsmulrl§?5tt1yrcbwa@ew2@w @n silicp gelpduting ithiety hasege-fexang 1

ng. 86% . 1H NMVR ((280 Mrosgﬁmg&@wdmw;w103{2%5136&) d J = ;?nH;) (L:Il.-g 33
and 1.46 (2x 34 Sl)mx%&go cBeiyd 571-%5 ) 0, 3 to =7

4.60 (2H 7.7 Hz 24 1
H. ddc\(]— 1om) 3 %4514 ﬁ%“ﬁzﬁlizs)‘?s (gt ‘?ilﬁf-’g‘ ¥23 {Oe/?)r] (AP?- (
363. 2 (MH). ExaaneSN-(567 -Tetrahvdro-6,8,8-trinethvli|[ 1

6] napht hvri di n- 3-p¢hgedfdreBret hoxy-3- trifl uoronet hyl benzam de hydrochl ori de

Prepared in a man ar. to that o | from
4- met hoxv-3-tr 2| £l ll}gﬁlo&of‘h% cyano 4-1so-propvi(benzoxc cuP

2N NaOH (1 "Jml) was added to a solution of the methyl ester P3a (490mg) in methanol
(10ml). The solution was stirred overnight at room temperature. The solution was then
diluted with water. concentrated in vacuo and washed with ethyl acetate. The aqueous
phase was then acidified with 2N HCI and extracted with ethyl acetate. The extract was
washed with brine, dried (MgSQg4) and evaporated to dryness giving the product as a

25 white solid (418mg). |
'H NMR (250MHz. CDCl3) &: 1-35 (6H, d. J=7THz). 3-43 (1H, sep, J=7Hz). 4-14 (3H.s),
7-00 (1H, s), 8-41 (111, s); ™/z(API™): 220 (MH™, 100%).

Procedure 6a

30  Ethyl 2-ethoxy-4-iso-propyl-5-cyanobenzoate
Ethyl 2-ethoxy-4-iso-propyl-5-bromobenzoate (1-2g. 3-8mmol) was treated with copper
(I) cyanide (682mg. 7-6 m.mol) in N-methyi-2-pyvrrolidinone (40ml) as described in
Procedure 5 to give the title compound as an oil (400mg).
'H NMR (250MHz. CDCl3) §: 1.12 (6H. d. J=THz). 1.30 (3H. 1. J=THz). 1.84 (3H. t,

=7Hz). 3.17 (1H. sep. J=7Hz). 3.99 (2H, q. J=9Hz). 4.16 (2H. q. J=THz). 6.69 (1H. 5),
7.86 (1H, s): M/z (APT™): 262 (MH*. 100%).

[V
L

Procedure 6b
2-Ethoxy-4-iso-propyl-5-cyanobenzoic acid
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benzoi c acid. The product was purified by chronat ography on SiO . eluting
wi-th 0.88 ag. 10 anmoni ai nmet hanol / di chl or onet hane (0. 95 and
converted i nt oWol®6$8dr ochl ori de salt by addition of I M hydrofﬁzﬂ){cﬁ%?(%?zlﬁde
in diethyl ether (1 equivalent). The title conmpound was coll ected by
filtration (98m: 46% . IH NWVR (250 MHz: (CD,)2SO [err]: 1.36 and 1 48 (2x

2H3052 ’ 426(9)6( ZaH '%1@ esw]r P&\gﬂdﬁ)« 1 3&%&0[‘?'&% BissoB eﬁzﬁgkﬂﬂurhotp(ﬂ%l) am- o%)c @B H s),
8.28 (IH brs). 8’"3%(1 ’(‘)YN*‘ ﬁj‘ qé“‘é‘?”(‘l%*ﬁ 2"%? ?r hs 5%‘&&3“ “"f(fi°'éft‘i“"“i‘éi ‘@6‘2’)2H

br. exchangeabl e)vacuum. dl@%ﬂ! yith 8@dr a2d (ebhefl witheahnb peetade. The aqueous phase was :
N-(5,6,7,8-Tetr ah.mméd Gied ﬂ& H(L‘llaﬂEEmvaed wGth enapmethyer IThee RxtBrcdvds-waskbid v 4- 20

et hvl benzani dc h hi Rr epare o t hat of

Exanpl e 3 from be‘PBr%B ﬂﬁ“&ﬁ’ﬁ@gﬁ "\p8mégl 23 %Ef}‘@(%ﬁn?mﬁas an of f-white
powder (104ny; 46%NMRIG¥‘1QWZ(@B@3W 3@ §.758)l2)81.60 (3pi . ¢31hl2)43,47( 1H. spp.Hz) |
1.40 and 1.54 (2x=3k). £36 (2B, §3=(RH\ 7.05 (141.9), T.4FZ)H. sR.70Q (ARH: 284 (MHE 140%) ,
3.30 - 3.80 (2H brm). 4.30 - 4.70 (2H, n), 7.59 25 (IH d. J = 8Hz).
8.02 (IH d. J = 8Hz), 8.16 (111. d. J= Hz). 8.26 (1H d, J =1 Hz), 8.90
(1 H d. J = 21- Ruggédure ] (AP| +): 402.1, 404.1 (MH). Exanple 5

N45, 6, 7, 8- Tet rahWEMoy-BntethaviSahétylshifdnitephiibveid di n- 3- vl ) - 3- brono- 4- 30

et hoxybenzani de huﬁwam esuhg\a ?Eﬂ&%&ﬁfén{ ﬂ.?egw%e 5&& A2 J5HNEE. VR pl ﬁ%d Bf49%
Exanmple 3 from 3- br

et hoxv C. Acl i S0 ite
powder (100ny; 44‘%‘?“5' 'Rﬁ\ﬁi" %56 %‘ﬂ? 4oy Me ﬁ&?%}‘gml?%f %1 41138%1“(‘1%
3H, s). 1.46 (3Hused acdordmgtloa metsod)qfleBrwm)J O, Gern.. 39.9806( $974. 1nyhe tigle29

(2H, g, J =2 Hz),cothpSthdin 0% Qief®2H. brn), 7.33 (1H, d, 35 = 9Hz). 8.10
(1H dd. 9= 9. ooy i bbiio. g o)1 58180y 3,301, 5 gt o, By, 0. 9
= 2 Hz). 10.64 (]\g‘S(ﬁ hangeabl e). 10.86 (1H. br. exchangeabl e err]
(APl +) : 1418.1. 42 ((m Exanpl e 6 40

N-(5678Tetra|1yd 6888tr|methvl 1,61

napht hyri di n- 3-yly 1 ORY ox nzam e hydr ochl ori de
Prepared in a_nma p '#'é’?‘e"l"d“rq’]’ﬂ?t bg o

3-chloro-4-i.%b-p Bsp‘y? SIEPBEH N s ‘El“&i‘“ﬁ d°F ‘Heﬁg Haxﬁ?b(‘Bwﬁ‘th@;gﬁﬂder
(67my; 329 . | H NivReffersl: salienstalicEgresep 2g3toagford the intprmedgat 1.22

and 1.50 (2x 3H, c§§orosglfo;xgl -A—gopro d -mbqh exgzoq;@c@zyhmiwp@conv&rtgbmm the @ : (2H.
brmy. 4.63 - 4. 73-0(T\P0\Hd“ﬁlj\‘l thg nn:esxoéloﬁﬂ’roaedunek 9 20 -
'HNMR (DMSO-Dg) 3: 1.30 (6H. d). 3.21 (3H. 5). 3.80 (1H, m). 3.94 (3H. s). 7.26 (1H,

25 s),8.19(1H.s).

(¥

Example 1

N-(5,6,7,8-Tetrahydro-6,8,8-trimethyl[1,6]naphthyridin-3-yl)benzamide

hydrochloride
30  3-Amino-3,6.7.8-tetrahydro-6.8,8-trimethyl[1,6]naphthyridine (96mg; 0.50mmol) was
dissolved in drv THF (5ml) and the solution weated with benzoyl chioride (70.3mg; 0.50
mmol). The mixture was stirred at ambient temperature for 2h then the precipitate
collected by filtration. washed with THF, diethy ether and dried in vacuo (132mg; 80%).
LH NMR (250 MHz: (CD,),SO) 5: 1.42 and 1.54 (2x 3H, s), 3.02 (311, brs), 3.65 (2H,
brm). 4.40 - 4.70 (2H, brm), 7.60 - 7.71 (3H, m). 8.00 - 8.10 (2H. m), 8.18 (1H, brs), 8.91
(1H. brs), 10.60 - 10.90 (2H. brm, exchangeable); ™/, (API™): 296.1 (MH+).

(9]
(%))

Example 2
N-(5,6,7,8-Tetrahydro-6.8,8-trimethyl[1,6Jnaphthyridin-3-yl)-3-cyano-4-iso-

40 propylbenzamide hydrochloride
Prepared in a manner similar 1o that of Exampie 1. from 3-cyano-4-iso-propylbenzoic
acid as a white powder (171mg; 86%).
1H NMR (250 MHz: (CD,),S0) §: 1.30 (6H,.d. J =7 Hz), 1.33 and 1.46 (2x 3H, s), 2.94
(3H.d.J=4Hz).3.20 - 3.70 (3H. brm), 4.30- +.60 (2H. m). 7.73 (1H, d. J = 8 Iiz). 8.09
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Hz). 7.85 (IH. dd.'J 9,2 Hz). 7.97 (1H, d. J 2 Hz). 8.04 (IH d. J 2 Hz),
8.75 (IH d. J =2 Hz): [err] (APl +): 388.2. 390.2 (MH). Exgg éEssboids
N-(5, 6,7, 8- Tet WaAP#FY36,8, 8-trimethyl [1 ,6J

napht hvri di n-3-vi)-3-brono-4-iso- propyl oxybenzam de hydrochl ori de Prepared

in a manner simlar to that of Exanple 3 from

(220my; 2% | H p“’gﬁ@%@%ﬁ&%@ @% S A L B

1.26 and 1.35 (2xM8H %3 (3H br d) . 330(2H brn, 420450
(2H. brm). 4.74 (1H ) 7.20 (IH. d. 9 Hz), 7.90 (IH dd. J= 9.2 Hz).
7.92 (1H d. J= 2Emy9e 15 (11-. d. J— 2 Hz). 8.72 (1-H d J= 2 Hz): [err]

(APl +): 434, 432 NNBi67 ,?fe’b%nhv%ﬁ@ﬁ-@n@etbpl[l 6]mphth\r1dm-3-\l)—4-methow-3-

N- (5, 6, 7, 8- Tet r ahyrifhwwr@n@hBbenzawistetiyd fothledide

napht | byri di n-3-vl)-3-acetyl -4-iso- propyl oxybenzam de hydrochl ori de
Prepared as descr pRpsled il aloangdsinilr forieiio SEsaa lel frord4infethoRY-0pyfli¥oHamA Ol C
acid (222my: 1.0 GerRbit aci@ X TiRiHrodubtatas biieidd®9 ehrioRiBod@sh s Siol. ERing Rith 0.88 aq.
di chl or omet hang aﬂqmbﬂwh@@mﬂflﬁﬁﬁleﬁﬁefﬁnet('O'SQlt.‘h‘)@)aﬁh R&nvertdOhioTBE hydrdd thHal:|

0.14 m). The tit RS, | A7ng
5704 . 1%—|NI\/R Ff rlae "’baSe c “l%%:“l“’% ery fg dﬁlé }}Ha &‘@“‘V?‘%W‘* “ﬁF 2 (6H
d. 1 =6 H). 2. 3§LH ( Ef’[g agion | 59 { | 5477
(IH m. 7.12 (1H pt’%l Q)i 9‘34}5 Léf g’é IP«
dd,_J =92tiz). 16“ P81 8.:4(IH b dd) 8 5(1 Y. 10. 80(

396. 2 (NH+; 86% 2‘5%‘2%% By

N- (5, 6, 7, 8- Tet r ahepshang gb@hﬂﬂﬁ%&*wﬁﬂ-(mapm hvri di n-3-vi) - 4- ct hoxv- 3-
trifluoronethyl benzam de di hydrochl ori de Prepared as described in Exanple 8
from 4- et hoxv- 3-t Exdmpledonet hyl benzoic acid 30 (237ng; 1.0 rmmol) and

i sol ated as a whi Ne3608elBetrahtdBny8,8-8rifthyl HoIRhfhthnidie-3ad2pr{@o&e MHz:
CD30D) [err]: 20 23ethglbenzainidelhyddochBHdet , J = 7 Hz), 2.32 (3H. s), 2.45 (2H.
S), 3.46 (2H. s), Pepdtdl i 2similr mdmmer'toldta} of anﬂ:ﬁle(Slfro,m 8brodno=4-&hHB9nzoid a8 afdl - H.
d. J = 2 Hz). 8. 0Roleilths d)off-Bhite polvlerlt 04ehig; d6%). 2 Hz);, miz (API)+: 408.2
(Mt 80%. 35  Examm @sd@uy; (& RsO) st Ly, 65 7 H8), 1 @b eahy.s4 @kI3HES), 2.83
napht hyridi n- 3-yl ptfq e NAXY3 o (3H, 4 1LPHOBENYS BeREatintes. iy s ashhom, 99
N-(5.6,7.8-Tepsah @'{91@-@}1% 8 b3 fTRL Byl g i g«wh@hxrﬂm nd)?s\zk)nfldnﬁimy 3-
trifluoromethvl beg;gm,plg (LS goPs, et B0 hod'REug s pende

1. 2-di chl or onet hane

Example §
N-(5,6,7,8-Tetrahydro-6.8,8-trimethy1[1,6|naphthyridin-3-yl)-3-bromo-4-
30 ethoxybenzamide hydrochloride
Prepared in a similar manner to that of Example 3 from 3-bromo-4-ethoxybenzoic acid
and isolated as an off-white powder (100mg; 44%).
IH NMR (250 MHz: (CD,),S0) &: 1.42 and 1.55 (2x 3H, s). 1.46 (3H, t. J = 7 Hz), 3.01
(3H. brd). 3.30 - 3.80 (2H. m), 4.29 (2H, q, ] =2 Hz), 4.30 - 4.70 (ZH. brm), 7.33 (1H, d,
J=9Hz).8.10(1H.dd. J=9,2 Hz). 8.16 (1H. d. J = 2 Hz), 8.33 (IH, d, ] = 2 Hz), 8.91
(1H. d. J =2 Hz). 10.64 (1H, s. exchangeable). 10.86 (1H, br. exchangeable).
"/, (API*): 418.1. 420.1 (MH+).

Ll
w

Example 6
40  N-(5,6,7,8-Tetrahydro-6,8,8-trimethyl{1,6]|naphthyridin-3-yl)-3-chloro-4-iso-
propyloxybenzamide hydrochloride
Prepared in a manner similar to that of Example 3 from 3-chloro-4-isn-propyloxybenzoic
acid and isolated as an off-white powder (67mg; 32%).
TH NMR (250 MHz; (CD,),S0) §: 1.17 (6H. d. J = 6 Hz). 1.22 and 1.50 (2x 3H, s), 2.78
45  (3H. brs). 3.40 (2H. brs). 4.20 - 4.60 (2H. brm). 4.63 - 4.73 (IH. m). 7.18 (1H.d. J =9



40 (30m ) and the m xture treated with |I-chlorocthvl chlorofornmate
(62.5ng; 47 m, 0.44 mmol). The m xture was heated at reflux and nore

chl orof ormat e avolessensti| |ittle or no starting material renmaFREEBIHI8Gj s
point. the volatiles were renoved under reduced pressure and the residue
di.ssolved in nethanol (30m ) and heated at reflux for 15 mn. The volatiles
wer e renoved under reduced pressure and the residue treated with a m xture
45  of 0.88 aquebas 7&dhidds redRaho! 7.9 QR drioretikh A+ (015 J 22 81zh 875 4HA & he
resul ting. beige $s2iREWASABEN B8ePWMHT)X rati on. The tree base (123ny;
0.32 mmol ) was dissolved _21 - in methanol (mn. vol) and treated with

| M hydr ogen chl or Ed#mpe 7di et hyl ether (0.32 m: 0.32 mmol) and the m xture
diluted with diset lws,e6eh$®etrileydrsb8isckirinyeant 6] Rdphitipeidis-8d)-3Fbeonid-4-kse-
conpound was obt abAfRoR$béNRAhRIe MONERRIofide 30M 1 719 . IH NVR (free base]
(250 MHz: CDB(I)) f% irkd inkr xﬁ&n&r@ﬁmlaﬂo th§t d’%%{érgﬂe .>$x)orn 4b1%m'3 -K-rgﬁarog')low%e&'élc

(IH. d. J =9Hz). le wr
L2 ) 2 (AP %E ‘r%; %‘m @g)wamewewg 259
2.

prepared usin ; }ég 770#2&%&#%_-

N-(5, 6, 7, 8- TedPan

nmet hoxybenzam de ol

[err]:1.04 (6H. i@f@ﬁ‘“é)‘b’ﬂ“ﬁe‘ g%} . 3 27 (2H s). 3.65 (3H
s)684(IHdJ9Hz)759(1HdJ- 766(1H dd. J 9,2 15
Hz). 7.88 (1H d. Es=mple). 8.37 (111. d. J = 2 Hz) n.z (APl)+: 425.7 428
(M+Na+) . Exangbe NX 5N,7(83T§tr:?l;)@rq:§,ﬂr8&himjathy![1,6]naphth yridin-3-yl)-3-acetyl-4-iso-

ro- 6, 8, 8-tri nmet hy pfdbybkyizenlashide ihgdrocRlopitld - 3- chl or 014- et hoxybenzam de
hydrochl ori de 20 prepigedNidRebdribe®inixample G3Rh Miters-1CRBHIODy 1bibEdzoic beid 122065
s). 2.50 (3H ). 13.n8blf dkbepSthar tl;)b r'é:@u&?li‘as p'i}forrﬂeci(lﬁ d{cBigronfethand andln (hd 'ﬁrcsg\ce

= 9 Hz), 7.97 -8. QBit@llamtbe (18 mé31.0 bbhbl: ¢4 dB2 ThiZdicte Jyrr?po&,ﬁd;)s’rsoxa?e%%slwhlte
384.2 (M+Na) +., Ex%(pegz m_és 78Tetrahyro- , 8-trinethyl

[??Sépéé?%;?'zwgf en e n e Lt
"ej. 5,23 (21K nf af;? %{ 94, gy)-n%zm e

373.2 (M +Na) -, (APDT:395.2 (™

Example 9
N-(5,6,7,8-Tetrahydro-6,8,8-trimethyl{1,6]Jnaphthyridin-3-yi)-4-cthoxy-3-
trifluoromethylbenzamide dihvdrochloride
Prepared as described in Example 8 from 4-ethoxy-3-trifluoromethylbenzoic acid

30 (237mg; 1.0 mumol) and isolated as a white powder (416mg: 87%).
14 NMR [free base] (250 MHz: CD30D) &: 1.23 (6H. s). 1.34 (3H, t, ] = 7 Hz), 2.32
(3H.s).2.45 (2H.s). 3.46 (2H, 5), 4.13 (2H. g. J = THz). 7.16 (1H, d. J =9 Hz), 7.80
(1H.d.J =2 Hz). 8.09 (2H, m). 8.57 (1H, d. J = 2 Hz); m/z (API)*: 408.2 (MH+; 80%).

A3 )
w

Example 19
N-(8,8-Dimethyl-5,6,7,8-tetrahydro{1,6|naphthyridin-3-vi)-4-methoxy-3-
trifluoromethylbenzamide hydrochloride
N-(5.6,7,8-Tetrahydro-6.8.8-rimethyl[1,6]naphthvridin-3-yl)-4-methoxy-3-
trifluoromethylbenzamide (172mg; 0.44 mmol) was suspended in 1.2-dichloromethane
40  (30ml) and the mixture treated with [-chlorocthyl chloroformate (62.5mg; 47 ml: 0.44
mmol). The mixture was heated at reflux and more chloroformate added until little or no
starting material remained. At this point. the volatiles were removed under reduced
pressure and the residue dissolved in methanol (30ml) and heated at reflux for 135 min.
The volatiles were removed under reduced pressure and the residue treated with a mixture
45 of 0.88 aqueous ammonia/methanol/dichloromethane (0.5: 4.5:95) and the resulting,
beige solid was collected by filtration. The free base (123mg; 0.32 mmol) was dissolved

.21 -

-



Exanple 14 N- (5,6, 7, 8-Tetrahydo-6,8,8-trinmethyl[1, 61

napht hyri di n-3-%3- cglano- 4- et hyl benzam de hydrochl ori de 1H§£N}4§9;,31%ﬁ,e
base] (250 MHz [err]: 1.10 (9H. m. 2.20 (3)H, s).

2.71 35 (2H. q, =8 Hz). 3.36 (2H. s), 7.37 (1H, d. J=8 Hz), 7.70 (1H,
d. J 2Hz)793(11 dad. J 82Hz)804(1HdJ=2Hz)845(IH
Hz

2 He); 032
7, 8- Tetrahv(ér,)o lé(lgﬂ}m)l\ﬁﬂﬁ{et vligf.rl_ln chlo, 1de1 vl ml4 40
enzam de hy e(cggg erofg? ugg b j:r(éo rz‘% r H%§
, 2.32. 2 3 1 H, d
Loy > 35,7 ik M&fffsebas BV CTROR Y, | sh»zqﬁ{) 4s>?914 15
Hz) . 8.56% (I &J=9 Ha)B.03H. %z’h@as ‘e%b?(éﬁ BB % ( Nﬂdmf«
e 16 N-(5, 6, WzgARIt: raa&yﬂﬂﬁfslog%ss trimethvl[1,6]na
vridin-3-vl)-3-pival oyl benzam de - 22 - IH NVR (250 MHz: CDCI3)

36 (6H, S)Tltel'olﬂﬁm(g%dmn_&l)es wéte flepfradiusisgd meBolsdicfRtled 8hova. 59 (21H. s).

(IH. t. J =8 Hz), 7.88 (IH n). 7.97 (2H. min 8.17 (IH s) 8.44

IH. d. J = 2 bp) Exdpl{ API +): 380.4 (M+; 30%. 5 Exanple 17

N-(5, 6, 7 8- Te- et ra{b- 3§ ?sfr,eé’raﬁvdrmwmJtlhvlﬁ;ﬁ%phth»ndm-s-vi)-s bromo-+-
napht hvri di n- 3- yI g@, EHsz erm l}\,& lén - 1 s0- propyl oxwbénzani de

Qy%o?g:—lorlddejl _ % -d8 Xg%;(%; 5[1 %I%f )3.5._ @gl 26 7(; }
8

d J =
N (5, 6,
nmet hvl b

s)

O(3H s), 4.66 (m .

s), 8.34 (1 H, 1, Ba nh“zé 7(8"4 6’@2 é(’é M+4|3|]’)/+4 BENFe 18
N (5,6, 7, 8- Tet r ahvdr o- 6 trlrrethyl 1 GJ naph t hvri di n-3-yl)-3-cyano- 4-

et hoxybenzami de hy%#“@tﬂ‘ﬂ’érl de 15 1 - ree baseg 8250 MHz: CD3QD) 8:
1.27 (6H. s). 1.42N(364, 81Tetrahﬁirv-61818)trmzetMIl(6 phgipndm 0D (3hlorgyt- 3. 52 (2H,
S) 4.22 (2H. q. J methoXsbynzamidehy@tockloride= 9 Hz), 7.84 (IH d. J = 2 Hz). 8.
16 (2H. m. 8.80 (\HHMRc[f%edhaselzzidMHz;rdD@mAPl.d-D(6PB§52.$0 (It k). 2 BEx afpke3.38 20
N-(5, 6, 7, 8- Tet r ahvdH0s),6h.8, (SH.sh.i npst el d, b = 961z apsi7t-revod @HOmR-8yAs X 1 4-dIBEheky-. 3-
trifluoroacet vl bengappigt kb \NVB4 0 aaONMHz. CDC13) 8:1.34 (6H, s), 2.44 (3H
s). 2.51 (2H s) 3.55 (2H. s). 3.99

Example 13

25 N-(5,6,7,8-Tetrahydro-6,8,8-trimethyl[1,6]naphthyridin-3-yl)-3-cyano-4-
methoxybenzamide hydrochloride
1H NMR {free base] (250 MHz: CD30D) &: 1.33 (6H. s). 2.43 (3H. s). 2.56 (2H., s), 3.58
(2H. 5). 4.03 (3H. s). 751 (1H.d. I =9 Hz), 7.90 (1H. d. ] =2 Hz). 8.23 (2H. m). 8.66
(1H.d.J=2 Hz): m/z (APDY*: 351.1 (MH™, 80%). 373.2 (M+Na)™.

30
Example 14
N-(5,6,7,8-Tetrahydo-6,8,8-trimethyl[1,6]naphthyridin-3-yl)-3-cyano-4-
ethylbenzamide hydrochloride
1H NMR [free base] (250 MHz; CD30D) 8: 1.10 (9H. m), 2.20 (3H, s). 2.34 (2H. s), 2.71
35 (2H.q,J=8Hz).3.36 (2H.5), 7.37 (1H,d, J =8 Hz), 7.70 (1H, d. ) =2 Hz). 7.93 (1H,

dd. J =8, 2 Hz). 8.04 (1H. d. ] = 2 Hz), 8.45 (I1H, d, J = 2 Hz); m/z (AP)*: 349 (MH™*).

Example 15
N-(5,6,7,8-Tetrahydro-6,8,8-trimethyl{1,6|naphthyridin-3-yl)-3-bromo-4-

40 methylbenzamide hyvdrochloride
TH NMR [free base] (250 MHz: CD3;0D) &: 1.23 (6H. s), 2.32, 2.33 (2x 3H. 5). 2.45 (2H.
s).3.44 (2H.s). 7.30 (1H.d. J=8 Hz), 7.72 (1H. dd. J = 8. 2 Hz). 7.79 (1H. d. ] =2 Hz),
8.02 (1H.d, J=2Hz). 8.56 (1H. d. J = 2 Hz): m/z (AP1"):386.0, 387.9 (M-H)".

45 Example 16
N-(5,6,7,8-Tetrahydro-6.8,8-trimethyl[1,6]Jnaphthyridin-3-vl)-3-pivaloylbenzamide

-22-



(3H, s). 7. 10 (IH d. J =8 Hz), 7.93 (1 H d, J = 8 Hz), 8.23 (2H, brn),
8.44 (IH, brs), 8.51 H d. J =2 Hz): mz (APl +): 422.1 (

Exanpl e 20 N-(5w99?’6§?$’ etrahvdro-6,8,8-trinmethvli[I , 6] VB crichRtiss®
napht hvri di n- 3- vl ) napht hal ene- 2- car boxam de H11 NVR (250 MHz; CDC13)
[err]: 1.42 (6H. sA. 2.61 (3H s). 276(2H S). 378(2H s), 720 30

(1H. rr))750865(78|%79ma3 J—2H29 {H 872 (IH
d. J=2H); mz (238417 C 8 17@)%1;}1 BEx hap (%L 2)1’43 3H.s). 232(°H s 3
N-(5,6,7, 8- Tetrahy(aHOS)678’@P&Hﬁ§tH?&)M8§($ rn)aﬂ‘ﬁ(”H m). 8.17 (1H. s). 8.44 (1H,d. J =2
ht hvri di n- 3-yl ) - 3-Kxama-(API"§538035MH pB@YY | oxybenzani de hydrochl ori de 1H
NVR(free base] (20MHz: CD30OD) 8:1.24 (6H. s) 1.32 (6H, d. J = 6 Hz), 2.34
(3H, s), 2.48 (RHES®mpIB179 (2H s), 4.74-4.84 (1H i). 7.21 (1H d, J =
9Hz), 7.81 (IH d1NJ:,@|718)let&h1@ro(dﬂ tﬁlﬂetth[F6|9:apmaxdln&-ﬂlﬂ-a-(chldro-ﬂwm&how-4—
2Hz), 8.57 (I H d.g pro gm)'benmlﬁldgﬁﬁﬂl%chl% .2 (M#) 40 Exanple 22

Hﬁl R g

N-(5,6,7.8-Tetrahv

i s R T T et e
2.67 (2H q. 7 }FE)’” (1 45’(§H‘“ ()m”‘b’}“) e é“ﬁ’i“"* D70 (14.
brs). 778(IH brd. 8 1-2). 808(I H brs). 8.47 (I h. brs); n z

(APl +): 366.2 (lergmewdﬁﬁe 23 N-(5,6,7,8-Tetrahvdro-6,8,8-trimethyl [1,63
napht hv ri di n- 3-yly«($6,338 'Bfmhh%r%%ﬁzmﬂmﬁhﬁbdB‘&F‘bﬂ%‘&rﬁ H:36yanocthl or i de.

1H NVR [ f Tee base]et§@svisam@ied@yochloridt: 1.35 (61H s). 2.44 (3H. s). 2.58
(2HL. s). 3. 2615 2HH NMRI[free Baskl(R50 BHESCH2OD) &)1,274685%).(1243. 3K, t, I=7 H2),133)7.

6.81 tIH d. J = §3Hz9).2.50 (6. )l 352 Q. s)J728028. hiz))= 7 AzB83.28 LiIEHd. b+ s Hz), 7.889

(1H d. JJ=2 Hz), @ubd JED ). $l16 @E26.)8:60MH . d AR 1) mAB (ABrt%: 365 Mivi+H3©
Exanpl e 24 N (5, 6, 7 8- Tetrahydro-6, 8, 8-trinmethvl |

1, 6] napht hyri di n- 31:%'::)13‘!3191 butyrovl - 4-
20 N-(5.6,7,8-Tetrahydro-6,8,8-trimethyl[1,6]naphthyridin-3-yl)-4-methoxy-3-
trifluoroacetylbenzamide
1H NMR (250 MHz: CDCl3) 8: 1.34 (6H, s), 2.44 (3H, 5). 2.51 (2H. 5}, 3.55 (2H. 5). 3.99
(3H,s), 7.10 (1H. d. } = 8 Hz), 7.93 (1H, d, J = 8 Hz), 8.23 (2H, brm), 8.44 (1H, brs),
8.51 (1H. d. J = 2 Hz); m/z (API): 422.1 (MH™; 100%).

Example 20

N-(5,6,7,8-Tetrahydro-6.8,8-trimethyl[1,6]naphthyridin-3-yI)naphthalene-2-

carboxamide

111 NMR (250 MHz; CDCl3) 8: 1.42 (6H, s), 2.61 (3H, s), 2.76 (2H. 5). 3.78 (2H, s), 7.20
30 (1H.m), 7.50-8.65 (7H.m). 7.95 (1H. d, J =2 Hz). 8.46 (1H, s). 8.72 (1H, d, J = 2 Hz);

miz (API1): 346.1 (MH™; 70%).

Example 21
N-(5,6,7,8-Tetrahydro-6,8,8-trimethyvl[1,6]naphthyridin-3-yl}-3-cvano-4-iso-
35 propyloxybenzamide hydrochloride
TH NMR[free base] (250MHz:CD30D) &: 1.24 (6H. s), 1.32 (6H, d. ] = 6 Hz), 2.34 (3H,
s),2.48 (2H.s), 3.49 (2H, s), 4.74 - 4.84 (1H, m). 7.21 (1H,d,J =9 Hz). 7.81 (1H,d, ] =
2Hz),8.10 (IH.dd.J=9.2 Hz), 8.14 (1H, d, J =2 Hz), 8.57 (1H. d. J =2 Hz);
miz (AP1Y): 379.2 (MH™)
40
Example 22
N-(5,6,7,8-Tetrahydro-6,8,8-trimethyl|1 6]naphthvrldm-3-yl)-3-acetyl-4-
ethylbenzamide hydrochloride
IH NMR [free base] (250MHz: CD;0D) &: 0.98 (3H,t.J =7 Hz). 1.11 (6H. s), 2.20 (3H.
45 s).2.34(2H.s).2.41 (3H.5), 2.67 (2H.q. J=7Hz). 3.34 (?H,s). 7.22 (1H. brd. J = 8
Hz). 7.70 (1H. brs). 7.78 (1H. brd. ) = 8 Hz). 8.08 (1H. brs), 8.47 (1h, brs);



met hoxybenzam de hydrochloride. H NVR (free base] (250 MHz; CD30D) 8: 0.71

(3H. t. J= 7Hz). 1.08 (6H. s), 1.42 15 ('H m. 2.17 (3H s }m(,_gH

S). 172 (2H t.WOMMSMIpy 3732 (2H s). 3.74 (3H, s), 7.00 (Qcﬁﬁ"%

Hz). 7.64 (1H m). 7.86 (1H dd. J 9.2 Hz). 7.95 (1H d. J= 2Hz), 8. 41

(IR d. =2 Hz): m z(API +) 396.2 (. MAHH). 418.2 (M +Na"j. Exanple 25 20

|N-(5678Tetrahd t hvl

1, 63napht hyri di n- 3- @Iﬁ) %@(@ﬁg n- propi onvl benzam de hydrochl oride. 1H

NVR [free base] (\3 CDBOD) [err] 1.12 (31)H. t. =7 Hz), 1.31 (6H,
5

s), 2.41 (3H, s) 211. s). 3.97
(3H 5), 7.24 (1H-@ ﬂ“g?‘; "gﬂ‘é’]““ﬁh‘hé”p&")?“ggfg(1|H dd. J =
9.2 Hz), 8.21 6l H“‘*‘éi Togenzo 18‘“& %‘H chydrpchlogde. oy . " inhz (APl +):

382.2 (MHH) . nﬁﬂems[fme@ssewsommé&@mar D3H(GH, 8. LA+ (3t B 158 ©H5 9). 3.26
napht h-i ridin- 3 VAH. t.d &-9H) \5 B R H ds), 4ol (RHXt, he 9z k. (hiidd.dct8l de)i Te6 (180dd. | H
NVR [free base] (2S@\H:)CDSODH. brs)] 7.89 (108K, T €p HE).1827.(1H, R5=Q6GH): s), 2.36
(3H, s) 2.76 (2H, nﬁz)(APEr)@s(_l(\/ﬂﬂ*)r’r) 3.51 (2H. s). 3.88 (311, s), 7.15 (Ir
d. J =8 Hz), 16.82 (I H d, J = 2 Hz), 8.02 (2H m), 8.58 (111, d, J = 2

Hz): mz (APl +) ﬁgﬁnﬁeﬂ\ﬂﬂ) Exampl e 27 35

N- (8, 8- Di et vl - Snixs K Hafh ol s kﬁaeﬁ,&ﬂ?w%@a@é ) @gﬁﬁgpgmw) ‘.

trn;l ugromathyl benzam Q.¥.-.d % 2
1.5 H E = 4
4.71 EZH s), ﬂﬁﬂ g eg‘?ﬁg}@’ %’gé §(*£f Aogéﬁﬁf“"zz Hz) .
9.3 8 (I Hd, 13 =(2 Pﬁ]-”rﬁ“i AR Ff %64771(2HN+J EqHz)w’Exfé 151 3e7 4B, 5), 7.00
N- (8, 8- Di et hvl - 561 %, J= 2 8ok & Hﬂam)ﬂs%iﬂa‘%ﬂﬁ@r Hizlh 785 ¢1H. 431 22dov8.44- | so-
propyl oxvbenzami déll“hsid@m)omw@l’l*) 2&6?(\/11{*')1\@1&91165@@3 1H NMVR (free base]
(250MHz: CD3OD) [err]: 1.22 (6H. s). 1.34 (6Hd. J = 6 Hz). 2.53 (3H. s).
2.84 (211. s). 3. Egak@kl2ss). 4.76 -4.86 (I1H. in). 715 (1 H d. J =9 H).
7.79 (11H d. "d =Ngs| ?-Te?m?ﬁdr(ojdﬁ tMetthl,8Whth¥9idin&-§4§iﬁ%&hox9as-nl = 2Hz) .
8.57 (1 H d. _pr?op lbelmaﬁuw ht«)cblo@ﬁ% ( +) -

IH NMR [free base] (250MHz; CD30D) &: 1.12 (3H.t. J = 7 Hz), 1.31 (6H, s), 2.41 (3H,

s). 2.54 (2H, ). 3.00 (2H, q. ] = 7 Hz), 3.56 (2H. s), 3.97 (3H, 5), 7.24 (1H, d, J = 9 Hz),

7.88 (1H,d,J=2 Hz). 8.10 (1H, dd. J =9, 2 Hz), 8.21 (1H, d. J=2 Hz), 8.64 (1H,d, J =2

25 Hz); m/z (API): 382.2 (MH™H).

Example 26
N-(5,6,7,8-Tetrahydro-6,8,8-trimethyl{1,6Jnaphthyridin-3-yl-iso-butyroyl-4-
methoxybenzamide hydrochloride.

30  IHNMR [free base] (250MHz;CD30D) 8: 1.04 (6H, d, 7 Hz). 1.25 (6H, 5), 2.36 (3H, s)
2.76 (2H, s), 3.40 (1H, m). 3.51 (2H, s5). 3.88 (3H, s), 7.15 (1H. d. ] =8 Hz), 7.82 (1H, 4,
J=2Hz), 8.02 (2H, m), 8.58 (1H, d, J = 2 Hz): mvz (API*): 396.3 (MHT).

Example 27

N-(8,8-Dimethyl-5,6,7,8-tetrahydro[1,6]naphthyridin-3-y1)-4-ethoxy-3-
triffuoromethylbenzamide hydrochloride.

1H NMR [HCI salt] (250MHz:CD30D) &: 1.53 (3H. t. ] = 7Hz), 1.69 (6H. s), 3.64 (2H,
$).4.35 (2H, q. J =7 Hz). 4.71 (2H. s5). 7.41 (1H. d. J = 9 Hz), 8.38 (2H. m). 8.70 (1H. d.
J=2Hz).9.38 (1H.d, J = 2 Hz); m/z (API-): 364.1 [M-Et].

(93]
W

40
Example 28
N-(8,8-Dimethyl-5,6,7,8-tetrahydro{1,6|naphthyridin-3-yl)-3-acetyl-4-iso-
propyloxybenzamide hydrochloride.

-24 -



5 Exanple 29 N-(8,8-Dinethyl-5,6,7,8-tetrabydrol 1, 6] :
naphi t hyri di n- 3-yl ) - 3- br ono- 4 met hoxybenzam de hydrochl ori depc %\}S(ZECI
sal t] (250vHz; WOD%FP#SH) D 127(6H s). 3.19 (2H. brs)X 3.81 (3H ,
- 4.22 (2H brs). 7.14 (IH d. J 9 Hz). 7.94 (IH brdd), 8.08 (IH brd).

- 8.14 (IH &J=2Hz) 8.73 (IH brd). 9.45 - 9.70 (2H. brs,

h ble), 10 5 9
?gkbangeEia ngl)e 301?1\&& HrecBhs) (ogmh%r@?%ﬁ)l_bm% AR (b 892 632) 3855 9

T (BHTs), 2,8 Hs 3.78 )it 76 — 4.8 ). 7. '( .dJ= RIH?'—NXUH .
N- (8, 8- Di met hYl - 5 ‘%ﬁ §?$ %#é
met hoxybenzani de ﬁy'cfr'ogﬁr é g‘is‘)‘ Q["%@%qg g'S%)HZé 1.40
(6H s). 3.30 (2HW/ZALI): 32MIED, 5) . 4. 333(21 brs) 7.28 (INHd J=8 Hz).
8.02(11H.dd. J=9,2 Hz). 8.11 (INHd J=2 Hz). 8.25 (IN. d, J =2 Hz). 8. 88
(IN1 d. J = 2 Hz) Ex&n@B292H. brs. exchangeable). 10.73 (IH s. 20 :
exchangeabl e) : n/ -6 AMimkthyBd.6,7B-tetr4ifxd2o {1 [dhhaph 30fin-EvhBobramali-
N- (8, 8-Di net hyl - 5n@th3xﬁ,ehg4,ﬁ,apy§krgc]{lgm&1napht hyri di n- 3 yl)-4- rret hoxv- 3-

gegtéaflzlﬁloroet hyI IYH - 7@@;: 3( I-i-b l;bHs%
804EIH 3 b3} ” 94 H %%[Zd{)
32 N-(8, 8-Di net hy ¢ r‘%?hvd ’” b, exchan eﬂ 53 IS, € chaneea%

1, 6j napht hyri di n- S‘”y(IA)PHJ ’§8-8p18566%7513 30 trifluoromethyl benzam de '

NVR (400MHz. CD30D) 8: 1.41 (6H, d, J =6 Hz), 1.70 (6H, s). 3.63 (21H s),
4.71 (2H. s), 4.9Bx4diple3dm - overl apped by solvent). 7.40 (IH, d). 8.32
(1H, s). 8. 34 1§| HN-@B-Ditheth¥l-§,617,8-t@drahylird{d,6{dadphtis )y idinyBz1){3 dlorp+4- 408 (MrH) 35
Exanpl e 33 N- (8, 8nﬁtmmﬁizﬁd6h‘7dr8¢m@qd@hvdroII , 6] napht hyri di n- 3-

1) -4-ethyl -3- ”'th‘Nm@yLﬂ QQ:B’MQ )';‘SWI(AMQM# L0383 o1l¢580s)( 3H.
t7 6; = 7 H), 1. 6 ;__t-( sz 2% 139 1§ ):) 3 (51 Qzﬁ i)
(1H d), 8 2 o] ? s 3 20
m/z (APl +): aSxa &8 %’% 19, 10 yd?’b"“
1, 6] napht hyrl ?%e‘%" 4I ?s’65 eréByl(' )de -25-
Example 31

N-(8,8-Dimethyl-5,6,7,8-tetrahydro(1,6]naphthyridin-3-yi)-4-methoxy-3-
pentafluoroethyl benzamide

25 'H NMR (400MHz. CDCl,) 8: 1.32 (6H, s), 2.96 (2H. s). 3.96 (3H, 5). .05 (2H. 5). 7.13
(1H.d), 7.93 (1H, s5). 8.04 (1H, 5), 8.06 (LH, s). 8.44 (1H. d); m/z (API+): 430 (M+H)"

Example 32
N-(8,8-Dimethyl-5,6,7,8-tetrahydro[1,6]naphthyridin-3-yI)-4-iso-propoxy-3-

30 trifluoromethyl benzamide '
'"H NMR (400MHz. CD,0D) 8: 1.41 (6H, d, J = 6 Hz), 1.70 (6H, s). 3.63 (2H. s), 4.71
(2H.5), 4.95 (1H. m - overlapped by solvent). 7.40 (1H, d). 8.32 (1H, s). 8.34 (1H, d),
8.73 (1H. 5), 9.45 (1H. s); m/z (API+): 408 (M+H)"

Example 33
N-(8,8-Dimethyl-5,6,7,8-tetrahydro[1,6|naphthyridin-3-yl)-4-ethyl-3-trifluoromethyl
benzamide

'H NMR (400MHz. CD,0D) §: 1.35 (3H. t, J = 7 Hz), 1.62 (6H. s). 2.96 (2H, q), 3.57
(2H. 5). 4.63 (2H. 5). 7.68 (1H. d), 8.25 (1H. d). 8.33 (1H. s). 8.57 (1H. 5), 9.21 (1H. s);
40 m/z (API+): 378 (M+H)"

2
Wy

Example 34

N-(8,8-Dimethyl-5,6,7,8-tetrahydro[1,6|naphthy ndm-3-\l)~3 -bromo-4-iso-propyl
benzamide



'HNNR(4OOM—|Z CD3OD) [err]: 1.32 (6H, d, J =61 1z). 1.65 (6H s). 3.50
(I H m, 3.59 4.67 (2H, s). 7.58 (1H d). 8.02 (IH. | H,
s). 8. 63 (I H, *‘%Ij@’%"éj‘(m. s): mz (APl +): 402.404 (MeH)Yy S P%Q“a‘%%’ﬁ‘%
N- (5, 6, 7, 8- Tetrahvdro-6, 8, 8-trimet hvlj 1, 6j napht hvri di n- 3-vl) - 3-chl or o- 4-
etho.ybenzarn'de H NVR (250 MHz: CDCl) [err]: 1.36 (6H, s), 1.52 (3H i. J
; 5'?(1& 43 (?H 7§EQN)MR$®OW E*E)O@%i%gzg;i d:SLJTMIz)LS G526H, s9.,3.5D (FH,/m)} B 59
= 467831 if)d H18). 8.26 (1H, s). 8.63
(11-1, dd. J=7, 2hz) Ng) ﬁg, 43, DHStz:()'?)QB(l e S - S5 3k T2 )
Na+ 1 '00 (\é

m z (API+) 396. 2 .2 (MH+: 33% . Exanple 36
N-(5,6,7, 8- Tetrahv r o- 8_ 8- trlrrethyvl[ 61 naphthvrldln 3 vl)-3-fluoro 4-

15 et hoxybe “dE‘P adSNVR (400 - CDCl13) 8: 1.35 s). 2.44 (3H
2s) .50 (2H. s), 3' l%ﬁetrebwdr&@gs {rispethyjL,6]mapbthyridip- tvl)-33cl&om-4|-+z) 7. 62
(1H d). 7.72 (iHethopybengmmideH d. J = 2 Hz), 8.40 (IH d, =2 H): mz

(APl +): 344.2 (MHH 082500 Hz: ER@IS: €3876H, s), 1.52 (3H. t.J = 7 Hz), 2.45 (3H, s), 2.53
N-(5, 6, 7, 8- Tet r ahy2k.5),6,58 (F.s).i4nmt(bnt] d, IF =61 e\ tool Rl djU »-734] 9.6441 HEGS0 K Y6 3-
pent af | uor oet hyl beri,aii De7,|2 BE)NVR (1 4089 JM25, Giﬁé&?z){ 8L ‘Bﬁz)( @H?(ﬁ){ d. $=46
(3H s), 2.51 (ZH,HZ$)m/z§‘\IEI:F) 6oé% (1@ Na“?’lo%@%( H* EJ‘% = 7 Hz),
7.71 (1H s), 7.93 (IH 625 (11H. d),
8.44 (IH d, J = %ka,l gl 2 (API+) 444 (M—I+ 90% Exanple 38

L SR e e

1.32 (6H s) s), .3.96 S
(1H, t, J =7 Hz) . <‘f 0Fg)CD é'ﬁéml 344 jzbé%,s M«?Pﬂs)g@@ Bl §-99
8. 44 (IH d, J = 17%6&”1(‘ Pt 352), 363 (YHvE 7.73 6lgbe). éxéﬁbldeingstO(lH
N- (8, 8- Di met hyl - 5d6'=7 Bz, 6v7 @l 406 HABW-hvr i di n-3-yI ) - 4- met hoxy- 3-
pr opi onyl benzam de. H NMR (250 WHz; CDC1,) [err]: 1.18 (3H t, J =7 Hz),
1.32 (6H, s), 20. 9Bxgmple33), 3.05 (2H, qJ =7Hz). 3.99 (3H, s),4.05 (211, s),
7.11 (1H, d. J = )6787T87al(y11l'b 6.8,3-tritdryl[1 8]nhphihRidinc-y) B-Ménddvid- d). 8. 45
(IH d); nlz (AP! pentddbridinabenza@fy , 368 (M+H 80% 40

IH NMR (400 MHz; CDCL,) 8: 1.35 (6H. 5), 2.46 (3H, 5), 2.51 (2H, 5). 3.57 (2H. s), 3.96

(3H.s), 7.10(1H, d, J = 7 Hz), 7.71 (1H, 5), 7.93 (1H, d. J = 2 Hz), 8.04 (1H, d), 8.06

25 (IH.d),8.44 (1H, d, J =2 Hz); m/z (API1): 444 (MH*; 90%).

Example 38
N-(8,8-Dimethyl-5,6,7,8-tetrahydro{1,6jnaphthyridin-3-vl)-3-fluoro-4-
methoxybenzamide hvdrochloride.

30  IHNMR (250 MHz: CDCl,) [free base] 8: 1.32 (6H, s), 2.20 (2H. s), 3.07 (2H. 5), 3.96
(3H. s), 4.04 (2H, s5), 7.02 (1H, t, ] = 7 Hz), 7.62 (1H, d), 7.64 (1H. d), 7.95 (1H, d, =2
Hz), 8.44 (1H, d, J = 2 Hz); m/z (API™): 330 (MH™; 100%).

Example 39
35 N-(8,3-Dimethyl-5,6,7,8-tetrahydro|[1, G]naphthx ridin-3-yl)-4-methoxy-3-
propionylbenzamide.
ITHNMR (250 MHz; CDCl,) 8: 1.18 (3H, t, J = 7 Hz), 1.32 (6H, s), 2.96 (2H, s), 3.05
(2H,q.J=7Hz), 3.99 3H, s), 4.05 (211, 5), 7.11 (1H,d. J =7 Hz). 7.97 (1H,d, J =2 Hz),
o 8.11 (2H. d), 8.16 (1H. d). 8.45 (1H. d); m/z (API™): 390 (MNa™*; 93%), 368 (MH* 80%)
Example 40
N-(3,6,7,8-Tetrahydro-6,8,8-trimethyl[1,6]naphthyridin-3-yl)-indole-2-carboxamide.

'H NMR (250MHz: CDCI3 + CD30D) &: 1.34 (6H. 5). 2.46 (3H. 5). 2.56 (2H, 5), 3.60
(2H, 5), 7.20 - 7.90 (6H. m), 8.12(1H, d, = 2 Hz), 8.40 (1H, d. J = 2 Hz), 8.60 (1H, brd, J
45 =8 Hz); m/z (API*): 335.2 (MH™:100%)



Exanpl e 40

N-(5, 6,7, 8-Tetrahvdro-6,8, 8-trinmethvl 1. 6napht hvri di n- 3- w)-@%&,gmggrbo
xani de. |H NVR VOS¥RE cDC13 + CD30D) 8: 1.34 (6H. s). 2.46 Y

(2H, s), 3.60 (2H. s), 7.20 - 7.90 (6H. i), 8.12(1H d, J = 2 Hz), 8.40
(IH d. J 2 2 Hz), 8.60 (IH brd. J 45 =8 Hz); mz (API+): 335 2
(MH+:100% . - 26 - PHARMACOLOG CAL DATA 1. Bi ndi ng Assay Method WO
92122293 (SmthKI s conmpounds having anti-convul sant 5
activity, includi ﬁ&eﬁlﬁ?g&%ﬁqgﬁhh%ound trans-(+)-6-acctyl -4S-(4-

f 1 uor obenzov ami nd) - 3, Binding\Assay-Method - di net hyl - 2-H 1 - benzopyr an- 3R- ol
(hereinafter ref erW@dz@m%$5rﬁ}@rlmmHB€eeﬁ)un) dikclbses chgndsHatidg kiaéontilsant

conmpounds of WO 92/ %%g%g%udx?%ﬁ}erala%%g\é%}w%éggt g‘;’?gbt a}yln‘%b e fromrat
Pl

forebrain tissde. 8% cecham). The
affinity of test duprobinaeidanipo)irbdifyrred2. %@@éﬁ&t’b?Hérheéquxfﬂ&GR*&Q?m as
fol lows. Method V\hgtreedft@isstunigotind AF Jtikasibeenabludd th@dhd doaiPotintls 5f WOW2/13298 biad | S

first honogenisedj pn&yféﬁéﬁﬁgﬁmébﬁe\’frég %Eﬂr%z?gn Riestrifod in W5 96/18650

honogeni sed tissue IS resuspension in the
sane buffer, then %‘PMWQF“*‘W éhﬁﬁfﬁ“Fwﬂg'tSﬁ C°‘T’B°‘E‘SF Wh‘b’éﬁ"e}trﬁgppéﬂfedfl gand
bi ndi ng assay,lOaI iagpessedsasddllomisssue prepared as above (usually at a
concentration of |-2ng protein/nl) are mxed with aliquots of [3H] -Conpound
A di ssolved in bu 'Jffg# The final concentration of [31H]-Conpound A in the
m xture is 20 Y 20nM" The mixture is incubated at room t enperature
for | hour. [3H]- arebirajn Usengngottainad-feom faess Gike fissug i Sirst Bempesgepisesdn puffen

unbound [ 31H] - Conpgually SBmiby THs/HCL. BHI70N. THeMOHG BenVa tisse isGrasked Py @8rrifulrition
filters. Th-e [l g ésléﬁegxsmgﬂhé"@@h%{fira%?ér&e%{ Hod Sy Esfeéhd buf fer.” The

anount of radloactlwty r§sue tfrapped on t filters is
nmeasured by addition of liquid scintillation cocktal | to the filters
fol | owed by count iTagarrynoue e radéolighrquiintiim:a'ssm aligubis ofitissoeipregared as mbove @sualtyo

ggts gr;n greet Egr firrgumcoaéemr&mmb mta%ﬂgrpfm{eakﬂlmgg xﬁ ucghg g.L
mcu%at ed t oget heglsfoxvgpﬁ%blﬁ-géﬁgﬁbgal8?n°ﬁ’|1|tf Hhm 8‘3@(@ ﬂq 'ﬁ’?ﬁ‘ F

pLM . The anmpodft otualn20nMpiThe migurefs 1pmw®wp@nmmmrwm§grmhng [Hﬂ]@mpouﬂd
presence of this WUo&tho|tl&dls§lef@m&D$i"hrﬁtediﬁ'ﬁinﬁﬁido@8 [3MPOofpad ALy filtpdtiedi Ng.
This amount is 5“*&&5 Sencgﬁs%ﬁ’%ghn%%@gﬁh% al;e‘?lkﬂn\%g%yﬂglv%nﬂ' iadi ng

(i.e. that present
cold er The amount of radioactivity ound to the tissue trapped on the filters is

measured by addition of liquid scintillation cocktail to the filters followed by counting in
a liquid scintillation counter.

25

In order to determine the amount of "specific” binding of [3H]-Compound A, parallel
assays are carried out as above in which [3H]-Compound A and tissue are incubated
together in the presence of unlabelled Compound A (usually 3 puM). The amount of

30 binding of [3H]-Compound A remaining in the presence of this unlabelled compound is
defined as "non-specific" binding. This amount is subtracted from the total amount of
[3H]-Compound A binding (i.e. that present in the absence of unlabelled compound) to
obtain the amount of "specific” binding of [3H]-Compound A to the novel site.

Lo
L

The affinity of the binding of test compounds o the novel site can be estimated by
incubating together [3H]-Compound A and tissue in the presence of a range of
concentrations of the compound to be tested. The decrease in the level of specific [3H]-
Compound A binding as a result of competition by increasing concentrations of the



obtain the anmount of "specific" binding of r3H]-Conpound A to the novel
site. 35 The affinity of the binding of test conpounds to the novel site
can be esti mat e(YV‘Bgf"’qs?%ubati ng together [3H]-Conmpound A and tiSSUEBPH e
presence of a range of concentrations of the conpound to be tested. The
-decrease in the level of specific [3H - Conpound A binding as a result of
conpetition by lnc&&mﬁwuﬁ%e&mma&ugagmeiuv} 448 n6d“tine xeﬁféga?&;mﬁgipgﬁﬁe test
is plotted graphicall and.non; i near reqgréssion ana >;{§f| s of the resultant
curve is used to pFeawaatecusﬁ LSS Iperyigsan e A FOmPRYRHRHinitY i TSRl PR vale;
val ue. Results 5 Conpounds of this invention were active in this test
with pKi >6. For erasupke. conpounds of Exanples 2-11 and 25-34 gave pKi
val'ues greater tha 4 MEST Test The nmaxinmal electr ock seizure
(MEST) t hreshol %1 tg%'?p‘?“ﬁds‘r%he‘%geﬁt‘gn parer &Vﬁﬂ%ﬁﬁrﬂ?ﬁa"Lg%h'sé?fl?%xw ¢
det ecting pot ent i afomaRERds ShGAmPIsE-ldranp 184 eaye PKi yalues jgrestenibares. .
anti convul sant agents elevate the threshold to electrically-induced
sei zures whil st preconwgk§phts | ower the seizure threshold. Method for
nmouse nodel 15 Mgce (ﬁg{gi Vf mal e, Charles River. UK CD1 strain. 25 -
30g) are randoml y SESPHHBY efepTsheskseinus (MBST) thrgshglddesy invadentsrinpariculpely
i ntraperitoneal®v snsitvedfosdetegting preentdl afficontuldant progettiey bir fin chismodeb.@atidbivulsant
compound (0.3 - 308cAmtikake @E thy@hIE felechlc B - i 60
m n post dose to athgiseril Ieet eel eoc}roshock {(\465}[&1%, @ae%.ea%%%l;%%gildﬁ (\?Acg?/‘gﬁsf’%?#%wer
adm ni stered via cornea g‘T }& rfodes. The nean current and standard error
required to induce a tonic 20 seizure in 50% (CC50) of the mice in a
particul ar treat meMethgd éatmeéwse dodelr m ned by the 'up and down' nethod of
D xon and Mod;{1 i | g1 ; résons,:pef-wean vehicl e-  and
drug-treated gr ougigl%gnemﬁ%gfg’ %‘?‘%gkt“%g @rr%'t%%g?g?lpg)t ¢ ﬁ@l g %ﬁ%’ RRPERENE N
(1949)3. 25 In cofPyRsP K +and desad oreliyer ipapgritgugally atpydose vodurpret 10nfke withe
first ani mal in t herigerdosasiof cympopnd ©.3530) exgtkeyortvehialeCMice eretthenfsutiéctede 30 ér a
tonic sle:c zur te doess0iaih p?ﬁ_%b@doﬁﬁﬁglga%n%%otdﬁ f0.1 %ﬁfﬂ%@&%ef\fyvg ﬁmgsimﬁ&yt@%h g
nouse. a tonic Qes occur e urrent. 1 s decreased, an
so on until al] thﬁ?gbx%nag%l%glo%esteﬁng “@%ﬂﬁ“’-ﬂ%ﬁ?g S'B‘é‘g“ﬁé:"tré"é feafireddp mdusgiafamies ar e
carried out usthg S§iZHG b 0S8a Hesokpiths misnine mirsteniieatuzent goup isSasukingshyshat or
with totally vari dig axddowt' mpdthod fof Bixofi kind Mu&d (19483NSthtibraBdthpartsoadbkesdegPs Of
2 mA are usual ly ugggie- Mtdh%QrJaQa gfo@ﬁs 40f8e using the method of Litchfield and Wilcoxon
(1949)3. :

9
191

- In control animals the CCsq is usually 14 - 18 mA. Hence the first animal in the control
group is subjected to a current of 16 mA. If a tonic seizure docs not ensue, the current is
increased for a subsequent mouse. If a tonic convulsion does occur, then the current is
decreased. and so on until all the animals in the group have been tested.

30 Studies are carried out using a Hugo Sachs Electronik Constant Current Shock Generator
with totally variable control of shock level from 0 to 300 mA and steps of 2 mA are
usually used.

Method for rat model

The threshold for maximal (tonic hindlimb extension) electroshock scizures in male rats
(Sprague Dawley, 80 - 150g, 6 weeks old) was determined by a Hugo Sachs Electronik
stimulator which delivered a constant current (0.3 sec duration; from 1-300mA in steps of

5-20mA). The procedure is similar to that outlined above for mouse and full details are as
published by Upton et al,.4

L2
W

-28-



35 The threshold for maximal (tonic hindlinb extension) el ectroshock
sei-zures in nmale rats (Sprague Daw ev, 80 - 150g. 6 weeks ol d)_ wa

determ ned by awBaWg65%8achs El ectroni k stinmul ator which deli verpé‘&‘/%m@@%?ant
current (0.3 sec duration; from1l -300mA in steps of 5-20m). The procedure
is ,simlar to that outlined above for rnouse and full details are as

publ i shed by Upton et al..4 -28 - The percentage increase or decrease in
CC50 for each grou corrpared to the control is calculated. Drugs are
suspended in | % nekhgprregniage incerass orgeqrense in Coyt °%1°"GB§'29§%°‘6‘FP“2€"@7}‘E§°rﬁr°bls at
2h. the conpounds fculeéednpl es 3 and 5 showed increases in the rat nodel of
314% and 350% r esags a€sugpendéll in 1Rahahdrelddost. Loscher, W and Schmidt, D.
(1988). Epilepsy Res.. 2, 145-181 2. Dixon, WJ. and Mcod. A M (1948). J.
Amer. Stat. Assh.. 43, 109-126 3. Litchfield, J.T. and WIcoxon, F.(1949).
J. Pharnmacol . expresdiger.. 96. 99- 113 4. N Upton T P Bl ackbur n.

C. A . Campbel | . D. Cooper, M L. Evans, Her don, q A. M Ray,

T.0O Stean, W N. Cha.2dgsage p{2mg/kgRe- Whhtaﬁfﬁmum{sﬁ@ﬁmv B3 E’Pd SPheyagpases
121, 1679- 1686 - 29, the rat nfdadl dT8314% and 340% igpupdy.0of fornula (1), or a
phar maceutically acceptable salt or solvate thereof: 5 [err] where R is
hydrogen. ([err] alkyl (optionally substituted by hydroxy or (ferr]al koxy),
[err] unsaturaL@d,%&mﬁﬁgally interrupted by O or NH. R3 groups and R4
groups are each independently hydrogen or Cl1 6 alkyl and/or the two Rlerr]
groups and/ or the & oscRrgWoapisSchmigietihé988p EmlepsCREwrZ: 14538 1r oal kyl group,

2. Dixon, W.J. and Mood. A.M. (1948). J. Amer. Stat. Assn., 43, 109-126

3. Litchfield, J.T. and Wilcoxon, F.(1949). J. Pharmacol. exp. Ther.. 96. 99-113

4. N.Upton, T.P.Blackburn. C.A Campbell, D.Cooper, M.L.Evans, H.J.Herdon, P.D King,
15 A.M.Ray, T.O.Stean, W.N.Chan. J.M_.Evans and M.Thompson. (1997). B. J. Pharmacol.,

121, 1679-1686

-29 -



provided that at |east one [err] group is not hydrogen; and 25 Xis
sel ected from hydrogen. hal ogen, cyano, al kyl and al koxy. 2.
according to cl aM@o%6803formula (1A 3 3 [err] 3. A conp(géﬁg&%&g&d
according to claim1 of fornmula (1B) -30- [err] 4. A conpound
selected fromthe group consisting of: 5 -
N-(5.6,7.8-tetrahydpps 6, 8.8-trimethyl[| , 6] naphthyridin-3-yl)benzam de;
N-(5,6.7.8-tetrahydro- 88tr|rrethyl[ 1 '

, 6] napht hyri di n-3-yl) - 3 cyano-4-i so- propyl benzam de:

N- (5, 6, 7. 8-t etrahydt.o- 6,/8cdrponadadfdmnkifa (1), or @ phamhtenicalld arceftalie yalbrsevhioxy- 3-
10 trifluoronethyjpegzamn de; N-(5,6,7,8-tetrahvdro-6.8,8-trinmethyl[1

, 6] napht hvri di n- 3-yl) - 3- br ono- 4- et hyl benzam de;

N-(5 6,7.8-tetrahydro-6,8,8-trinethyl [l , 6] naphthvridin-3-yl)-3-brono-4-
et hoxybenzani de; N—(567'8 Ra Pvdro688tr|rrethyl[1

, 6] napht hyri di n-3-yl)-3-chl 15 | oxybenzam de;

N-(5, 6,7, 8-tetrahvdro-6, 8, 8 NH—C R?

1, 6] napht hyri di n-3-yl) - i propyl enzam de;
N-(5,6,7,8-tetrahydro-6, 8,8<tTrirethyl[ 1

, 6] napht hyridi n-3-yl)-3-acetyl -4-iso- q)ropyl oxybenzam de;
N-(5678tetrahvdro 6,8,8-trineth 6naggt %/I‘Idl -3-y xy 3-
trifluoronet hyl benz¥RFTH& i pysirageny; t'"llfy (opyiogalsy sybstinyie CQH\}BFB’["X"" k°"3')’

, 6] napht hyri di n-3-yl) - 4- net hpheyiyl&l 4alkyl-| Oppakayhyt Oggadlamylie;

N-(5,6, 7, 8-t et r gfydr o- 6. RS wansga &vlltp[m &uﬁégmabﬁ@y&ec@u@mﬁl hﬁ:YJ b1 WOy, BRONS;

25 met hoxybenzami de; tra trimethyl
. 6j napht hyri di n-3-yl ) - 3- chl oFBz‘} CF@H%WQ@NESBE% 3 eally] € gy

N—(5 6, 7, 8-t etrahydr o- 6, 8, 8- Cygatietriyl ICh; _gperflodroaikutit Cry gavdioatksd; y| ) - 3- cyano 4-
met hoxybenzani de; C3.geycloalkyl-Cj_4alkyl-, Cy_galkylO-, Cy_galkylCO-,

C3.gcycloalkylO-, C3_geycloalkylCO-, C3_geycloalkyl-Cj_galkylO-,
C3-gcycloalkyl-Cy_4alkylCO-, phenyl. phenoxy. benzyloxy, benzoyl,
phenyl-C_galkyl-, C|_galkylS-, C{_galkylSO3-, (C_zalkyl);NSOy-,
(Cy-42alky])NHSO5-, (C1_42lkyl)sNCO- , (C}_galky)NHCO- or CONH,;
or -NRRS where R7 is hydrogen or Cy_4 alkyl. and

RO is hydrogen, Cy_4alkyl, formyl, -CO,Cy_galkyl or -COC_4alkyl;

20 or two R groups together form a carbocyclic ring that is saturated or

-

15

unsaturated, optionally interrupted by O or NH:
R~ groups and R4 groups are each independently hydrogen or C,_g alkyl and/or

the two R3 groups and/or the two R4 groups together form a C5_g spiroalkyl group,
provided that at least one R3 or R% group is not hydrogen; and
25 Xis selected from hydrogen, halogen, cyano, alkyl and alkoxy.

2. A compound according to claim 1 of formula (IA)

30 (14)

3, A compound according to claim 1 of formula (IB)
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ropyl oxybenzani de:
%, yl)-3-cyano- 4-

ls,

~
(¥

(73]
(¥ ]}

30 N-(5,6,7,8-tetranydo- 6,8 8-trinethyl[ 1
, 6) napht hyri d| VZ‘JF;”?’ cyano- 4- et hyl benzam de, P%TIGB99101826
met hyl benzarni de; N (5, 6,7, 8-tetrahydro- 6 8,8-trimethyl[1
,6]naphthyridin-3-y|)-3-pivaloy|benzanide;
, 6] napht hyri di n-3-y1)-5-chl or o- 2- nmet hoxyg4¢i so- 35
N-(5,6,7,8-tetrahydro-6.8.8-trinet khyl ] napht hyr
, 6] napht hyri di n-3-yl) - 4- rnethoxy’? - uor oacet yl behzam dc; 40
N—(5 6, 7,8-tetrahydro-6. 8, 8-tri net hyl
N—(5 6,7,8-tetrahydro-6, 8, 8-trinethyl thyridin-3-yi)-3
-cyano- 4-iso- profyl oxé tsem%\ﬁa%ecmfw@ezmapfwsmwro 6.8,8-trimethvl [I
N-(5 6.7.8-tetrah ’%'ﬁsgéﬁ Qvl ﬁ‘%ﬂ ng \}? §med-82 3-di hvdr oben
zofuran-5- 5 ca %IE toI[ 1
-trAx‘netH% H13 dyé) 3-cyan
N-(5678tetrah\9 8
pr opi onyl benzani dé&- (Sf@7 ‘WIEY@"%(’%SQ“‘PE‘P}I @WB‘%“@“B%‘H FREtR%-3- |
N- (8, 8-di net hyl - 51‘6(,315;7881'3@?1?@ BéﬂrimgteqlHaéimphmwi@inﬁ=>3l-§rbr)om4=4eqtmmz®aide;
trifluoronet hyl behz@h Hteubhyd®-88.8itnmpethyl([ 1. Ginaphthyddin- Sty lahimimofd- :
N- (8, 8-di met hyl - 5N&(55,B8-tearhitveltuyl8 8{uimethyl [1oflidphehwtidin3-y3)- 3 thlord-4isO ND- 4-
nmet hoxybenzamige; pipyi8xfbefliafiiieyl - 5. 6, 7, 8-tetrahydro[ 1
N—(8 8- di met hyl - mgﬂkggﬁﬁﬂvdro[ 1
, 6] napht hyri di n- 3N¥ 5)6,78- FE%E!WHENG 5813%9&@}1[1L@ﬁdﬁﬁﬁuba{&xnl§%szﬁ£@cf}?4-zso-
, 6] napht hyr i dIZB SNyf ,%8 {eﬁohvglro—ép 9§¥nmethyl[1 ,6]naphthyridin-3-yl)-4-ethoxy-3-
trifluoromethylbenzamide;
trifluoromethylbenzamide;
N-(5,6,7,8-tetrahydro-6,8,8-trimethyl[ 1,6 ]Jnaphthyridin-3-yl)-3-bromo-4-
N-(5,6,7,8-tetrahydro-6,8,8-trimethyl[1,6]naphthyridin- .a-yl)-.;-chloro-4-
methoxybenzamide;
methoxybenzamide;
30 N-(5,6,7,8-tetrahydo-6,8,8-trimethyl[ 1,6]naphthyridin-3-yl)-3-cyano-4-ethylbenzamide;
methylbenzamide;
N-(5,6,7,8-tetrahydro-6,8,8-trimethyl[ 1,6]naphthyridin-3-yl)-3-pivaloylbenzamide;
propyloxybenzamide;
N-(5.6,7,8-tetrahydro-6.8.8-trimethyl[ 1,6 naphthyridin-3-yl)-3-cyano-4-
- N-(5,6.7,8-tetrahydro-6,8,8-trimethyl[ 1,6 Jnaphthyridin-3-yl)-4-methoxy-3-
trifluoroacetylbenzamidc;

N-(5678tetr 0-6,8,8-trimethyl[1 , 6] napht hyri di n-3-yl) br ono- 4-
N-(5,6,7.8-tetrahydro-6,8.8-trinmethylt[1
et hoxybenzani de: N-(5. 6.7, 8-t etrahydro NEY T T
, 6] napht hyr| di n- 3-yl ) napht hal ene- 2- car bO{@g} de -31 -
ph
,, 6] napht hyri di - 3- _yI ) - 3- acetvl -4- et hvl benzam de:
, 6] napht hyri di n- 3-
| rret hyl[ 1,6 napht hyrl di n- 3-yl) - 4- net hoxy- 3-n-
, 6] napht hyri dilf- SH}ﬂuOFOéféF e 4- met hoxybenzani de;
, 6] napht hyri di n- 3ethbjyyb8azamétey| - 4-i so- 1 5 propyl oxybenzam de:
, 6] napht hyri di n- 3Nyds)6 18- Gekrhipud 613, smﬁ&mwﬁmm\/ﬁmna% 3-bromo-4-iso-
N-(8 8- di net hyl -
N-(8,8-dimethyl-5,6.7,8-tetrahydro[ 1,6 naphthyridin-3-yl)-4-methoxy-3-
methoxybenzamide;
N-(5,6,7,8-tetrahydro-6,8,8-trimethvl[1,6Jnaphthyridin-3-y1)-3-cyano-4-
N-(5,6,7,8-tetrahydro-6,8,8-trimethyl[ 1,6 Jnaphthyridin-3-yl)-3-bromo-4-
N-(5,6,7.8-tctrahydro-6,8.8-trimethyl[1,6naphthyridin-3-yl)-5-chloro-2-methoxy-4-iso-
ethoxybenzamide;
40  N-(5,6,7,8-tetrahydro-6,8,8-trimethyl[1,6]naphthyridin-3-yl)naphthalene-2-carboxamide;

e
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trifluoronethyl benzam' de; N-(8,8-dinethyl-5.6,7,8-tetrahvdro[1
. 6] napht hyri di n 4-ethyl -3-trifluoronethyl 25 benzam de;
N- (8, 8- di net hyl M9 ;f"’% tetrahydro[| ¥eTicBosiiszs

, 6] napht hyri di n- 3 yI) 3- brono- 4-i so-propyl benzam de;

N-(5 6, 7. 8- tetrahvdro 6,8,8-trinmethvi[ 1 6]naphthvridin 3-yl)-3-chl oro-4-
et hoxybenzam de; N-(5,86,7, 8tetrahydro 6 8-trinethyl[ 1

, 6] napht hyri di n- 3 Nrfﬁﬁhsﬁqt%@dﬁl 68, 8%@%&!91@?@5@?’6@“'3‘}") -3-cyano-4-iso-

N-(5, 6, 7, 8-t et r ahythpyloytlgn@mide et hvl [ 1 , 6] napht hvri di n- 3-yl ) - 4- et hoxy- 3-
pent af | uor oet hyl beéheT, Sktetraliyd(cs6.8 8-timash HﬂLG]ERPBEhﬁl@nﬁeﬂ)r Sheethl-dfethylbenzamide:

, 6] napht hyri di n- 3 Nr(D)ﬁ-bs-rqtralei«im 38,8 gimethylHiflepph¥handiani te2.3-dihydrobenzofuran-5-
N-(8 8- di net hyls 5.carbyxagiidegt r ahydr o[ 1, 6] napht hyri di n- 3-yl ) - 4- met hoxv- 3-
propi onyl benzam deN-(56713-tettakrd36, is&ﬁahﬂﬁfmwpﬁmenﬁna MIy-3-Ahipsdy[-4-1

, 6] napht hyri di n- 3-pydioxiirdifide2- car boxam de. . A phar naceuti cal
conposi ti on for US(3 4 § BabyaRAt ERmanl 10 aﬁhﬁ’@m‘h%}l% BEpgQASLY, RN &

depression, panic sor ers nd or aggress ti sorders associated with a

subar achnoi d h enﬁ%@ﬁ enzam sho s associated with
wi t hdr awal fro& § é"‘gﬂk‘ﬁ[laé“a@a 3 'Vrll'l"(‘,’ P’l‘i‘ﬁ’H 2aI cohol and
benzodi azepi nes. F‘%al'ftl eeat abI e and/ or prevent able with

anti-convul si ve a@éﬁksst,ilmstha‘hb &8,8 aqviahyaivaly. 6] naphitdiding3pb <t ethoxy32- /A

traumati c epi | epsyiflidamiethydientamidt; Sease, psychosis, migraine. cerebral

i schaem a. Al zhei n®(3 sdifleheRRE7, 8 WkraRfdid{l CHRPARNRdaL-3-¥yD-3cicel@ps@s- such as
Hunt i ngdon’ s cﬁor%pvgmegﬂgmeem a. obsessive conpul sive disorders (QOCD).

neur ol ogi cal defi g} | . r (including
circadi an rhythm 'c%%ﬁi;%fmgl 5agnggrtml a}hé&g@ﬁa%lg#ygg eg@?’ ﬂfa{ii‘s‘ (e.g. Gles de

copoci al 1y L1 goni s alrdg?ZE “abibers i Sl . cancer

especial ly trigem
pai n. inappropri at® factivity resulting in neurodysthesias in

di seases such #s &% @sﬁeﬂil@sthylmﬁ 1B prtrah e b6 Ipgphsbyridiy3-sbrd-meskaxy-SrreniaBvasoethyl
di sease, ataxi as. bﬁmsmsllb-ar rigidity (spasticity), tenporomandi bul ar joint
dysfunction, and 2 3@-dimpthyle>.d,38-etrahydsafl 6 maptitlsyridN-By)Whkeprofddky-3-conpri ses a
conpound accor di ngrifidroaitshyDbezadidd; he preceding clains and a
pharmaceutical |y ac@andinbthfi-5617,8-tedahydfo[1.6]naghtiiRidbOsly 9l - HyR 8 uiMidtonagi Or
prophyl axi s ofysanykghyide;TRNI @, depression. panic
N-(8,8-dimethyl-5,6,7,8-tetrahydro[1,6]naphthyridin-3-yl)-3-bromo-4-iso-propyl
benzamide; :
N-(5,6,7.8-tetrahydro-6,8,8-trimethyl[ 1,6 ]Jnaphthyridin-3-yl)-3-chloro-4-
ethoxybenzamide;

30  N-(5.6,7.8-tetrahydro-6,8,8-trimethyl[ 1,6]naphthyridin-3-yl)-3-fluoro-4-
methoxybenzamide;

N-(5,6,7,8-tetrahydro-6,8,8-trimethyl[ 1,6]naphthyridin-3-yl)-4-methoxy-3-
pentafluoroethyibenzamide;
N-(8.8-dimethyl-5,6,7,8-tetrahydro[1,6naphthyridin-3-yl)-3-fluoro-4-

35 methoxybenzamide; .
N-(8,8-dimethyl-5,6,7,8-tetrahydro[ 1 6]naphthynd:n-.a-yl)-4-methoxv-.a-
propionylbenzamide. and;

N-(5,6,7,8-tetrahydro-6,8.8-trimethyl[ 1,6 Jnaphthyridin-3-yl)-indole-2-carboxamide.

40 5. A pharmaceutical composition for use in the treatment and/or prophylaxis of
anxiety, mania, depression. panic disorders and/or aggression. disorders associated with a
subarachnoid haemorrhage or neural shock, the effects associated with withdrawal from
substances of abuse such as cocaine, nicotine. alcoho! and benzodiazepines, disorders
treatable and/or preventable with anti-convulsive agents, such as epilepsy including post-

-32-
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di sorders and/or aggression, disorders associated with a subarachnoid
haenorr hage or 15 neural shock. the effects associated with w t hdrawal
from subst anceswef99s5803e such as cocai ne, nicotine. al cohol arR€T/GB99/01826
benzodi azepi nes. di sorders treatable andior preventable with

anti-convul sive agents, such as epilepsy including post-traumatic epilepsy,
Par ki nson's di sease, psychosis, mgraine, cerebral ischaema, Al zheiner's
di sease and ot her tHEGaifEPHERsY & aginseRsdiscate, ByychosisHpigrdingg ersebral isshasmizm,

schi zophreni a. - obssigine’s BBease ainyhet dégereralive disetBessu¢H X Puntingdon's ohaegi, cal

deficits associat %ghlﬂpﬁf}nr%l @&ss;% &ﬁﬂmgiv%gfsgﬁEﬁ @Cﬁ? 'ﬂ&b{&%@'d&ﬁé@ia&%ﬁ&!&& thm

di sorders, insomia
syndrone), trau rrat"i"gl%b&gf eeip sﬂ&é"& (‘Pflf’l%f‘é E‘gd'ﬁ’éwgﬂ“bgéf” ders; psemar &
trigem nal neursal gieesolepylytiop@ighGuesplailaiToudktte’s a¥ndpmie). trapmatielraip dijary, tinnitus.,

i nappropriate neur:@maigm,assbée{dn?yngemk ﬁéuﬂﬂgx&,@le&lﬁ tlﬂg}ia"?lﬁ hz‘é‘ﬁthlap%:d Ehngér%‘iifﬁses
such as di abetes. .nult uron

| ease,
ataxi as. nuscul ar PB”H’Q 15 m'(umngl atd?%fytr‘%x@ng é’h‘b%‘P Pﬁ%{h"&{aﬁm Cg?eja’lff FHCE as diabetes,
dysfunction, and dﬁ‘#@ﬂ ¢ S50 p@ﬁ andgnotersienrons flisease\piB¥iag; envseulas irgiglity (spasticity),
admi nistering to tthﬁpmﬁafneibelar jolr e Rsictideirainyanopitd leeial ¥feres (msgtmlcﬁct Ne

amount of a coppoupg Fﬁﬁ?ﬁ)f‘:aﬁ&gné zQ:ctﬁ'@i g Eﬁnag.?'?%c ﬁt’ t?ﬂ ﬁcedgfng %Ia.{rﬁs 32 2

of a conpound accpE1 g %/ ;}g ménuf act ur e of
a medi canent for PHEMRFULEAHEATceRtakle 6ATiSSr ophyl axi s of anxiety, mani a.
depression, panic disorders and/or aggression, disorders associated with a

subar achnoi d hacngf r haggneod %?Héaﬁ‘herﬁ E}% erhﬁa€§ f)iea‘flgcétvaﬁlﬁﬂg.' rggfow O[I[g]agrc

wi t hdrawal from sgbst ance al.ne. tine.

benzodi azepi nes. fgrdF‘ag?asmﬁg%rﬁstsé?Bi ‘Bs°z§‘%68/ ?5?""5?33\7851&%?8 agachgoid hggmagrhage or
anti - convul si Vi@ ageualshock, thp effpstsapsiotiated with withdrawval droposibstencesofabise seghias epsy,
(Fj’ar ki nson’ 3 di ﬁea&&auﬁsyﬁmaala&ohaw&hm;azwﬁee bii@l‘deks&?‘e'ﬂlgswaﬁd/or%r%%ﬂ@r

i sease and ot her e ntingdon' s chorea

schi zophreni a. obi‘%%%ﬁ?/gé%gﬁﬁgﬁ%hée&gkﬁ ?g%ggﬁ%lﬁf posrtleﬁ‘rl% ncge’P B deficits
associated with A i RS¥Thas anigraine cerebrabisetiapraineih ieheimps st disepse and

di sorders. i nsonmodxe@ega:emkeqbsa;ses stch@s H(usingdonS cherea,dehizaphrenid Jobsessive

lou re gt ; IeI s f¥w; 0gBth ulgrl;veeﬁirimdeksqobbglnr@%xb iémeﬁéalis%o&uéd Wi WiBs gs'le%gdlé%rrders
speci y trig

pai n. inappropri gkggﬁ% %ﬁ:§+lgl i dlf] #Egﬂf%’ﬁ@&|“ﬁrcﬂ‘88ﬁygd§§€mQ?l &l3y

di seases such as di P‘&B@c@gmr?ﬁl?)t ‘F‘%SF’G"%@P'@F’@JBIIYSWHNB} neyrelgiaptspcialas driggménal

di sease, ataxi as, nemsigia) reoropatjt paik,\eftalpail ¢atdrydin, ihagproptioeandbiybafig oi nt 5

dysfunction, and | <ole S for
the. preparat i ?? Of?é?%iﬁﬁé ﬁl?l@ﬁrgd)lsﬁ’:ks‘?{s% d1§&1§é§ SO A alabli) muﬁ pl scleﬁ%sﬂ 619(%? ch
i

conprises rea n g\o}ior gg‘ﬁ%g%&aaég*%%f‘w ﬁ%ﬂsgﬁz(r?{g t?lg%ﬁucny) temporomandibular joint

ysfunction, and amyotrophic lateral sclerosis (ALS) comprising administering to the
sufferer in need thereof an effective or prophylactic amount of a compound according to
any one of claims 1 to 4.

and

30 7. Use of a compound according to any one of claims 1 to 4, for the manufacture of a
medicament for the treatment and/or prophylaxis of anxiety, mania, depression, panic |
disorders and/or aggression, disorders associated with a subarachnoid hacmorrhage or
neural shock. the effects associated with withdrawal from substances of abuse such as
cocaine. nicotine. alcohol and benzodiazepines, disorders treatable and/or preventable

35 with anti-convulsive agents, such as epilepsy including post-traumatic epilepsy,
Parkinson's disease, psychosis, migraine, cerebral ischaemia, Alzheimer's disease and
other degenerative diseases such as Huntingdon's chorea. schizophrenia. obsessive
compulsive disorders (OCD), neurological deficits associated with AIDS, sleep disorders
(including circadian rhythm disorders. insomnia & narcolepsy), tics (e.g. Giles de la
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[err] 20 where Y is a |leaving group, and R err]A groups are independently

R2 as defined f la (1) or a group or groups converti bl }
and where requi re(bjg%ﬁﬂserti ng an [err] R4, X group, converti nSPC(Lj’z @Hz X

group to another [err], X 25 group, or converting a salt product to the
free base or another pharmaceutically acceptable salt, or separating any

enantiomers, or c owsa&*s G¢hdfontdh QBuRRR brith BFHS LinhRuLnRBALTRSRYRNF HlekMinal
accept abl e sal t. - neuralma neuropathic pain, dental pain, cancer pain. inappropriate neuronal activity
resulting in neurodysthesias in diseases such as diabetes, multiple sclerosis (MS) and
motor neurone disease, ataxias, muscular rigidity (spasticity), temporomandibular joint
5  dysfunction, and amyotrophic lateral sclerosis (ALS).

3. A process for the preparation of compounds according to any one of claims 1 to 4
which comprises reacting a compound of formula (II)

10
1D

where R1A ,R3A s R4A, X are R} s R3 . R4, X as defined for formula (I) or a group or
15 groups convertible to R1 ,R3 , R4, X

with a compound of formula (III)

Y-CO
O R2A
(II0)
20

where Y is a leaving group, and R2A groups are independently R2 as defined for formula

(I) or a group or groups convertible to R2,

and where required converting an RIA , R2A s R3A , R4A, X group to a Rl ,R2 s R3 s

RY X group, converting one Rl ,R2, R3 ,RY X group to another Rl R2 ,R3 ,R4. X
25  group, or converting a salt product to the free base or another pharmaceutically acceptable

salt, or separating any enantiomers, or converting a free base product to a

pharmaceutically acceptable salt.

-34- -

[T I||I|| ||I|| I



