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| SOQUI NCLYL- BENZAM DE DERI VATI VES This invention rel ates
to novel conpounds, to processes for prepari ng them and to their

use as therapeutic agents. US- A- 4022900 (Mari on)
di scl oses benzam do- WW@BHEOQ@IN%WE@ERWAMS

hypertensi ve and vasodilator properties. W97/ 48683

(Sm t hKl i ne_Beecham , ubli shed at the filing date of .this applicatjon,
10  di scl odai$ mwmoa@kém\r@ bFRTBRATAAS, &9 PFOSESHES For prepariag Bifmmh 844 isleir
anti - convul w8d1as Mefapatiticyagents. and are therefore believed to be
usef ul 5 t he treatnment and/ or prevention of anxiety, mani a,
and rel ated depression disorders. [err]

(A - US-A-402290GW(Mdarion) disclpsgs lmeamxddethyl@rmsqumhmgéamg ADl 1 to 4
and (n+p) ig, fetaﬁ’d%sgdﬂator pro y Rlerr] is (Jerr]al kyl G
20 err hydr ogen, hal ogen, CN, N[ err]
trifluoronethyldiazirinyl, CF[err], CF[lerr]O,

Crlerr]S-, GFDoTMBEXD sﬁmmrnbaewiam), unpubhshed at the filing date of this application,

g:[[ 2; ; } ;ﬁﬁ @xésg}tﬁr Wl k%{)%\ﬁﬁ? &Y%ﬁ) bglow possess anti-convulsant activity

Clerr] cycl oah&yt&tfi@mfmt} héliwbmbe whinyd the prestment/anddenpagtension obanxiaty, |,
phenyl - err, I err]al kyl S err] -
(derr]al kyl ?A H’?\Ié err ii)de%ordeg (C[err]al kyl )NHSO err] -
Rlerr] is hydrogen, hal ogen Nq err], CN, N[ err
trifluoromethyldiazirinyl,

Clerr]al kylS-, Cerr]alkyl,.C.err]cycl oal kyI
C err]cycl oal kyl - C[err]—a-l’k H) | ken 2Kynyl, CF[err] CO,
C err]al kyl CO-, cl oal kyI }/‘&y d err]al kyl CO-,

30 phenyl, phe%y( benzoyl R'pr gPerr]al kyl -

or -NRerr]Rerr] where Rerr Pis hydrogen or Clerr]al kyl, and

Rlerr] i18 hydrogen, C[err]alkyl, -CHO, -CJerr]Cerr]alkyl or

-CoC err]al kyl : Rlerr] is hydrogen, C[e(rAr)]aI kyl ,
Clerr]al kenyl, or C[err]al kynyl.
-1-

where n and p are independently integers from 1 to 4 and (n+p) is from 2 to 5;

Rlis Cy_galkylo-;

20 R2is hydrogen, halogen, CN, N3, triflucromethyldiazirinyl, CF5, CF50-,
CF3S-, CF3C0-, Cy_galkyl, C3_geycloatkyl,Ca_geycloalkyl-Cq_galkyl-,
Cq.6alkyl0-, Cy_galkylCO-, C3_geycloalkylCO-,
C5_gcycloalkyl-Cq_4alkylCO-, phenyl, phenoxy, benzyloxy, benzoyl,
phenyl-Cy_salkyl-, C1_galkylS-, Cq_galkylSOy-, (C;.4alkyl)sNSO3- or

25 (C1.4alkyh)NHSO5-;
R3is hydrogen, halogen, NO, CN, N3, triflucromethyldiazirinyl,
Cy.¢ alkylO-, Cy_¢ alkylS-, Cy_g alkyl, C3_gcycloalkyl,
Cs.geycloalkyi-Cy_galkyl-, Cy_galkenyl, Cy_galkynyl, CF;CO-,
C1-6alkylCO-, C3_geycloalkylCO-, C3_geycloalkyl-Cy_4alkylCO-,

30 phenyl, phenoxy, benzyloxy, benzoyl, phenyl-Cy_galkyl-,
or -NRRS where R is hydrogen or Cq.4 alkyl, and

RS is hydrogen, C;_4alkyl, -CHO, -CO,C;_4alkyl or -COC _4alkyl;

R*is  hydrogen, Cy.¢g alkyl, Cq_g alkenyl, or Cy_g alkynyl.
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WD 98/ 4150 .
PCT/ GB98/ 0(7)V¥8f8/41507 It has now been surprisingly found BREEB8/00781
car boxam de conpounds of fornmula (1) bel ow possess anti-convul sant -

activity and are therefore believed to be useful in the treatnent
and/or preyention of anxiety, mania, depression , panic disorders and/or
aggr essi on It has now begq swrprsingly feundghaticarbomamide somphundaof sl @Ebabow hage or

neur al Sho@wﬁuﬂf&mta&ﬁ@%ﬁ'ﬁﬁ&eﬁﬁBeﬁ@v&&'gﬂ%"\ﬁbﬂﬁ HeRalegpces of
abuse suchég(ggcocal HEH&?I CQtI né, .al cohol enzQdi azepi nes,

di sorders T BEYeRug ESHPR nhPapig ‘?FGPF?GF PrasgRseions
such as epidisopdeys dssaxtiateid wghmsbammUmmonpagmsmmaPﬁrMQaff&wl sease,
psychosks, assocxated%g{ Qitﬂtﬁawﬁle&cﬁxg Egdssdnﬁé%%eé%%ﬁx@ éi]oﬁdcgﬁ%,ﬁlg?og{gg,eﬁéo%o? nd

ot her degeneratlve seases suc
schi zophr eAf%bengadiazepings, disorders yeatabla padfprpreve ith atirconadgivedgens,
gef I C 11 ts asms@gsbswlﬁdmﬁgﬁ,st.&h‘ggﬁﬁy ermké}pg dé@lagg 5“‘599' 1|_ an rP%/t hm
i sorders na I CS es l'a Tourette's
syndrone) n}lm?e@rgl}n %ﬂﬂ ﬁfzg infery sequﬂPﬁé‘Sérg E’Eﬁr%ﬂ"ﬁd&sea@%%aél ly
trigeninal mmzdogisahomhnapmempmsmwd eahpmsipaunordemoﬂb), neu:télogﬁbln
i nappr @gri %H%E Y, 0 | seases
such agg ﬁéﬁcxﬁ eﬂ"géscl @ﬁﬁﬁfﬂ)ﬁ sl&@%ﬁerdggﬁ@ '“ ?@ﬁuﬁéjﬁﬁgﬁ% & di sease,
at axi as, mifSOTR m&m) tcs (e Spdes d,ellaglpurette&pmdmm@dmnmc Yrain injury,
iﬁi&?@?ﬁg?’““’“‘““’“@ég‘” o ant o ot ooy qa Lmpable ptfh Pk pely cxrf
phar maceut %%gt% PRI Q%F%nagﬁ?"t“%’ﬁ%“&% o&ysrrn%sxasm ases such
[err] dxabetes muluple sclerosis (MS) and motor neurone disease, ataxias, muscular rigidity
I I stituted
l(3 y) hydrl?) ‘y err a?dggﬂgﬁd?ﬂﬂéﬂ@ﬁ?dyﬂxﬁ%ﬂx A Iﬁ)ﬂyoéﬁ;ﬂﬁé ﬁ?&ﬂ?‘él dlefdﬁg
Cerr]al kyﬁ&t“s) C[err] al kyI CO formyl, CF[err] CO or
Clerr]alkyl SO err]- R[err] I's hydrogen or up to three

substi t uent en

CFlerr] O, Aéf:‘?'ﬁ %f}t @%err%%&% qr?\{l\%s ﬁ"h#?@?ﬂ@f’%&??#‘ﬂﬁf Clerr]al kyl,
Clerr]al keﬁpqnnaceuucally acceptable salt thereofZ] err] al kynyl, ([ err] perfl uoroal kyl ,

C err]egcl oal kyl, 30 C[err]cycloalkyI-C[err]aIkyI-,
Jerr]al kyl O, C[err]al kyIC@a, ( err]cycl oal kyl O,
Cerr]cycloal kyl CO-, Cerr]cy alk - err]al kyl
C err]cycloal kyl -C[ err] al kyl @O, henox
phenyl -Clerr]al kyl -, Cerr]alkyl
(Cerr]alkyl)[err] NSO err gy
(derr]alkyl)[err]NCO-, (O &
- 2 -

’1zyloxy, benzoyl ,
r—]-B

err]al kyl )NHSO err] -
] al&yl ) NHCO- or CONH err]:

ey

where R1 is hydrogen, C;.galkyl (optionally substituted by hydroxy or C1_gatkoxy),

25 C1-galkenyl, C;_galkynyl, C;_galkylCO-, formyl, CF3CO-or
Ci.-6alkylSO;-,

R™ is hydrogen or up to three substituents selected from halogen, NO,, CN, N3,
CF30-, CF3S-, CF3CO-, trifluoromethyldiazirinyl, C1.galkyl, C;_galkenyl,
C1-salkynyl, C;_gperfluoroalkyl, C3_gcycloalkyl,

30 C3.gcycloalkyl-C_4alkyl-, Cq_galkylO-, C1_galkylCC-,
C3_geycloalkylO-, C3_geycloalkylCO-, C3.4cycloalkyl-Cy_qalkylO-,
C3.¢gcycloalkyl-Cy_4alkylCO-, phenyl, phenoxy, benzyloxy, benzoyl,
phenyl-C;_galkyl-, C} _galkylS-, C1_galkylSO5-, (C1_4alkyl)sNSO5-,
(C1-4alkyD)NHSO7-, (C}_4alkyl);NCO- , (C1.4alkyh)NHCO- or CONH,;
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PCT/ G3B98/ 00781 ) ' or -NR[err]Rerr] where Rerr] is
hydrogen or Clerr]al kyl, and Rlerr] is hydrogen,
Cerr]alkyl, fornyl, -Cerr](err]alkyl or -COerr]alkyl;

or two R err] groups t 6 8. C I at is saturated or
unsat urated and unsubé’?%@d“@%ﬁ%b&ﬁ%&%%&lmﬂq and 5

the twb Rlerr] groups Iérld hy&egcmﬁla;m.]fomﬁus}é)ﬁm@bﬂwr reE@Cnettllbit | y
hydrogen or Cerr] or two Rzgrougs together féHKY tarPécychi@rihphabistiatrat8d 8PS

and/or the two Rlerr] groups together forma (err )
spi roal kyl group provivdsiumiegian P@@égwmﬂr%sﬂ%m&%boﬁ[%l’ﬂ’ adoup is not
hydrogens 10 Thie @R grstps ahd tHeitsvoi R gobpsue esch indgpendankly hydrogen or Cj.

hydrogens 10 Tiee GRTROS aitey |
(tetrahydr of soqui nol | $2HX)0F ﬁ%ﬁ%'}ﬁ’n&%sgm%%%&‘éwa@wﬁe&% o0y 62

benzam de. When ¢spiroBkel grbugprovided tioit an least andR yod RE growmis moki s i s
typically a 5-7 nmenbered ring, and t he carboxam de noiety nmay be a
napht hal ene car boxam JWoEeeLy i ndane or i ndanone car boxam de. 15

In the formula (1), alkyl groups, including alkyl groups that are part of
ot her het ]S, : 3 uifBih yREarBdafii@Hs! espbahiy or
branche b Pk%%y?ﬁ‘g&dgsqf%g%ﬁoﬁ%_ W&q é\g{ou‘gs thellt a? e%é)art.d%f

ot her noi et (tegahy oqagauaquﬁayl)@&qmqiqsy%% e Rty P3P pEIgAmice.
mor e | ”dﬁpe“fé“‘z b RE prapetbrnal &ﬁﬁi]:yélic g utd Bioutallyd mx?xa;kmyg{ng, fler ]
al kyl car bony| . itable Clerr oa %Irﬂ%léps in Sri(ﬁé oggropy :
cycl obut yl , ?/E‘Fg%‘ﬂ‘ molghyjmay be a E‘%“%ﬁﬁﬁﬁmx SH% 0 supbstituents
i ncl ude f| uasathoxainider o, i odo and brono. It shoul d be appreciated

t hat conl’%ounds of the present invention possess chiral centres and as
such may“exist in different enantioneric forns, the present .inventjon

extends to 2B the fxanladhaplkybgrenpse cHidingATeyL SToups s 21 othes maieHesgsuch

f' ihast er eoi ts Of¥RulIEox3 b ?éy?ﬁﬁﬁmf;@ﬁmligkt chain of¥tenchidll I Fleh@l gowpspincludingmrenylds of
is invention aré of for e 1o 2 . . .

[err] groups tﬁameép@ g}'otﬁer(xﬁt)%f,xﬁ, 1 g Wa rog@grh%nyae e Ptr’ﬁugll tE?/IWI 0061{3 iognal |y

subst it ut ed tgrelindspendently sefesed halbgamor)G . g alkyl, C;_g alkoxy @jey g] yl.

f:[ gr ' 1al3gy ”yéuimi)fé{%’_ Ié 5;'%%1%&71]3%%%'ﬁi@adc%&b{;ﬂoﬁ&ffwcgtﬁﬁﬂ] cyelopeftyE afid CO- ;

PCT/ GR98/ 00 7%¥Flohexyl. Suitable halo substituents include fluoro, chloro, icdo and bromo.

It should be appreciated that compounds of the present invention possess chiral cenires
and as such may exist in different enantiomeric forms, the present invention extends to
25  each enantiomeric form and mixtures thereof including diastereoisomers and racemates.

One suitable group of compounds of this invention are of formula (IA)

R23
NH—— Cc_j{:[
N
R1 /
. RZ R*
30 (I1A)

where
Rl hydrogen, Cy_g alkyl (optionally substituted by hydroxy or Cy_gatkoxy),
Cy.6 alkenyl, Cy_g alkynyl, formyl, C1_galkylCO, C1.galkylSO; or CF3CO-;

-3-
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Rerr] is Gguphykyl O, CerrjcycloalkylO or (ferr]cycl oaliyl  pogners;.

d err]al kyl R[err] I s hydrogen, hal ogen, CN, N[err]

trifluoronet hyI diazirinyl, Cerr]perfluoroalkyl, - CFlerr] O,
CFlerr]S-, CFlerr] CO, C[err]al kyl , C[err]cycloal kyl ,
C[err]cyclo%l C[err al kyl - err]al kyIO Clerr]al kyl CO-,
[ err]cycl & QS]-&FV@’P@‘KV‘@'IO’@G&W? phenyl ,
phenoxy, be&P3yk dne Rdlogdn, ON) ﬁfxﬁdz@x&ﬁth lctg sblaﬂiub

?cfé?l?éfi'y?ﬂitmcgrqsﬂ&% s oy H?% -

Rlerr] is hydr o@qrsalkyw-oglqrgamy@@f rC3.6CNloalWC0], Ca. 5cycloalkyl-Cl_4alkle0-

trlfluogomathyl héhey. Heh Y16 o en _ al kyl S-,
PRI cucoc i ol S s s i dig

C err]cycl oal kW@f_halkyl)NHCO—orCONHf;[ err] cycl oaI kyl -C[ err] aI kyI CO, phenyl,
phenoxy, b

or -NRlerr] IF?'XX‘(RE%}}'E‘E’%@M% ENn g 36%"”” @P%‘%r @
Rlerr] is hydro§ang altzflsﬂlqms w. ChogeysibalkylOCh gcydlailicyl( 1&%1-,&1-@11@%

| kyl Lo ! |
rFSg[? %al syunsifq.xﬂkgn% sat gm%‘@@ﬂ%ﬁﬂom er forma carbocyclic

and_unsubstituted or
substituted by &8res¥ qﬂky}rC walkpial}-; phenyl, phenpxyp begzylaxychenzeyl al kyl .
Anot her sui t abl ghéiypap_JakyBf{ formula (1B) 20

d | kyl t | |
LubSii tuted by g@%“gﬁ%ﬁ‘fg PR bOCr a5 & (V1 (optionally
d err]al kenyl , a$ hydrpgepn ¢l; , 4allyb fednyillcF030 . 44l 0y 1COCEyelkylk CO-  or

derr] askyl SO epik23 gng R24 together form 2 & Es& l:hé C’\?Mﬁfﬁ%gat&%teu%rts&ufal&rdee

substituents sel ect ed from a

CFlerr] O, [ela‘P st iﬁf'[“@‘?ﬂﬁ%gumﬁdlbﬁlcﬂfh"lim H‘}’F‘?ﬂg‘ﬁgl rinyl, derr]alkyl,

Clerr]al ke is 83._galkyl. C err]al kynyl, C[err]perfluoroal kyl ,

Cl err]cycl oal kyl , C[err] cycl oal kyl -C[ err] al kyl -,
Jerr]al kyl O, C[err}al kyl CO- C err]cycl oal kyl G,
Clerr]cycl deolier suitableqgresn is of Srswla@B) ( err] al kyl O,

Clerr]ogcl oal kyl -C[ err]al kyl CO, phenyl, phenoxy, benzyl oxy, benzoyl,
phenyl -Clerr]al kyl -, Cerr] kyI 8, C[err]al kyl SO err] -
(err]alkyl)[err]NSO err] - (et IkyI)NHSCIerr]
(C[err]alkyl)[err]NCO , NHlﬁgQ 2

WD 98/ 41507 _N < A
PCT/ GB98/ 00781 R'””

(iB)

25 where R'is hydrogen, Cj_galkyl (optionally substituted by hydroxy or Cy_galkoxy),
Cy.galkenyl, Cy_galkynyl, C;_galkylCO-, formyl, CF4CO- ot
C1.4akylSCy-,

R” is hydrogen or up to three substituents selected from halogen, NOy, CN, N3,

CF30-, CF3S-, CF3CO-, rifluoromethyldiazirinyl, Cy_galkyl, C;_galkenyl,

30 C;-galkynyl, C;_gperfluoroalkyl, C3_gcycloalkyl,
C3.geycloaikyl-Cy_salkyl-, Cq_galkylO-, Cy_galkylCO-,
C3_gcycloakkylO-, C3_geycloalkylCO-, Cq_geycloalkyl-Cy_galkylO-,
C3_5cyc10alkyl-Cl_4alky1CO-, phenyl, phenoxy, benzyloxy, benzoyl,
phenyl-C)_4alkyl-, Cq_galkylS-, Cq -62kylSOy-, (C 1-4akyD}oNSOy-,

35 (C1-4alkyD)NHSO9-, (C1.4akkyl)pNCO- , (Cy_4alkyDNHCO- or CONH,;

-4-



or -NR[err]Wpekisisoshere R err] is hydrogen or C(ferr]alkyl, apgggpesmnors
Rlerr] is hydrogen, Clerr]alkyl, formyl, -CJerr](err]alkyl or

-COCf err] al kyl ; or two Rl err] groups together forma
carbocyclic ring that is saturated or unsat urated and

bsti t ut ed b h i
uC[nzlrjr]sa: k;I = o st S%Sﬁﬁﬁﬁe‘? Sui algpe gge %43*kyrl'orrml (gée;?(é) R%grr} '
10 where R err]R] gshxdm@geﬂmemr quwkyco(zSpw&%pr-)C bak¥hit ed by

g%/dr Oi(yl Er Cl[er E:][ al kféﬁ?/t}(vok j;s togemerfonnac &lid i theiis saturated or
err] al kyny err]a

Clerr]al kyl SO err] - %@F‘r‘?d ‘W]ﬂ‘r"ﬁ?&etﬁ' -GH ap=Ppandyr ce
substituents selﬁcna@ik(}i[gdn@ll.ogen qurr] CN, Nerr], 15

CFlerr]O, CF[err]S-, CFlerr]CO, trifl uororrethyl di azi i nyl, C[err]alkyl,

Clerr] al kenyl Clerr]al kynyl, Cerr]perfluoroal kyl ,.
C[ err] cycl oAlfusther suitable group is of formula (IC)C[ err] cycl oal kyl - ([ err] al kyl -,
Cerr]alkylO, Cerr]al kyl CO, C err]cycl oal kyl O,

C err]cycloal kyl CO-, Cerr]cycloal kyl-C[err]al kyl G,

Clerr]cyclcal kyl -, ¢ al kyl CO. phenyl, phenoxy, benzyl oxy, benzoyl, 20
phenyl - err]al kyl f, }q%gx@_@[ err] al kyl S err] -
(err]al kyI)[eE*r,], (C[err]al Kyl )NHSO err] -
(err]al kyI)[err}qg (Cerr]alkyl)NHCO or CONH err];

or -NRlerr]Rlerr] where Rlerr] is hydrogen or Cferr]al kyI and

Rl err] is hydrogen, C[err]ﬂplyl fornyl, -CJerr](err]al kyI or

-CO0Cf ergg al kyl ; or two R err] groups together forma

car bocyclic uhat sat r 25 u rated and
unsubst i t ut 3’& srfﬁ)sflrf‘fr &]l; aﬁ@h Qptionglly sphsfituted by hydroxyor§ Prr] is
Clerr] alkyl. C»ﬁ_galhehyibt@_@ﬂ;gnyi Of . a2l GO fismgl, Cilor (1), (1B)
and (1 C) have B# as hydrogen nmet hyl , efhyl, propyl,

hydr oxyet hyl , met Qoxyet1 a}ky

trifluoroacetyl lﬁebﬁgﬁwﬂff@rﬁ?ltﬁf“e substituents selectpy &op) haA@geﬁyﬁp’agQN. &3 one
or noreypf met hyl et ppbo- e y¢F a:eoum&?dxhem 1&% b1, Cq C])Zgalkenyl,

phenyl, mthoxy, etho f@i@%@e O Eor i r‘ca‘)péfﬂ-ﬁﬁwféiam "brom,
chloro, fluoro, iodo, Cgmqlbalkﬂr@gkaﬂ:ﬂ- C g gatkytOy 0y kalkyl€¥xpyl , i odobenzoyl ,
PoT] GEOB/ 00781 28/ 4&3kycloalico, C3-69y clopllyI 05 Caeycloalyl Qoo |
trifluoronethoxy, triFBusyeadEyl(1.42lkylCO-, phenyl, phenoxy, beﬂ%)ﬂ%mé%’!&‘l"?}enyl
n-propytsul fonyl, i soprapiCsYalighyC;_(dikyis-he| gulkfBoay) (Cy_4alkyl)sNSO,-,

(C1-4alkyhNHSO3-, (Cy_4alky)oNCO- , (C1_4alkyDNHCO- or CONH,;

or -NRRO where R is hydrogen or Cy.4 alkyl, and

RO is hydrogen, C_4alkyl, formyl, -CO,C;.4alkyl of -COCy_4alkyl;

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

- 25 unsaturated and unsubstituted or substituted by -OH or =O; and
each R4 is C;.g alkyl.

A suitable group of compounds of formula (I}, (IB) and (IC) have
Rlas hydrogen, methyl, ethyl, propyl, hydroxyethyl, methoxyethyl, formyl,
30 acetyl, trifluoroacetyl or methanesulfonyl,

R2 as hydrogen or cne or more of methyl, ethyl, n-butyl, ise-propyl, :-butyl,
phenyl, methoxy, ethoxy, iso-propoxy, cyclopropylmethoxy, n-butoxy,
phenoxy, benzyloxy, amino, acetylamino, nitro, azido, cyano, bromo,
chloro, fluoro, iodo, acetyl, pivaloyl, iso-butyroyl, benzoyi, iodobenzoyl,

-5-



R err] Q@%s@fﬂﬁgt h is nethyl, R err] one g&}:@%ﬁ}?d_’g} el'

met hyl . n-conpounds of forrrula (I'A) groups R err] an

suitably sel ected fromthe above |ist, and Rlerr], Rerr] and R err]
are sel ected as appropriate val ues fromthe above Iisting for Rerr].

A preferred group of conmpounds of fornmula (I) have 10 Rlerr] as

hydr ogen, nethyl, et Hyifluoromethyl, perfluoroegydy triflueromethoxpgaiflugroaestd, or nore of

methyl . ethyl, i-pr Opﬂiéﬂmﬂesﬂmi, - Py kXenyl, xsopropylsulfonyl. dlmethyhlﬂaﬁﬁfﬂf

| - propoxy, brorm chl or o, Xlano rlfl uor onet hyl

one or both is n&th y| one Or both is methyl, pr o 1| one or both is nethyl. 15

Exanpl es of conpnﬁndsomforfboﬁrmlmcthyl) are: )

N-(1 methyl - , 3, 4-tetrahydroi soqui nol i n-5-yl)-5-chl or o- 4- et hoxy- 2- met hoxy
enzam de 20 ()

N- (1, 2- di melasprappundsotfomela Gy araips Bland 4 are snitably sslasted fm the alipyakistoxy -

benzani de apd R2Z )RBZ{ dndR 2% ﬂ&%&l&ét&d as appropriate values from the above listing for R2,

1, 2, 3, 4-tetrahydroi soqui nolin-5-yl)-5-chl oro-4-et hoxy- 2- met hoxy-

benzam de () N(2

2 di met hy| Alpréfefied gtoap ofibympainds af formbiar{f)dhayt ) - 5- chl or 0- 4-i so- propoxy- 2-

1 23 J(?OXVbenzﬁmagelé%dr%anﬂ:@M S]w4 di met hyl -

et rahydral tert-butyl - 2-met hoxybenzam de
() as hydrogen or one or more of methyl, ethyl, i-propyl, ~butyl, methoxy,
N-(1, 2-di nethyl -1, 2, 3eﬁioi)ehfp?dpbﬁycbr§xﬁ§,whl&bldyaﬁoMu&of—nl’eﬂfyﬂ uor orret hyl - 2- met
hoxy- 4- ?Fy - benz thyl.
N (2, 4, 4-tri met h{ - 4HPRS Y 1(§Irf“ﬁ?fyl) 4- et hoxy- 3-tri f 1 uor onet hyl benzami d
e 30 one or both is methyl.
N-(2,4,dctrinmet hyI 4H i soqui nol i n-7-yl)-3-cyano-4-iso-propyl benzam de
N-(24 -trinmethyl - 4I—|-|squ|noI|n7 yl) - 3- br ono- 4- et hyl benzam de
N- (2, 4, 4- trﬁmﬁlﬁ ommp&&a@ﬁ?f PWX?@P‘)@ 3- br onp- 4- et hoxybenzani de
N-(2,4,4-trinmethyl-4Hisoquinolin-7-yl)-3-chloro-4-iso-propoxybenzam de
() N(1 . 2- dtiﬁway.kneﬁls‘u1mwtaﬁha¥&nisothoﬁr - BIyPIRc Kin R f¥inbR DAk EHExyE5 ()
N-(1,2-dine %?‘gl soqw nol i n-7-yl) - 3- br ond-4- et hoxybenzam de
N(1,1, tr| t 3-trif net hyl benzam d
AR b Eh st b AR | Sch ae

t he hydroch trifluoroacetate, and such salts also form part
of this invétNdh2- dsuemylsb.BIBs4—mh\tﬁeommqhn -5-y1)-5-chloro-4-ethoxy-2-methoxy-
- 6- ben2dide8/ 41507

PCT/ GB98/ 00 -1 2-d1memzpl,ﬁjgaﬁte&ﬁhﬁi?@ $9ll)isycmmemsaipk@oa9m The
conmpoungs obt ai ned as sol vates, such as

be
hydrates ge..a f. this.. t|o
conpounds aﬂg IB i’?rﬂé 2213%&)% é%‘?lﬁ%ugl ﬁ/gl '4Flzér 5P Lzé%‘%%‘c%% %’
hydr ochl ori ¢, N€ha- qmeﬂlmhhéBt#&&hh}sﬂrmwpt@hﬁeyﬁdkmﬁuwmeésqb@@@h%y
hydr at es, fpﬁemy@bemdyeferred aspect of the present invention.

N-(2,4,4-trimethyl-4H-isoquinolin-7-y1)-4-methoxy-3-trifluoromethylbenzamide

30 N-(2,4,4-trimethyl-4H-isoquinolin-7-yl)-3-cyano-4-iso-propylbenzamide
N-(2,4,4,-trimethyl-4H-iscquinolin-7-yl)-3-bromo-4-ethylbenzamide
N-(2,4,4-trimethyl-4H-isoquinolin-7-y1)-3-bromo-4-ethoxybenzamide
N-(2,4,4-trimethyl-4H-isoquinolin-7-y1)-3-chloro-4-iso-propoxybenzamide
() N-(1,2-dimethyl-4H-isoquinolin-7-yl)-3-bromo-4-ethylbenzamide

35 (%) N-(1,2-dimethyl-4H-isoquinolin-7-yl)-3-bromo-4-ethoxybenzamide
N-(1,1,2-trimethyl-4H-isoquinolin-7-y1)-4-methoxy-3-trifluoromethylbenzamide

‘When synthesised, these compounds are often in salt form, such as the hydrochloride or
trifluoroacetate, and such salts also form part of this invention. Such salts may be used in

-6-



The admi ni W@ ed/41807 of such conpounds to a mammal may be by wayr/gbogaoass,

parenteral, sub-lingual, nasal, rectal, topical or transdermal
adm ni stration. 10 An amount effective to treat the disorders
her ei nbef ore descri bed depends on the usual factors such as the

nature an @fﬂipﬁn)(nﬁ’{ce LeQbESleSahts! : | of the
manmal . ngr\g er & a uni t&E%gglaaﬁ&pgsgorml%%ﬁ@gﬁ%@aﬁ)ﬁﬁﬁg&sui tably 1
to 500 ny,obtained axsoivaissasichas Bydrates, and these alse forgpast ofithis igyantios.o 400 ny
such as 2, 5, 10, 20, 30, 40, 50, 15 100, 200, 300 and 400 ng of the

active co d. Unit dases,w |l nor. ly b adm.ni st er.ed,once or
e hon B Ay pOhhoinds 5 thammaRSiey dtcaiable sajes Dt b peGiffind )
nor e usiial hydrdchiaridé, andpimrmacdatically acéeptablet solvates] espedialtydiydyatekoferm & nornal | y

in the ran § of 1 to 1000 ng, for exanple 1 to 500
ng, that i fe#etﬁﬁsepe%%%@ggegedi%@qg%%roxi mately 0.01 to 15 ng/ kg/ day, nore

usually 0.1 to 6 ng/kg/day, for exanple 1 to 6 20 ng/ kg/ day. - It is
greatly prehesdmsidistritén éfdack eopsiunds &f a mamal Maf by by Swagfohil Sfagenestal, n t he
formof a bli g.gl {- OS?%CO’T%%S' tuL an s%&cﬁ as. a unit dose oral, including
sub-1i nguaf“, pd 5?)9 PPt Or trans egg ?a”(oé’Speci ally intravenous)
conposi@ion. 25 Such conpositions are prepared by adm xture and are
suitably a o : nf&gl | ' Rk such
may be in gﬁgﬁﬁ Pg?{r?gefc B?e;tﬂ ‘g{aémeﬁsﬁéﬁg%}g_@@’ |gﬁ%ﬁtd@6éddggflepar élltﬁfls ons,
powder s, gf3§IEs Bich a5 Biedague and seyerE! ofithg disprders baing teeated apd dheaweighigfdhe

i nfusabl e gl OHeweversAlBIEaGse Gl nofmEUN@AEIA Qe BS00 hE,aultablad b 508 ngabl e

b6t hey bk eRERg dn anlySl Hh Spgs Br fBR'2 §08Im URRAE 275,30, S6,8ER0 40770
capsul & f 00,300, 308d¢mi 406 myzofithhaciive compatndy Ynitdeses will normallydet dose, and

contai N COR¥RIMIRERAbn@drinkdre Had &H&Eex%y?fo?@kﬁﬂpl@g?ﬁtﬁ 4, § bt 6 Amds adafuents,
tabl etting agegnts col orants, urings,

5 . lubrjcants, diSintegrants,. flav
bnd et t1 SEoHBALY 10,8 e ACEE G inglins tolal UG Apsis OTRALE A e BIEB A known
met hods i naG0&gadtlt of 1 to 100Bung,dbf exahigld &rsS00mghet is ircthedengesdfl ul ose,

manni t ol ) i) ' .SiLate ts
el ude. st SERRREIYB0L A £5 mABIOR aRRERILy 0140 5 SrPHERY Tof Ul DI
-7- 20 mg/keg/dap 98/ 41507

PCT/ GB98/ 00781 sodi um starch glycollate. Suitable lubricants

e bt ol BEAE S BB a5 S e BT PR 02,
sol i d or al unitdpsesiotipositiongsycivas puripdosesrdyinclodingsub-dingkal,recthl thpicat or
bl endi ng, Pﬁeﬂmﬁtéligéé%llfﬁﬂﬁh&QSEQOiﬂﬁc ;6\, | 1 ke. Repeated bl endi ng

oper ations” nmay to distribute the active agent throughout
t hose E%Hposi tions enploying large quantities of fillers. Such

oper at i ons Sactecongositions &2, préparsdcivt demivturd fnd d2€ seitably adapted for daakdr | i qui d
preparati ngrexqt%fél Q(ﬁninﬂmtaggn.fa% A &fch Aa%rbeeué %@fnﬁh o?&'ﬂ%gs? éap%lrﬂeg,l oerI liquid

suspensi on§,
preparations, powders, granules, lozenges, reconstitutable powders, injectable and
infusable solutions or suspensions or suppositories. Orally administrable compositions are
30 preferred, in particular shaped oral compositions, since they are more convenient for

general use.

Tablets and capsules for oral administration are usually presented in a unit dose, and
contain conventional excipients such as binding agents, fillers, diluents, tabletting agents,
35 lubricants, disintegrants, colorants, flavourings, and wetting agents. The tablets may be
coated according to well known methods in the art.
Suitable fillers for use include cellulose, mannitol, lactose and other similar agents.
Suitable disintegrants include starch, polyvinylpyrrolidone and starch derivatives such as
-7-



10 sol uti sions, syrups, or elixirs, or may be presented as dry
product for%%/ﬁlgweconst itution with water or other.suitabl (?C\Téfl;ﬁ%fo@"m ’
before use. Such liquid preparations may contain conventi onal

addi tives such as suspendi ng agents, for exanple sorbitol, syrup,

met hyl cel | ul gse, gelatln hgdroxyethylcellulose carboxynethyl cel | ul ose,
al uni nj um Sodium r Bitabi lbuerntinelyde donsxemple, Biagagsiin siegmicy
agents, forSei lﬁnhaféuﬁ&mlp ac@eptametmﬂéa entsTRdE® Rafueh 1abfyl SQIpRAIS.

non- aqueous vehicles (which may include edible oils), for exanple, .

al nond oil, fractionated coconut oil, oily esters such as esters of

gl yceri ne, Fhesesblideral composijionsmiay bepmgmied by gbivehtibnal pregrsds whblendiag, f or

exanpl e t o) dméw&ﬁﬁ C i f
desmr)ed %Tgnégirxlltgl %Rgﬁgﬁ\%u@éng r co OUI‘I%’I on??na?;%feﬂsédﬁdx&ublﬁ@ﬁxe
f or mul at i on@tiyeagent ropghout BRsIAmRNS mons@@plamdargenmm of fillarst Sushs, such

as tablets operaﬁbnsaw,aﬂuﬁxﬁs‘e, benwenGorl iré @fti C coat i ng. For

parenteral administration, fluid unit dose fornms are prepared containing

t he conmpound and a sterile vehicle. The conpound, depending on the
vehicl e andﬂmiéiquiﬂrmwataﬁmii onay be émthe form oﬂoﬁarcimhple apemesuleilysuspdnsens| ved.
Par ent ej@ I e compound
in a ve?n cl e an é]?‘tngirbﬁss'?glﬁl éﬂ’ggﬁefﬁggb?ﬁe Ing | n4d}9£?&lw %EOEI e vial or
anmpoul e fm%’autsoe Yatenertharsgitahie vehicle hefiorawses Sych Hauid peeprestians

anaest het i cmaprcontin\cahvantisndndditives sucbhﬁélﬁﬁddaﬂug%@ﬂ% Sfoﬁéﬁnﬂil@ébrﬁtcﬂsﬁh}b?d in

ai cer 111 MESPAPIRRE Tellf mABrbl ol commomunsBRTRRabe By "

Par ent er al s@@‘p@r& mdmgenw%@ghbledam,rermﬂm@fmugewﬂ fpr emmaltelﬂnmmmnaaxcept
that thes mono@l@ﬂ@%%@ad@ n%HfASﬁ‘élﬂ@%ﬂxﬂes Mné‘ﬁﬁh)ﬁjx\%m'dg ﬁﬁhﬁﬁghﬁi fn?ee&&gple

di ssol ved a sterjilise 1{ ene  oxl

suspendi ng Wé’ﬂsm gteggmoe Lo1l, Rily sstem Sueh A8 e;ér%ofi],yqegeg,ap(quy&ne

vet ti ng ageplycols of eunflatbetiol; pretsémammorse'damplb mahimrlﬂrmﬁy@tﬁhymbimmoate

di stributiopr o84, and if d& PM:}@%E&H@V BH:& agonts Qréz I's common

practlce, t e conp03|t|ons MA onpa e n or
printed di r Srmulaliens yso ipglude ﬁortwquMWamedrrelamﬁmn@mm}uas tablets or

- 8- 20  gra¥fle® BividbAlVenteric coating. _ _ _
PCT/ GB98/ 00781 Accordingly, the present invention further provides

a pharnmaceutical conposition for use In the treatnent and/or
pr ophyl axi sFof pasent¢rak administration, ﬂeiﬂrlnmsiowforqnaafacprcbasmmt&:magldiemompound

aggr essi on, mﬁ’d§%ﬂﬁfv§hﬁﬁs%b%ﬁ lgﬁdt Be;%n&fx&b% Wc?e Hfatlh, fUT 2l
shock, the ectqs ass00|a e ravva rom substances of abuse
such as cockf ﬁléherﬁ?%? edor §solve%|%mmaaealﬂseﬁ§sepaéfébms&m dibxdissebing
t r eat ab2® aﬂm/mmppmm/xﬂratvahich axwdtﬁllteﬁmémhsmgrwﬂd)rs Iﬁ‘ﬂﬁxg into a sutgisie Vil osdsegouks

epilepsy in chosi s,
m gr ai ne, cgljrl&je ra aefh &Hg&#e&%@éﬁ?g%&t "n%t %8%?@8%&%t ive
di seases subwpfering aoents ang HRO; da@qldnd in thpyeldele. Jolenhansh therstabilitysbessi ve

compul si ve gofipésiteincan O Bozed it GMIY iAR the vial andd8E hatet Fonfva@ ahddrSHcutdnt. N
Al DS, sleep disorders (including circadian rhythmdisorders, 10 i1insomia &
nar col epsy), tics (e.g. Gles de |la Tourette's syndrone), traumatic brain
i njury,30 Parememh 'smspsnsxmmﬂa;brgpaed imsynbstamstially ther sagemamer exceptahayitke
neur opat hi c ' I |
¢ ndq?mgénde@gm% GAREE nstead of bIRK s NAARHARRIAISIRGRE!

act|V|ty resu |ng I . heuro ESIaS |n

mul tipl e sclosBEsEe Quigs beiorma Shapeding i ibe ﬁ@ﬂlﬁ% Adwansapeenslyqa serfactant or
rigidity  wettingagentisincluded in the composition to facilitate uniform distribution of the

compound of the invention.

As is common practice, the compositions will usually be accompanied by written or
printed directions for use in the medical treatment concerned.

-8-



(spasti ci t ywo gsesrparr omandi bul ar joi nt dysfunction, and anyot regaiGgesigatar al
sclerosis (ALS) 15 whi ch conprises a conpound of fornmula (I), or-a -

pharmaceutically acceptable salt or sol vate thereof, and a
pharmaceutically acceptable carrier. The present invention also
provi des a ABédi@igRi ther oenﬁaﬂ/f&meapﬁﬁmek%hmﬁ&em &niposition for GERNI A,

depr essi on, ni c orders a or ression, disorders associ,ated.with a
20 cubar &l erraatnlsew%? gSbg aRis o AiiE S e, dapesseoRRane: e S i
wi t hdr awal iggms,on msomaﬂssasmm with abubaeachneill hasmonhaperce neunal:sitoch.ethe

al cohol and t abl e
wth anti- c%érgvu Ssive age S, gt’éﬁﬁas epl Fep%ef}hfﬁﬂfs@gﬁﬁﬁ%gé@ﬁe,%&m
traumati® epicphglapd benzodiagepine sfsdlmrggagéatam@d{ggp@ve mthénu@én%&m

i schaeni a, agents, sthZ8 epilpsy nctlidhRAsRt- S Al Wilepted pmnws&w FehosisUCh-

?Séc[H);Jnt hgg?on S, Ca“r%{""g’éffl‘f??"é“ gi E?’g{] HxsgdseObq?\?(ﬁ Iglve d| ders

(i ncl uding Hunungﬂoals chorg,tsahidogwerda rabsessivs oompuisx&e dsomatse(ml)), neurologlcal cs

(e.g. GI esdgﬁ- &Mﬁ@t% @%&Pr&}) neu@gt%ﬁ rilsor &érgnl tus,

neur al gi a, especl a neurop I Cc_paln, dent al
pain, ciceinspamia &mp}@mﬁ; m@t(@g Giles dera Toureite's ayndrome)y traymatic braig injury,

neur odyst he ghaitus] Aeuidl ﬁ?éﬁémﬁljﬁtﬁg&ﬁuﬂl AREL S8, netktipathid Faid Yentabpdif c@fidet (M)
and notor neurone di sease %i'l rru cul.ar ri Itégif&f‘gaﬁ | Ci t%%%

{ empor omand PRl SAPRFBRIFALS FRAPIAN AStE rsHRe AR pewpdysiiesias tn B st
(ALS) conpr diabetgs, multiple aclazosis {MS) iand) motorinkerosel iiseaseratixiasnmnsculdraigidity an

ef fective Olg I

phar mcgit %@Za@%ﬁ*@?@%@% Bygtunctiony AOHRitoplis trdl bebrba ALY
aspect the whidifompsisps aeameapnd of fopmalaD, ar & phgsBrasmtically asceptpble salyor or g
phar naceutlgalvhummpmm@aﬁaMUméQWy 18 befi@of, for the manufacture of
a medi canent for the treatment and/or prophylaxis of anxiety, mania,
depression, panic disorders and/or aggression, disorders associ ated
with a subafheipresent investion alsa geovides aansthod ofltreatment aed/or prophylaxis of anxiety,

-9- man¥¥0d %ﬁé Jnioﬁamc disorders and/or aggressxon disorders asscciated with a
t h V\nthcrcg% f.rgms Erztances
o

D_

PCT/ GB98/ 00781 t

P o8 00 Ssbarachapid apmorthsse.ct pawel shoak: e P AmSoE e

di Sﬁr ders t sebstaobsofabdieosuciy aesoraina piieotirie} dcatnl anctbsz)udhszepmes, sordergent S,
as epi | I S

Suc Pl L SREH! aﬂ&k&‘ﬂx‘e@&xﬁc‘g@ g%&rx gﬁﬁ{é@%ﬁﬁm@@%ﬁe‘ﬁﬁr ¥\ﬁ:h a@E@e@Béﬁﬂmﬁmﬂi

psychosi s, I seas€ ‘and =

ot her dege n@m%ewg%gmﬁ%@m@swmtmm cgrebibisghpemia,
schi zophr eniAzhedBeRshicdse mmwraeg@e@bm@ ditessss Skl Huﬁ@mgdmh@@h@xeh,

def t d.wth Al DS I di di hyt h
i sor der SehinSpufia ohobs v Rom SRS eGbaes BE Dy aefForb A Be Bty SR Y oo
syndrone), withuAERS, slebp dxsordersj (mclqdmg circadini mylthmushsordstsr isgmpia &spedepﬂyl).y

trigem nal . ain,
i nappropriate glea%ronal activity §|§e§1%?f;éi, 1N neurog ur?’nem as | n seases
such as 10 ©Spfci Pé%emlﬁﬂlnpprﬁiaéa’élépr@?%’tcd’%n rﬂ?‘%@rﬁ%‘@?" PALYABAPRTQPrE, s 6,

at axi as, rrus:eudoaﬂ actigityiebolting in neufcPSthésiaiih Wiseast £5G¢h 29 diabeted) wdudtiplg oi nt
further o S0BREsIV ShR RRG nefloBh Boei SLAR, Syponeatgbiitmssipony, mul'a (1),
or a1l5 p mmemdxbdm Jymdr:sém@bneaxmknycunplso lateralsclerosis @diS) gemprising
t Per apeuz ic aﬁngxglﬁgmnﬂ i;toqugé it%ffe%r@ﬁ nfr:]ﬁ therleofo afndéeﬂ:h?ugé §A)roplachi @Méﬁnﬁf???)%' axis
i sor der s’ aSBBBPRLH TFERA LD ctra R Ao AL R R SHEE AFPTE ok . he
effects associated with w thdrawal fr om subst ances of abuse such as
cocai negsni g0 Ieieher aspect the invention provides the use of a compound of formnla (I), ora
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 associaied with a subarachnoid haemorrhage or neural shock, the
-9.




al cohol andygegzagh azepi nes, disorders treatable and/or pre ﬁ%’f@ﬁﬁ
anti-convul sive 20 agents, such as epilepsy including post rau

epi | epsy, Parkinson' S di sease, psychosis, m grai ne, cerebral
I schaem a, Al zheimer's disease and ot her degenerative di seases such as

Hunt i ngdon’ chorea ch zqphr eni obsessi ve_conpul sive di sorders (CCD),
neur ol ogi CSHesf 8’9@&?&%& mcybgianass of abyse sych s carains, gicptine,

Ei ncl uc(g lngano%hcﬂadd aenmbimtpmd; cﬁstréprders featable and/br OVER t&le?wmmb&nﬁxg)ve tics
Chni tus, R pibn A Yoo i AT R sl R ol e o

e, e SRR R B Y Rl

in neurg)dyguhgﬁ o8's/chRord} ri':bib%sma com ﬂn@?ﬁk&%&rs%@lﬂ)}’ﬁ&rﬁﬁb@ﬁos' S

(M5) and neurpn 1é[l S rigi

(spasti ci ?@7&1 ‘gﬁ?grﬂ"'f% Péevéwﬁ@mwamg%%%&% | at er al
scl er osi fs msomma(&ln&)coleﬁ@), tics (e.gABildstiera Towpend's §indionee)) thavemiticbrain injiry,
process fort; herein
bef ore descri R\#@h‘a&g&%eg regllcjl{égﬁlgﬁén W@%# n‘%ﬁ"ﬁa )

[err] pain, mappropnate neuronal activity resulting in neurcdysthesias in d:seasessr_x_a;has

WO 98/ 4450 Giabetes, multiple sclerosis (MS) and motor n disease, ataxias, muscular rigidi
PCT/ GBOS/ 00781 P (MS) F neurone alax1as, m gidity

(1) SRCly Risgpparompgdibylar joint dysfynclier, apg apyptrophiclateral sgleasis) as
defined foALS).mula (1) or a group or groups 5 convertible to Rerr],
Rlerr], Rerr] vm'thacorrpound of formula (111) [err]

where Y is O or OH and Rerr] groups are independentl| err] as defined
for fornul & gfysthsr asvect the ipvgntinmproyides e pse darpmmound of E/Ql)'mR[ﬂe@r prais and
wher e Ilsq ut hﬁ@ha@@ﬂi{:ﬁﬂ @ble Siie6F doivatd, @erdof afth &etdpenfrt Sdenl, is auanmoa
Rerr]| R 4 Teagpatgn @izaﬁﬂ%ﬂ s P g r%xj@rpﬁé’r@é?oé%?rﬁ o REBEIhbEo, or
aggressmn disorders asscciated 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
20  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 1a Tourette's syndrome), traumatic brain injury,
25 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 neurone disease, ataxias, muscular rigidity
(spasticity), temporomandibular joint dysfunction, and amyotrophic lateral sclerosis
(ALS).
30
Another aspect of the invention is a process for the preparation of compounds of formula
(@) as herein before described which comprises reacting a compound of formula (II)

Raa HaA

| NH,
qm/N

RM HM



converting f§ccaldisd3 oduct to the free base or another phar m%‘é‘f{&é‘p@)ﬂb‘)ﬁ

acceptable salt, or separating any enantioners, or converting a free
base product to a pharmaceutically acceptable salt. 20 - Reaction
of a conmpound of formula (I111) which is a benzoyl chloride derivative
(y=4) will lead directly to the hydrochloride salt. Suitable

sol vents include ethyl acetate or di chl oronet hane, optionally in the
presence of a base such as triethylam ne. Wen the (m®onpound of

formula (111) is a benzoic acid derivative (Y=0OH), conventional conditions

25 for condensatﬂ‘\on ar,omat i ac:*nds wi th am nes may be used, for exanple
reacting t hehere R .db%o geRT R R as defined dotfprmyldi(Hwr aygrons orqsounsy | ) -

car bodi igm dehbusdbreny Rdnad rpdzole in a suitable inert solvent such as
di met hyl” f or mam de. " "Conversions of an Rerr], Rerr], Rerr], Rerr]

group to a Rerr], Rerr], Rerr], Rerr] group typically 30 ari se when a
prot ecti ng Wit Romponricsfaomslili (Y t he above coupling reaction or during the
preparation of the reactants by the procedures described bel ow.

| nt er conversi on of one R[err.](.,ch[err , Rlerr], Rerr] group to

anot her typically arises when one conp f formula (1) is used as
the i nmedi ate precursor of another conp R*ornula (1) or when it is
easi er to introduce a nore conple reactive substituent at the end
of a synthetic sequence. 35 WO 98/ 41507

PCT/ GB9dY 00781 Conpounds of fornmula (11) when R err]= H or alkyl
may be prepared fromthe correspondi ng isoqui nol i ngngf formula (1V)
[err] by reaction with a conpound R err] where is a |l eaving
group such as hal ogen, especially i odo, or tosylate to obtain an

i nt er medi atwhet ¥ 8ok ©H, \1d R280groups are independently R? as defined for formula (B ot |

oot s onef EeSfetdippatfiyopgnl aring, o onaro eagem uder
(V1) 1515 andwhererequiredconverﬁngaan ;R R R*¥*grouptcaR* ,R<,R”,R
group, converting one Rl ,R2, R3 R R4 group to another Rl ,RZ, R3 , R4 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.
20
Reaction of a compound of formula (II1) which is a benzoyi chloride derivative (¥=Cl)
will lead directly to the hydrochloride salt. Suitable solvents include ethyl acetate or
dichloromethane, optionally in the presence of a base such as triethylamine. When the
compound of formula (IIT) is a benzoic acid derivative (Y=CH), conventional conditions
25  for condensation of aromatic acids with amines may be used, for example reacting the
components in a mixture of ethyl-(dimethylaminopropyl)-
carbediimide/hydroxybenzotriazole in a suitable inert solvent such as dimethyl formamide.

Conversions of an R1A ,R2A R3A , RA grouptoa Rl ,R2, R3 , R4 group typically
30 arise when a protecting group is needed during the above coupling reaction or during the

preparation of the reactants by the procedures described below. Interconversion of one

R!,R2,R3 RS group to another typically arises when one compound of formula () is

used as the immediate precursor of another compound of formula (I) or when it is easier

to iniroduce a more complex or reactive substituent at the end of a synihetic sequence.
35

-11 -



[err] 0 Ah1s07Wi ch can be hydrogenated, for exanple usw,g,dg%&gian

and a pal |l adi um actl vat ed carbon catalyst, to obtain a
t et rahydr oi soqui noline of forrmula (I1) which is a precursor for
conpounds of fornula (1A). Al ternatively the conpound of formula

(1V) may be a nitro-i inoline, and the nitro 25 gro i s converted to
an am no gwqé@ﬁ? %@-giwmylmaybemqfﬁggm ended Rlerr]

i s hydr ogegoméspendingisogiisolireag foraniia @V)i s pref erably prot ect ed
conventionally, for exanple by making Rlerr] benzyl, or 4-nethoxybenzyl

during introduction of the Rierr]gpgup via the Gignard reagent.
Again protection is preferably 3 o1 déd prior to formation of the
benzam de, for exanple by tert. rbonyl and

-12- WD 98/ 41507 Na
PCT/ GB98/ 00781 t hen deprot eCted under standard conditions, for
exanpl esusing trifluoroacetic aci d/ met hyl ene chl oggvde.

Am no/ ni tro-isoqui nolines of for mul ae (1V) and the reagents used are
commercially 5 avai |l abl e, (ign be prepared fromcomercially avail abl e
materi al s lhglre@nomMramommhndR Zpvteced is £leaving graupsuch as Halopen,iespacidiyr e

(Cg?rpo{mds ('@J;g?%}dﬁfet?k?m% I\{Eggﬁlglgggguré%?ls@or conpgﬁﬁzjé of formula

(IB) may be 10 prepared fromthe correspondi ng nitro-isoquinoline dione of
formul go(VI1) with di-Rerr] substitution, by converting the nitro
group to amno by catalytic hydrogenation agfNHbove and subsequently
renovi ng the di one groups by reductior ey di borane. The nitro-dione

may be obtained by treating a di-R dui nol i ne di one [ prepared using
the procedure of H. Takechi, Ly $¢nt hesis. 1992,778] with fum ng
nitric acid. R err] groups nmay R® 15 |ntroduced as desmbed above. [err]

which is reacted with an R¥A containing Grignard reagent under conventional conditions
to obtain a dihydroisoquinoline of formula (VI)
15

NH,
RM/ N

ROA

(VD)

20  which can be hydrogenated, for example using hydrogen and a palladium/activated carbon
catalyst, to obtain a tetrahydroisoquinoline of formula (IT) which is a precursor for
compounds of formuia (IA).

Alternatively the compound of formula (IV) may be a nitro-isoquinoline, and the nitro
25  group is converted to an amino group in the hydrogenation step.

When the intended R is hydrogen, the N of the iscquinoline is preferably protected

conventionally, for example by making RIA tenzy), or 4-methoxybenzyl during

introduction of the ‘?.4group via the Grignard reagent. Again protection is preferably
30  provided prior to formation of the benzamide, for example by ferz.-butoxycarbony! and

-12 -



Compounds ofwbagawdoa (11) which are precursors for corrpounds 9&}&9%&,@
(10 may be prepared fromthe corresponding

ni tro-3, 4-di hydroi soqui noline by reduction with tin (II) 20 chloride to
the am no conpound foll owed by quaternisation with an R err]-X halide and

() “whor e el Bt e Vgl ot op 10} G BRGRe SRIRHEHE © T ¢

cor r espondi agjd/meshylsrie-cBlogide. di hydr oi soqui noline by nitration [using
procedures by RD. Larsen et al, J. Og. Chem, 1991 56 6034 and A. P.

Venkov and S. egh Syn 96,26 127] fol]|owed 25

quat er ni sat 36‘#“4% Wﬂéﬁ‘?‘ &ﬁo‘{"nﬁﬂlﬁ‘ﬁf@@ 4 thereagenis ysed-arg SAMMETIYNS o r i bed
abgve: 5 avmlaﬁhnmmand:e pﬁjpafedlﬁ‘mi eotﬁthbﬂcianyaymhblepﬁms_ dsibyconvehtiomal

substitutio n20| | t4l sing .
convent i ona;3 8‘8%5% Wﬁ?h%%ngé?#%ﬁ’% esonceg #25@8&3?%5[?513@% ut ed

benzyl al coBBZ)s Al ternatively benzoic aci ds can be prepared . from
correpondi ngly substituted phenols, for exanple by formation of the

acet at e, conversjon to _an acetophenone and then to _the desired acid.
- 13- Compopg%gg/ formayle (1) which arepprecursors for compounds of formu?a &B ) may Be
PCT/ GB9%¢ Ooi&lbared from the\Sberespohtling abm#ﬁodﬁﬁ@ltnﬁ@hd oftfermmalsl (W}Eﬁum deRriovel

d f f.
o stfetinfic o, Ve R by dsdun g ammin VT FAHERe Pydrpgenptidlds A9¥e e
f ol | owi ng 5 and Rubspgireatly mmovilpthe moge igooups Ay dedietiorpivish dibDraneu {Tibe inityo-dione

conpounds Ogag%sob'tﬁ?{&rﬁy‘ tihg a di-ROSEQUAINE didie {E’ﬁﬁ&@&%ﬁhg HeFhedddtPortnat

foll ow t he
Takectn et al., Synthesis. 1992, 778] with fuming nitric acid. R groups may be

15 introduced as described above.

(Vi)

Compounds of formula (I) which are precursors for compounds of formula (IC) may be

prepared from the corresponding nitro-3,4-dihydroisoquinoline by reduction with tin (II)
20  chloride to the amino compound followed by quaternisation with an R'*-X halide and

subsequent treatment with an R* Grignard reagent. Compounds of formula (IT) where

both R, are alkyl may be prepared from the corresponding 1-atkyl-3,4-

dihydroisoquinoline by nitration [using procedures by R.D. Larsen et al, J. Org. Chem.,

1991 56 6034 and A.P. Venkov and S.S. Abeghe, Syn. Commun., 1996 26 127] followed
25 by quaternisation and treatment with an R* Grignard reagent as described above.

Compounds of formula (IIT) may be prepared by further substitution of commercially
available benzoic acid derivatives using conventional prccedures, or by oxidation of

30  corresponding substituted benzyl alcohols. Alternatively benzoic acids can be prepared
from correpondingly substituted phenols, for example by formation of the acetate,
conversion to an acetophenone and then to the desired acid.

-13-



- 14- WO sk 8/ 41507 |
PCT/ (B98/ 00781 Description 1 ([err]) PCT/GB98/00781

5- Ami no- 2- benzyl - 1- met hyl - 1, 2- di hydr oi soqui 'nol i ne 5 To sol ution of

5- am noi soqui nol i ne (15g, 104mmol) in acetone (400m ) was added benzyl

brom de (18.6m , 156nmmol). The m xture was stirred at roomtenp for 2 h

bef or e .t he Where tlm@omdqsanbedna@nnedmm asel novdl campoundstheyalso formopartafithig

(8. 64g) Aippeagee crop (4.02g9) was filtered after a further 2 h. To a
solution of this 5-am no-2-benzyl-isoquinolinium brom de (8. 464,
26.8mmol) in THF (75m ) at O[err] C under argon was added dropw se nethyl 10
magnesi um qmb(pmpimubﬁ?)f SéinpoundSofitisihyentidh B fatthdrilhestraRd belthoflidwing War m up

RS e YT T

organi ¢ [ ayphewnhy ﬂwr Pbumao@pgzsdd?amhat follow the Examples.

-14 -



sul fate anqvﬁegyggmrat ed in vacuo to afford the title conpou ht
brown sol id (5.09). 15 Description 2 () PerboflodrsP

5- Ami no- 1- net hyl -1, 2, 3, 4-t et rahydr oi soqui nol i ne 20

5- Ami no- 2- benzyl - 1- et hyl - 1, 2- di hydr oi soqui noline (4.5g, 17.9mvl) was

di ssolved in et hanol (250m ); 10% pal | adi um catal yst on activated

car bon ( 1gPesgziptionch added and the m xture hydrogenated at atnospheric
pressure for 24 h. The catal yst was then renoved by filtration through

Ki esel guhr t he ven ve 0t ford a brown solid.
Thi s resi d@%ﬂ?ﬁ'@%ﬁ%f é&%ﬁylfgz-é%ﬁqﬁqys P@’t‘i’a{‘ﬁgraphy eluting with 5 to
10% 25 met hanol - di chl oronet hane. The rel evant fracti ons were conbi ned

and cong en%%f)ﬁﬂ%ﬂf? -aminof@qHfofife AlshiRnin RS B2k t4bokt) ¥8Fddded benzy!

De
S A o 2- pronmide CiB, o B $6rpmpDa The ighurewas Sireecia racsh aIRSOS B hefu? e
5- Ami no- 1- pRi fitﬁﬂatejwz& fteted GIf AEEOXA, e"déhﬂ 64%39%0&1 4itpP4.D2yY50as

0. ant) " ana S# afes ool 25 Fah0 Gl . ), s e

\mbloit i %0,
2. 4mmol ) wiR46g) @6 Smmal) ﬁh%(metﬁﬂcummmnnmmﬂﬁmnmmmyz h. The

m Xt ur go m@#ﬁ%&h@%m@ﬁﬂe (1 Sl f@§mﬁﬁ% it %&h{e%w agl'aw‘é& Bffvarnd Hgt@x;o?ﬂ:n' ¢

| ayer was er sodrum su e and concentrated in vacuo t ord a
whi t e sol i demperature(agdeps tirred for 2 h. The mixture was then poured into ammonium -

é gT / G898/ 0 é:hlondUR@@dt{lmn'acted with ether. The organic layer was dried over sodium
Cri
5- Ami no- 1, f“‘lg?]fﬁm%onf W% ’P‘f @’d’g{wm"ﬂ%’é% PGund%gaAlﬁgmgf%%ﬁfﬂ%ol i ne
(259, 173m6§;03 was di ssolved in acetone (500m ) and nethyl iodide
(25n, 1410mmol ) was added. After stirring at roomtenperature for 1 h the
or ange prem(ghiate was filtered off, washed with acetone and dried in
aff

vacuo, or ange solid (40 39). A second crop was filtered
off after 2 h affordl ng an orange solid (0.84g). To a solution of this

(51g(r)nn1n§) zzit er r 891“] ?Mgr gfdg]“'\/\t/g%hggdd(ods]oﬂgﬁ?&? zggﬁgmlm) clhlnor | de (ng 6m
109. 8mol ) dropwi se The m xture was allowed to stir at roomtenperature
for 2 hgbefs05Rino-2-benzyl-1-methyl-1,2-dihydroisoguinoline (4.5g, 17.5mmol) was dissolved in
ethanol (250m1); 10% palladium catalyst cn activated carbon (1g) was then added and the
mixtre hydrogenated at atmespheric pressure for 24 h. The catalyst was then removed by
filtration through Xieselguhr and the solvent removed in vacuo to afford a brown solid.
This residue was then subjected to columa chromatography eluting with 5 to 10%
25 metihanol - dichloromethane. The relevant fractions were combined and concentrated in
vacuo to afford a brown solid (1.26g).

Description 3
30 (%) 5-Amino-2-(¢-butoxycarbonyl)-1-methyl-1,2,3,4-tetrahydroisoquincline

5-Amino-1-methyl-1,2,3,4-tetrahydroisoquinoline (0.39g, 2.4mmol) was dissolved in 1,4-
dioxane (25ml) and sodium hydroxide solution (3M, 0.8m1l) and cooled in an ice bath. The
di-z-butyldicarbonate (0.53g, 2.4mmol) was added and the mixture stirred at room temp

35 for 2 h. The mixture was then poured into water and extracted with ether. The organic
layer was dried over scdium suifate and concentrated in vacuo to afford a white solid.
(0.251g)

-15-



bei ng pour%lgg,ggoarrrmm um chl oride and extracted with ether ni..c
| ayer was dried over sodium sul fate and concentrated | Q}‘Qﬁ% ogﬁ

afford a dark brown oil (8.52g). 15 Description 5 ()
5- Ami no-1, 2-di net hyl -1, 2, 3, 4-t et rahydr oi soqui noline 20 To an ice cold
solution of 5-am no-1, 2-di hydro-1, 2-di nethyl isoquinoline (4g, 23.2mmol)
I n methanol (80m ) was added sodi um borohydride (3.51g, 92.8mmmol)

portionwi sw m xture was allowed to stir at roomtenperature

over ni ght betor concentration i n vacuo; t he residue was then
partitioned between water and dichl oronet hane. The organic | ayer was
dried over (spsgiAtfiinotl,2-atifydrod, > ans&hilisagaiholile vacuo to afford a Iight brown
oil 25 _(4.0239). Descrl ption 6

7- Ni tr052 4,4-trinmethyl -4H i soqui noline-1, 3-dione 30

2, 4, 4d_Tr i mes-Apinodseqiolins (25, 178mindd) mmssoa\&g in 2eet@mn(50QmI) lanepmuqumdidle .
accordl ng t | SSOl ve
i n concent ra?‘g'}i‘% 3})}%&2&1& %d ?g%? ?X%B&%%Peé&?%mréum ng n| ric acid
(2.5n) wadresipitae wanBligred ol ashed with aeatenerand dried in vaswo.afforéiag an orange o
25[err]C. %h@lmsg)wsa@n Qfo Wﬂ&rﬁof?ﬁ&&rﬂ £rdrom raﬁ%@ddg@@ol&ﬂ snf was

pour ed ,i.nt ter. 35 and.t he, or
di chl ortQnet 1 iy 5-asm Mub‘?wg’%‘d él §ﬁ%’2§‘? emdrl ed
over nag nes’l‘f@’rﬁﬁ@m‘l)aaté)omw\mgmr wissgidedmethylmagresigm/ehloride B6.6ind

compound (5. : . . -16-
VO 98/ 4 150?0@9&%1:1@19 ?@UP‘MS& The mixture was allowed to stir at room temperature for 2 h before

PCT/ GB98/ 0(Prég poured into ammenipm ohlqride andextmeied withothes, Fhe)organie layer was (6H,
s), 3.42 (dhiedver sbdfifh §ulfdte shd codneetrited in Fackb to afford(alddrk BebwnloiF(852%)Hz) |
907(]1I3| d, J =2 Hz); [err] (APIJerr]): 249 (MtH)[err] 5 Description
7 7Amn0244-tr|rrethyl 4H- i soqui nol i ne- 1, 3-di one

7-Ni tr o- 2, descriptipehy| - 4H- i soqui nol i ne- 1, 3-di one (45g, 20mmol) was

di ssolved in a 10 met hanol (500m )/ di chl oronet hane (100m ) m xture and

04 P ~ 1

For 2n bef i ST 2SR 3 A RS RPGEOBY 111 trati on through
Celite. The filtrate was evaporated to dryness in vacuo to give the title
conpoungy (4rg'gh icl YA sdtution of 5-amino-1,2-dihydro-1,2-dimethyl isoquinoline (4g, 23.2mmol)

in methanol (80ml) was added sodium borohydride (3.51g, 92.8mmol) portionwise. The

mixture was allowed to stir at room temperature overnight befors concentration in vacuo;

the residue was then partitioned between water and dichloromethane . The organic layer

was dried over sodium sulfate and concentrated in vacuo to afford a light brown oil

25  (4.023g). '

Description 6

7-Nitro-2,4,4-trimethyl-4H-isoquinoline-1,3-dione
30
2,4,4-Trimethyl-4H-isoquinoline-1,3-dione (5g, 24.6mmol) [prepared according to H.
Takechi et gl., Synthesis. 1992, 778] was dissolved in concentrated sulfuric acid (50ml) at
0°C. Fuming nitric acid (2.5ml) was added dropwise over 5 min and the reaction warmed
to 25°C. After stirring for 30 min at 25°C the reaction mixture was poured into ice water
35  (100ml) and the organics extracted into dichloromethane (3x50ml). The combined organic
extracts were dried over magnesium sulfate and evaporated in vacuo to give the title
compound (5.31g, 86%).
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15 [err]H M—lz CDCI[err]) [err]: 1.58 (6H, s), 3 36 83
(2H brs), %&4’%‘? =6, 3 H), 7.24 (1H d, - %‘(13:6?9353}"7%8
(1H, d, J = 3 Hz); [err] (API[err]). 219 (MrH)[err] Description 8
20 7- Ami no-2, 4, 4-trinmethyl -4H i soqui nol i ne, hydrochl oride

7- Ami no-2, 4, 4-trimethyl -4Hisoqui noline-1, 3-di one (49, 18.3mbl) was

di ssolved in t et rahydr of uran (400n1) and heated at refl ux

1 f i PR i
THE) vas. andL BVER3Esd G2 X 8100 GBTD, 240 o o 180w, A 20t B T
further 3 h(1Hidd, Ls&,adizf)e%eﬂquécﬂﬁa)s‘hdéﬂ‘&n%ﬂ%ﬂbt hanol (4oom)

dropwi se to dest roy residual borane, followed by evaporation in
vacuo. The result resi due was heated at reflux in 3N HC (400m)
for 30 m n. Desfal %'{rre was cooled to 0C and treated with NaOH

pellets until basic (pH 9). The free am ne was extracted into

di chl or onet 4 i nesi um sul fate and
evaporat i ongwia%?aﬁe%ﬁ%&ﬁiesgéﬁ"pﬁagi%ﬁ@grovvn oil was dissolved in

di chl oronet hane (50m ) and treated with hydr ogen chloride (1M
solution i n7eNRELD 4 iHimkth puﬂlxsoqﬁﬂidnﬁé 1,3300NEQ rm&r wall dissolved MACUO

of f-whi 10 met 'efnﬁi)&bémﬂ@é“c@g ot 0%l ,%u{ogg ekt WOUACRGE Glgve

CDCi [ err]) [Theédactidn Axtirehkashydrogeshfed f3t2h BeforeXehdvilDfithespalladivdiScatalyst by ( 2 H,

) ot 5L <§ﬁr54q;oa>magxgaﬁéﬁ,gmfawgﬁf% rfed ¥ g, Blccdo  fve Bl
-17- componsd @sizq qeny
PCT/ GB98/ 00781 Descrl ption 9

(0. 600, 13, 4PN SR FRCRG avsneft sk dricatin CA. BRTASP G, o,

et al, Syn. =iz, 7.24988, &6 1@ Hz),WadB (I sipF wSHz)n "R {ARI NI 210 BBH) and
heated to 60[err]C. This hot solution was treated with a solution of tin
(I'l) chloride dihydrate (3.08g, 13.7mml) in conc. HO (10m ). The
resul tant niDesepto®8 heated at 60 for 1h. Upon cooling, the reaction
m xture was poured into water (100m ) and 10 basified (pH 9) with KOH

G ch or Bt AEABIARAF nipelyk I8 Bhundihe shfReIdE?, FICI0T 0%, T

chr omat ogr aphy through silica gel, eluting with (0.5% conc. anmoni a:
3;‘;@ ;Tglt chvqt. Ht@&ﬁﬁ:k@iggh yﬂi%h@@% 1§18mirdl) Was@eRRenth gfr?
2.63 (2H, &‘Pf‘ﬁé‘?t“‘g“’ﬁﬁt"z‘ﬁ 8 réc’fﬂ‘e' Rydro “mnumé‘

6.62 (1H, d (S&nI:ZM-m)luucfn idTHFD) Hrasddded]drgpﬁxse o ﬁiz)mxﬁxr@ﬁxdlﬂdalungiconhnuecsfor-lz)
8.24 25 afurther3h. The cooled reaction (0°C) was treated with methanol (400ml) dropwise to
destroy residual borane, followed by evaporation in vacuo. The resultant residue was
heated at reflux in 3N HCI (400ml) for 30 min. The mixture was cooled to 0°C and
treated with NaOH pellets until basic (pH 9). The free amine was extracted into
dichloromethane (4x100mi) before drying over magnesium sulfate and evaporation in
30  vacuo. The resulting light brown oil was dissolved in dichloromethane (50ml) and treated
with hydrogen chloride (1M soluticn in ether) until acidic (pH 2). Solvent removal in
vacuo followed by trituration with ether yielded the title compound as an off-white
powder (3.3g, 79%).

35 'H NMR (free base 250 MHz, CDCl) &: 1.25 (6H, 5), 2.37 (2H, s), 2.39 (3H, s), 3.43
{2H, 5), 3.51 (2K, brs), 6.32 (1H, 4, I =2 Hz), 6.54 (1H,dd, T =8,2 Hz),7.09 (1K, d, T =
8 Hz); ™/, (API): 191 (M+H)”
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147 (MrH)[err], 148 (Mt2H)[err] Description, 10

(1H, s); [er (API_).

20 #5t1507%vet hyl - 3, 4- di hydr oi soqui nol i ni um i odi de PCT/GB98/00781
7-am no-3, 4 di hydr oi soqui noline (0:40g, 2.74mmol) in acetone (125m ) was
treated with i odonet hane (0.50m , 8.03mml) and left stirring at room
tenperature for 18 h. The 25 resultant yellow precipitate was collected by
filtration ﬁ&%{%?o %I n vacuo at anbi ent tenperature (0.73g, 929.
[err] (API) ? [err] 30 Description 11 ()

7- Ami no- 1, 2-di net hyl - t et r ahydr oi soqui nol i ne ([err])

7- Ami no- 2- msgi-dmmgpqmljm nol i ni um i odi de (0.50g, 1.7mml) was 35

suspended i n anhydrous tetrahydrofuran (50m ) and cooled to -78[err]C. The

COSM it oaﬁ?%%ﬁﬂym&aﬁ@%@émz“ﬂ%ﬁ% Fhd °”§?df’§o‘8rd‘9 frocéde™ !
reaction waef A ¥FEECY & 4lcSim Comamn., 199 Gzﬁéﬂi')b‘ﬂﬁ@?@‘@@éﬂe%ﬂﬂ@@@‘éﬁénéel ng

pigr ed int Ohé%detb 6080QMThis hbR Sol@fi @PRAS A dRith 2 W6lBtion of tin (IT) chloride
PCT7 Gaos/ 0oSByeris (.08, PE el in rones 1E) (0D b rsulisnt SvsPR a8 DeAed sl o
i nto di chl 06@nier hanEpobcysling, theaeaction mixtagness poursdintewaten(id0alpqmt at i on in

vacu 45 ek 06 8/ APKPATRANRE Rl iy residpd PLARHRIe 4 i) -

For ease of ng ‘t was co
nonohydr oc hifg® dieblormaemane andrdried| oxprRnZIS sinm sulfaeCiPugficaton by ¢iromatographp 4
d, J = 7 Hzihrouphlida3dl, eisﬁungzwﬁﬂ(&s%cwc amithon ; 45% methand1Q964H, n), 3.50

Dy e h{o%"f?itﬁ?ﬂ&imeﬁff%@ FiR g as §Gace yollow qif e 885° (1

t hyl - 7-ni tro- 3, 4- di hydr oi soqui nol i ne A solution of ()
h

8
%5 3 i nang, Lttﬁeg 50263 (B0, 1 L7 dayale) (bR, 63007 P0H, uwa 15

' I
; 3(9, ™) 2 £ AT LT B 60 0 S LD 95 1 6 B FB o e

was al | owed(1m, sbéaqmbclw (M+HY, 148dr2H)it e over 2 h and then heated at 60C

for 4 h. The reaction mxture was pour ed into ice-water (100m ) and
basified (pH 9) with KOH pellets. Extraction into di chl or onet hane
(3x50m ), dPgseriptiapeld anhydr ous sodi um sul fate and evaporation in

20

7-Amino-2-methyl-3,4-dihydroisoquinoclinium iodide

7-aminc-3,4-dihydreisoquinoline (0.40g, 2.74mmol) in acetone (125ml) was treated with
iodomethane (0.50ml, 8.03mmol) and left stirring at room temperature for 18 h. The

25 resultant yellow precipitate was collected by filtration and dried in vacuo at ambient
temperature (0.73g, 92%).

" (APD = 161 (M)’
30 Description 11
() 7-Aminoc-1,2-dimethyl-tetrahydroisoquinoline

(%) 7-Amino-2-methyl-3,4-dichloroisoquinolinivm iodide (0.50g, 1.7mmol) was

35 suspended in anhydrous tetrahydrofuran (S0mi) and cooled to -78°C. The cooled
solution was treated with methyl magnesium chloride (2.14mi of a 3M solution in THF,
6.96mmol), added as a single portion. The reaction was allowed to reach room
temperature over 18 h before being poured into water (50ml). The organic solvent was
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20 vacuo the crude product. Purification by chromato
t hrough si |"|¥¢3§L’g§q7 eluting with (0.5%0.88 NH err]: %'Gagv[‘é‘PP]m
95% CHerr]Cl[err]) afforded the title conpound as adark brown oil
(1.92g, 579%. [err]H NVR (250MHz, CDCl[err]) [err]: 2.48 (3H, s),
2.82 (2H, t, J =8 Hz), 3.75 (2H, dt, J =8, 1 25 Hz), 7.38 (1H, d, J =
8 Hz), 8. 24cmoved iddacdo andsthe Rrgdnic predigs exttadteddntaldichiprasrdthane. Dryingavet
(API): 191 hﬁxrsrulf and evapdisidn iHth% fhrhishedBhe (14 und as a pale
gl o s Gibpound asap

7- Am no- 1- r0| soqul nol . .
1- Met hyl - -YﬁﬂPWcQﬂS(O@EdP?\ %hﬁnﬂ%g(hz.p@fgqucmasmepewéi ssol ved in
et hanol mondhyBfdchlorided heat ed to 60[err]C, before treatnment with a

sol utiorg of tin (Il) chloride di hydrate (9.5g, 42.1mmol) in conc. HC
(30nt). “The resultant mxture was heated at 35 60[err]C for 1 h. After
cool i ng, t HE NMR(2S0MHR, QDY 51\/&§7;16Hréd # ftHz)v@46 (320054 - 4183 (3H, m), '
s L 0 s bRtk i Reke B (T e A 1, B ahPLENE T s (5] due

was extracted ’hane ‘an over magnesi um s

Puri fi cati ¢hJi5y8 ERbofdAERF Aph(M+ H)

-19- WD 98/ 41507

PCT/ GB98/ 0 through silica gel, eluting wwth (0.5% 0. 88
NH[err]gl‘ Oé%jcaqfigrr OH: 95%CH[err]CI[err]) yi el ded t he title
conpound as a dark brown oil (0.93g, 55%. [err]H NVR (250MHz,
D ferr]) fultaut ik ey doplhitbint . I > 7 W), 362 (2H T o7
Hz), 5 3.60 (2H" brs 6. 71 ( 1H 8 =8, 2 H), 6.83 (1H, d, J =2
Hz), 6.98 (1H, d J=8 Hz) Descrlpt|on 14 ()

7- Ami no- 1, ZAdbmabhyst‘ (5, “Umdibhy-ddadiipdtois aqlindlingnRisog) tR7rfiol) in cond. sulfuric

7- A 0 t

[ norsl: TR Gk ORISR G pota BT a3 O

t enper at ur el3. bmmpd in cont sukfuiqacic (k0mI) at -5°Gr Fhe pxmateewmaélmkiltemasu rénm
filtration apge@tir@dvésd xaﬁmeaﬁae@é@hﬁsmtmtfsmﬁr ghy! E-@acaz{mﬁmmre wad pdukéd

conpound_ v 2oL abe i 6inf ing bas GRS Skl &0k fene BiratBon o L")
dlchloromethane (3x50m1l), drymg over anhydrous sodium sulfate and evaporation in
20  vacuo yielded the crude product. Purification by chromatography through silica gel,
eluting with (0.5% 0.88 NI,: 4.5% CH,0H: 95% CH,CL,) afforded the title compound as
a dark brown oil (1.92g, 57%).

j—

'H NMR (250MHz, CDCY) &: 2.48 (38, 5), 2.82 (24, t, ] = 8 Hz), 3.75 (2H, dt, J =8, 1
25 Hz),7.38 (1H, d,J =8 Hz), 8.24 (1H, dd, T = 8, 2 Hz), 8.33 (1H, d, ] = 2 Hz).
= (APD: 191 (M+H)’

Description 13
30 (&) 7-Aminc-1-methyl-3,4-dihydroisoquinoline

() 1-Methyl-7-nitro-3,4-dihydroiscquinoline (2.0g, 10.5mmol) was dissolved in ethanol
(150ml) and heated to 60°C, before treatment with a solution of tin (IT) chloride
dihydrate (9.5g, 42.1mmol) in conc. HC1 (30ml). The resultant mixture was heated at

35 60°Cfor1 h. Aftercooling, the reaction mixture was poured into water (200ml) and
basified (pH 9) with KOH pellets, liberating an oily residue. This residue was extracted
into dichloromethane and dried over magnesium sulfate. Purification by chromatography
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20 7AmnV9 trlrrethyl 1,2, 3, 4-tetrahydroi soqui nol i ne

7- Ami no- 1, 2¥8i H@H‘?yl 3, 4-di hydr0| soqui nol i ni um i odi de (1. 44gPCHCEAHYI§ was
suspended in THF (200m ), cooled to -78[err]C and treated wi th nethyl :
magnesi um chl ori de (10m of a 3Msolution in THF) added as a single
portion. The reaction was allowed to 25 reach roomtenperature over 18 h
and pour ed thnotugh siticegel( €08ng ith ThE%0.8&NIH;: 4£5%EHIOH: 95% CHEL) pietdeddhs n
vacuo and | ted i nto dichloronethane

(3x50m ). E@gé‘%@ P#%%%%?ﬂ%&g%%w%?%%? gr aphy through silica gel
eluting with (0.5%0.88 NH err]: 4.5%CHerr]OH 95%CH err]d [err])

yi el ded t héHtNMRe(zsmmycmcn,s 56288 1(3MY¥)02.59 (2H, t, J £7.192)93.68QH, £ 9% ‘PHE

VR ( 250vi5 S F@ﬁ“?f YTy L7l AL 15 8t o tflﬂz)ter\rllﬁ

6 Hz), 2.96 (2H, : 6Hz) 6.51 (1H, dd, J 8, 2 Hz), 6.57 (1H;
d, 3°= 2He)pesbriffiof 141 Y0 s e

- 20 - 98/ 41507

PCT/ GB98/ 00781 Preparation 1 Met hyl

3- Chl or o- 4-(itpP-Anfiinock Jdlimve 18d-8,4-8ihy dMit dtdinsliniindbaidé- hydr oxybenzoate (59,
26. 8 b) in DMF (45m) was treated with pot assi um car bonate (7.41g,
53.6 2-i odopropane (3.85m, 40.2nmmol) and then stirred at

25[ err] C f k) 1-8hnmvdrmedqyl-(&n4b¢1hyadmgsbqlan@imt(ﬁ S§gvEomimelX mtabﬁon@fhidmmand
(6.19). dometh&RA1 %lofbngmgyﬁ was sft.m'@z} g}é&mﬁrﬁ éi"%Rn'e gdi‘ﬁ@’hy

Met hyl 3- ch?oro- 4-1 s0- nzoat e was hy rol ed u5| ng
1M Na OFERIEAK Vas ?&Eﬂé’g{éﬁ deQt"f ¥equoGh AR IHISFIPE TR )i'lheet hyl
acetate ga\mletdmmpbﬁndwas1se1am:rmaumhx(gép3grher (1.44g, 84%).r | H NMR (DVSO) [err]:
1.33((‘1§|, d, 4.79 (1H, m, 7.24 (1H, d), 7.87 (2H m.

"/, (API): 175 M)"
Description 15
20  7-Amino-1,1,2-trimethyl-1,2,3,4-tetrahydroisoquinoline

7-Amino-1,2-dimethyl-3,4-dihydroisoquinolinium iodide (1.44g, 4.8mmol) was
suspended in THF (200ml), cooled to -78°C and treated with methyl magnesium chloride
(10ml of a 3M solution in THF) added as a single portion. The reaction was allowed to
25 reachroom temperaturé over 18 h and poured into water (200ml). The organic solvent
was removed in vacuo and the resultant oily residue extracted into dichloromethane
(3x50ml). Evaporation in vacuo and chromatography through silica gel eluting with
(0.5% 0.88 NH,: 4.5% CH,0H: 95% CH,CL) yielded the title compound as a yellow oil
(0.07g, 8%). For ease of handling the product was converted into a monohydrochloride.
30
"H NMR (250MHz, CDCL) &: 1.45 (6H, s), 2.48 (3H, s), 2.80 (2H, t, J = 6 Hz), 2.96 (2H,
t,J =6 Hz), 6.51 (1H, dd, J = 8, 2 Hz), 6.57 (1H, d, ] = 2 Hz), 6.86 (1H, d, J = 8 Hz).
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Pr epar ati onyg 98Q1507 3- Brono- 4- et hoxybenzoi c acid TP@TFdB@h/@MSl
conpound was prepared from 4-ethyl benzoic acid'in a manner simlar to that

of Procedure 1. 25 [err]H NVMR (DVSO [err]: 1.45 (3H, t, J =7
Hz), 4.26 (2H g, J =7 Hz), 7.26 (1H, d, J =9 Hz), 7.98 (1H, dd, J =
2, 9Hz), 8. FlH' dl J = 2 Hz) Preparation 4 30

3- Br ono- 4- c acid The title conpound was prepared from
4-ethyl benzoic acid in a manner similar to that of Procedure 1. 35

Eilr-l,r]g, NT:%&‘{:E&‘L“#‘E@?@%%@@% 7 Hz), 2.78 (2H, q, J= 7Hz), 7.50

2, 8 Hz), 8.07 (1H, d, J = 8 Hz).
- 21 - WD 98/ 41507
PCT/ GB9g 00Nyl 3-cmom-4aiﬁﬁ@£ mate5 5g, 26.8mindty M TWMES@SRIP M4k Redaeed GitAci d

5 The title Copnpou pr.ep rom 4-.i so- acdu
manner si mmsmug? %‘m?'ﬁa‘g ‘{}55351%81&91} ?%@B&%@égfﬁﬂdﬁiﬁ d[S ﬁ] H
NVR ( DMBO) itm'ad]at 25°0 Tor(¥8H, WorkJup-with ethy] ac8tate3gave thentitloocempaunde®) 12).7. 48
(1H, d, J =7 Hz), 7.96 (1H, dd, J =2, 8 Hz)), 8.00 (1H d, J =2
Hz). 10 Preparation 6 4- Met hoxy 3-trifluoronethyl benzoic acid
15 ThePreparatifbépound was prepared from 3- br ono- 4- met hoxybenzoi ¢ aci d
and potgpsium trifluoroacetate in a manner simlar to that of

Pr ocedures d 4, . er NVR (DVBO) [err]: 3.78 (3H, s), 7.18 (1H,
d, J=9 Hz),g'fv.qger"('fﬁa'll{°l’g§2"qgﬁca§doo 20 (1H, dd, J = 2, 9 Hz), 12.70 -
13.10 (1H, br, exchangeabl e)

Methyl 3-chloro-4-iso-propoxybenzoate (5.5g, 24.1mmol) was hydrolysed using 1M
NaOH (36ml) in methanol (80ml). Extraction and work-up with ethyl acetate gave the
15 title compound (4.3g).

'H NMR (DMSO0) &: 1.33 (6H, d), 4.79 (1H, m), 7.24 (1H, d), 7.87 (24, m).
Preparation 3
3-Bromo-4-ethoxybenzoic acid

The title compound was prepared from 4-ethylbenzoic acid in a manner similar to that of
Procedure 1.

25
'H NMR (DMSQ) &: 1.45 (34, t, ] =7 Hz), 4.26 (24,4, =7 Hz), 7.26 (1H,d, I =9
Hz), 7.98 (1H, dd, J =2, 9 Hz),8.12 (1H,d, J =2 Hz)

Preparation 4
30
3-Bromo-4-ethylbenzoic acid

The title compound was prepared from 4-ethylbenzoic acid in a manner similar to that of
Precedure 1.

35
'H NMR (DMSO) 8: 1.20 (3H, t, ] = 7 Hz), 2.78 (2H, q, ] = 7Hz), 7.50 (1H, d, = § Hz),
7.90 (14, dd, T =2, 8 H2), 8.07 (1H, d, F = 8 Hz).

-21-



Preparat i OQ’J%?MISM 4- Met hoxy- 3-tri fl uoronet hyl benzoyl chl O.F,' efGI%ﬁ/omm. .The

title conpoun

was prepared from 4-nmet hoxy-3-trifluoronethy nzolrc acid

W th oxal yl chloride and DMF in chloroformat roomtenperature
foll owed by evaporation in vacuo. 30 Procedure 1
5- Br ono- 2, 4- di net hoxybenzoi ¢ acid To a sol ution of

2, 4- di met hBxepsxAten 8 acid (4.0g, 0.022nol) in chloroform (60mM) was 35
added bromne (1. 13m, 0.022nol) in chloroform (20m ) dropw se. After

stirring oyetnight, t rqom,tenperature the precipitate was filtered
of f and dr Xrl"'e(é‘?ﬁ %W&r&p?'ﬁ’@‘?‘ﬁff“gdcorrpound as a white solid (2.87g).
- 22 - WO 98/ 41507

PCT/ GB98/ 0§78 . e -

5 oo 4- 106 e sompon B BEUEEL Som - orppopyibgnaci acid vsing g magger imilar o

2- met hoxy- hat descy Prpesdugsd aadide (7. 0g, 36.0 mmol) in chloroform
(100 mM) was added bromine (1.86 m) in chloroform (20 m) dropw se. The

reaction i om t r re.,overni.ght ... Ev tion.n
Vaouo. af f of BAMECARSO] 871,81 4r0 Y ST RE, 3d Gy Wdibbesy, 7 RFE R 27,00y
10 Pr ¢tz dli$& (13, dd, T = 2, BEHA)) 18- BHodpr 4 2iHx)- pr opyl - 2- et hoxy benzoat e
15 5-Byono-4-iso- propyl - 2- met hoxybenzoic acid (9.268g 34.0 mmwol ) was

di ssolved in ethanol (250 m) and conc. Herr]SOerr] (2 n) added.
The m xture was refluxed for 5h and concentrated in vacuo. Residual
mat eri al WPgepaiatibnép i nto ethyl acetate and water, and the organic

| ayer, dried (MySQ err]). Concentration in vacuo afforded an oil, which was
purified by Bi otage Col umm Chronat ography on silica gel using 10%ether in
hexane to ZAeViethyixys-triflunromeshBhgnzoic acid

15
The title compound was prepared from 3-bromo-4-methoxybenzoic acid and potassium
trifluoroacetate in a manner similar 1o that of Procedures 3 and 4.

'H NMR (DMSO) &: 3.78 (3H, ), 7.18 (1H, d, I = 9 Hz), 7.90 (1H, d, I = 2 Hz), 8.00
20 (1H,dd,J=2,9Hz), 12.70 - 13,10 (1H, br,exchangeable)

Preparation 7

4-Methoxy-3-trifluoromethylbenzoyl chloride

25 )
The title compound was prepared from 4-methoxy-3-triflucromethylbenzoic acid with
oxalyl chloride and DMF in chloroform at room temperature followed by evaporation in
yacuo.

30 Procedurel
5-Bromo-2,4-dimethoxybenzeic acid
To a solution of 2,4-dimethoxybenzoic acid (4.0g, 0.022mol) in chloroform (60ml) was

35 added bromine (1.13ml, 0.022mol) in chloroform (20m)) dropwise. After stirring overnight
at room temperature the precipitate was filtered off and dried to afford the title compound

as a white solid (2.87g).

-22.
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Procedure 4w093/41507 2, 4-Di met hoxy-5-trifluoronet hyl benzoi ¢ acp¢/€Bosnors1
2, 4-Di met hoxy-5 brom)benzm c acid nethyl ester (1.5g; 5.4 mmol) in

(25rr1) and toluene (8m) under argon was treated with potassium
trifluoroacetate (1.53g; 10.1 nmol) and copper (I) iodide (2.1g, 10.9
mmol ). The mxture was heated to 170[err]C with renoval of wat er

(Dean/ St ar k)“m‘?'l?en at 155C overnight The m xture was all owed to cool,
30 poured into ether and water and filtered through Kiesel guhr. The

organi c | ay ]) and concentrated in vacuo to
give a bro ?5??’82{' 5%1025?‘%%75% gel 60 with 1:1

ether/petrol gave a white solid (1.03g) which was hydrolysed in 1:1
met hanol isc: ?&Wﬁﬁoxb@@iﬂe%ﬁ}#?& 65%%6&& ARI(F.08P3 6 Mfind1i i dtildrbform

conpound as
ml) in chloroform (20 ml) dropwise. The reaction was

- 23- - (100 ml) wasggdeg promine (1.8
PCT/ GB98/ 00 7dtikred at room teRipecatis lovernight. Evapord¥idnliy bacuo afforded an oil (9.27g).

2- met hoxy- 5- cyano- 4-i so- propyl benzoate 5 Copper (1) cyani de (550ny,
6mml ) was added to a solution of nethyl 2-nethoxy-5-

br onT 0- 4- i sOYpt@EATE20RE";(M8Dry) i n N-net hyl - 2-pyrolidinone (30m). The
m xture 1o was stirred under argon and boiled under reflux for 4h. The

m xture was cool ed, poured into excess ice/water and ethyl acetate and
filtered. Th@"lﬁ?‘é‘éﬁ?' phase was separ at ed, washed with water, brine
and dri ed(Ngsq err]). Evaporation gave a crude brown solid 10 which was

fied b b | el uti ith ethyl
Dot at o n- e RHITS-BiboR s PBeghish a5y Bitdopfl? e 5 x white solid (523
ny) . [err]H NVR (250MHz, CDCl[err]) [err]: 1.33 (6H d, J=7Hz), 3.38

g )1 H, nf gpl(SAg) I‘ﬂﬁﬁmo&-ﬁ@ f 1-25ﬁethoxybenz%wga%u{ @hess B4, Oﬁmgél) (w5, m@bhveé;moe' (1H,

2- Met hoxy- 5- 72‘50 '316 é%ﬁ?él ﬁ’g}:‘f‘g&d oghe gr?%gﬁ%é%;erfé uxpd fp5 Shand 5 qded

to a sol uti oconoénttate mhgd Residial Ra@riéh9fnglen up inet dizyl@ketate and water, and
the organic layer, dried (MgS04). Concentration in vacuo afforded an oil, which was
purified by Biotage Column Chromatography on silica gel using 10% ether in hexane to
20 give an oil (5.5g).

Procedurz 4

2,4-Dimethoxy-3-trifluoromethylbenzoic acid
25 '
2,4-Dimethoxy-5-bromobenzoic acid methyl ester (1.5g; 5.4 mmol) in DMF (25m]l) 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,
30 poured into ether and water and filtered through Xieselguhr. The organic layer was dried
(Na,S0,) and concentrated in vacuo to give a brown solid. Chromatography on Kieselgel
60 with 1:1 ether/petrol gave a white solid (1.03g) which was hydrolysed in 1:1
methanolic: aqueous NaOH (50mi) at 50°C. Work-up gave the title compound as a white
solid (ig).

=23 .



(10m ). Th |.on was stirred overnight at roomterrperature The .
\/vg%g&ké%bP " diluted with water, concentrated i nPCIERSARTH!

sol ution

washed with ethyl acetate. The agueous phase was then acidified with
2N HCO and extracted with ethyl acetate. The extract was washed with
brine, dried (MySO err]) and evaporated to dryness giving the product as a
25 whPracedoea §4 (418nD) . [err]H NVMR (250MHz, CDCl[err]) [err]: 1.35
(6H, d, J= 7Hz) 3.43 (1H, sep, J=7Hz), 4.14 (3H,s), 7.00 (1H, s), 8.41
(1H, s) m z (API[err ): 220 (MHerr], 1009% . Procedure 6a 30

Et hyl 2Mathyhameth Wsowambma e Et hy|

2- et hoxy-4-i so- propyl 5- brom)benzoate (1.2g, 3.8mmol) was treated with

N. - 2- li di
Cabnty Gopeps b byl (b5e’ 6mPl el afafb R sbigptn Of RELYY erdiY-Bund ae an
oi | (40bromro-4-iso-propylbenzoate (861mg) in N-methyl-2-pyrolidinone (30ml). The mixture24- '
WO 98/ 4
pCT/ ngé'?%%%ed et AR b T B e B
J=7Hz) , into exrepssice/water Jnd d. sep,
J= 7HZ) wastha witHwatér, bﬁn@kﬁddn (ﬂfs ]" E oshﬁ@iﬂéive z@cx@ﬂe brl)Hm Si)lxd 7.86

3] RS o s e o SRS

1 41mm[1)4)zvaf§wcnremtwed0btamnéahamite6(51rd()5231mg).0ver a 24 h period 10 1N
NaOH (2.1m, 2.1mml) was added. The sol ution was concentrated under
vacuum diluted with and washed with ethyl acetate. The agueous

phase Wa“sI WM?$Q¥HZV\FP§13)\%BI 3§|(°Hi€§ Jzidz)e 2384 dHesePi TR 39P BHdVate. The

ext ract 383MasN 691\l HNs)PE-0B €1H &) B (AFD): 234 (\NEHeB0%). and evaporated to
gi vgfthe title acid (306 ng). 15 [err]H NWR (250MHz CDCl[err])

[er 1.39 (3H, d, J=7Hz), 1.66 (3H, t, J=7Hz), 3.47 (1H, sep,
1=7Hz) , Proceduredh g, J=7Hz), 7.03 (1H, s), 8.47 (1H, s); m z
(API [err]): 234 (MH err], 100%. Procedure 7 20

O IS E LSS 54 © 2

20 2N NaOH (1-:25ml) was added to a solution of the methyl ester PSa (490mg) in methanol
(i0ml). 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 HCl and extracted with ethyl acetate. The extract was
washed with brine, dried (MgSOy4) and evaporated to dryness giving the product as a

25  white solid (418mg). “

'H NMR (250MHz, CDCl) &: 1-35 (6H, d, J=7Hz), 3-43 (1H, sep, J=THz), 4-14 (3K.9),
7-00 (1H, s), 8-41 (1H, s); ™/z (API*): 220 (MHT, 100%).

Procedure 6a
30
Ethyl 2-ethoxy-4-iso-propyl-S-cyanobenzoate

Ethyl 2-ethoxy-4-iso-propyl-S-bromobenzoate (1-:2g, 3-8mmol) was treated with copper
(D) cyanide (682mg, 7-6 m.mol) in N-methyl-2-pyrrolidinone (40ml) as described in
Procedure 5 to give the title compound as an oil (400mg).

W
W
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4- Et hoxy- 2- met hoxy- 5- chl orosul fonyl benzoic acid in a 49%yield. was
prepared i WQ98@#1507  yjel d using the procedure of MW HarrBFJGRIS/E7T8L 5
Med. Chem, 1989, 32 874. This was 25 used according to the nmethod of R W

Brown, J. Og. Chem, 1991, 56, 4974 to the title corrpound in 19%

yi el d. ]HNIVR(DMS)g : 1.30 (3H, t), %H

(3H, s), 4. iﬂ%m (250MHBz,GBDCl3), §)12 (6H, d J=§ 1@91(315)%]8 z), 1. éedure
8 4-1-9%12h, rpwkﬁ? séptﬂ%ﬁ)%w y|4b1%1(2291 a ﬂz) 3%9 (ks

ot oor SR AR Mt oo °Ce. e o Chom 1085, 21, 265

to afford the |nterrred| ate 5-

chl or osul_f o 4.1 S opyl - 2- met hoxybenzoi ¢ acid which was converted into
t he tlt|é %CE‘B @hd usi ng the nethod of Procedure 7. _
- 25 - : V\D98/41507

PCT/ GB98/ 007 ©1.30 (6H, d), 3.21 (3H,
s), 3.80 (1?“':%“?4&“54@5}%%%@’9 el 8. 19((1H, )s). 5(
Exanple 1 (a)

2- (- But oxyomeo&wlvsm@émgei Mgl s mweaqﬂyﬁympm? 8hd Bvé-344 1 Beriod
chl or o- 4- et ho nzai? To a_.solution o

o A N GG b i i acde oo RSO VRS FRAFRITHE JRSSTORFHRT.
(0.251g, 0. Stirowd with wehiteraindrvwaskédrank etBhhgetedThe aqicous phaseavasQciified withs

i e o TSRS T T

with nore di%hmmnmdwwmﬁwc@cﬂd%ﬁmg) washed wi th sodi um
bi carbonat e sol ution. The or gani C Iayer was dried over sodi um suI fate 15
and concentrated in vacuo to afford a_bei id. Thi

recrystadlis éﬁNM%r@%QMW CDCl3) 5&&-@9&33 *&?}‘;75@’%@6 f%l»éf 5-&@)&3%%@@ i d.
(0. 1249) I=THAH .46 (IH ﬁig_mz),? .03 (1H, s), 8.47 (14, s);

N-(1- Met hyl -4} 4s.t qui nol i n-5-yl)-5-chl or o- 4- et hoxy- 2-
thoxybenzan‘f’h‘é&It? ﬁf‘ at 0%@

e 20 To a solution of the above boc
prot ected conpound (0.124g, 0.47mml) in di chl oronet hane (5n) at
O[err] C was Wﬁ.&-}fl uoroacetic acid (0.37m ) dropw se. The

solution was stirred at roomtenperature for 3 h and then the sol vent was
removed 3bh

4-Ethoxy-2-methoxy-S-methylsulfonylbenzoic acid

4-Ethoxy-2-methoxy-5-chloresulfonyl benzcic acid in a 49% yield. was prepared in 49%
yield using the procedure of M.W. Harrold et al., 7. Med. Chem., 1989, 32 874. This was

25  used according to the method of R.W. Brown, J. Org. Chem., 1991, 56, 4974, to the title
compound in 19% yield.

'H NMR (DMSO) §: 1.30 (3H, 1), 3.10 (3H, s), 3.83 (3H, 5), 4.24 (2H, q), 6.73 (1H, s),
8.07 (1H, 5).

30
Procedure 8

4-iso-Propyl-2-methoxy-5-methylsulfonylbenzoic acid

35  This was prepared in a similar manner to the procedure of C. Hansch, B, Schmidhalter, F.
Reiter, W. Saltonstall . J. Org. Chem., 1956, 21, 265 to afford the intermediate 5-
chlorosulfonyl-4-isopropyl-2-methoxybenzoic acid which was converted into the title
compound using the method of Procedure 7.
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vacuo to af ige solid (0.192g). 25 [err]H NVMR (DMBO-d[err]) .
[err]:1.42 %@93/?159-}3 =6Hz), 1.60 (3H, d, J=6Hz), 2.94 (2H, PC?’%JS"’WJl _.
(2H, 1), 4.08 (3H, s), 4.28 (2H, n), 6.95 (1H, s), 7.19 (1H d, J=6Hz),
7.32 (1H, t, J=6Hz), 7.28 (1H, d, J=6Hz), 7.48 (1H, s), 9.00 (1H, m,
9.30 (1H, m, 9.73 (1H, s); mz (Cl): 375 (MH{err]) 30 Exanpl e 2

()
poszani de. " hy it NAAF VIO A30EHC0 32, GO, M Sntlar b LB of A TR B

simlar fash|%>&9(1i‘1,l§i-arrpl e 1 from5-amno- 1, 2- di net hyl -

1, 2,3, 4-tetrahydroi soqui noline and 2, 4- dlnethoxy 5- br onobenzoi ¢ acid. The
- 26- 8/4%507
PCT/ GB98/ G078 ple crude product was recrystal | i sed from net hanol and
ethyl acetate to afford a white solid (101ny [err]H NWR

DVBO-d 2H,
S 4005 @ fﬂ%@?&%@ F&%ﬁ-%ﬁ *&%ﬁfﬁﬁt’g@m‘;ﬁﬁ%

d, J=6Hz), 7. Qﬂo ordethoxy-2-methpxghenzamidgg (1H d. J=6Hz), 8.09 (1H, s),
9.75 (1H, s) 10 91 (1H, br. s) rﬂz(CI) 419 (MHerr]) Exanpl e
3 10

N-(1, 2-Di ’rﬂet h?? 2 golytion of - AMingry (r A SHGRPABYL-1-Retyly L A3 AP T da-SPRURGHnS.
net hoxybenzan{051 g,l*@zﬁnmol)l in ldmditmomethane (8mieantdi ttitthylemined(7dmbesasaddedised i n

a simlar fas it
di met hyl - §h4 .a: rg’r{?agj?%, oy t%rg}'?ﬂgéﬁdégo%gg 1!3mmol) and the mixture stirred at

5- chl or o- 4 etfﬂ?ﬂl DIpERRRE %9 After dilyting with mope, dichlogpraethang, themixage was
recrystalli Sed'aiﬂedmlﬂﬁbbﬁﬂobxcﬁbdnﬁ Solbitione Thab@afio lae iwaﬂdr&dWeﬁsodmm sulfdt®wn

lid (31 42
156" (i oh sndkgqprentcatdiihivBidd O aHORDEBER S THE Bk i reca;s‘ﬁ*?svséme%ﬁ%
3.32-3. 62 (3mcemaﬂdmo(maff@pu¢u@9sommp 13$g) 4.65 (1H, m,
(1H, s), 7.12 (1H, m), 7.35 (1H, t, J=6Hz), 7.90 (2H, m, 9 25 (1H, rr)

éiéiél ((ag H\,Ner ey epé‘i’)giqlg%ﬁlﬂe%ﬁ 38%@%@{"%{?0‘{'%“@%% é'l)EﬁJgﬁP |4;;(%R\E'IJVI‘V&%‘ZS
Exanpl e 4 methoxybenzamide, trifluoroacetate
20
To a solution of the above boc protected compound (0.124g, 0.47mmol) in
dichloromethane (5m!) at 0°C was added trifluoroacetic acid (0.37ml) dropwise. The
solution was stirred at room temperature for 3 h and then the solvent was removed in
vacuo to afford a beige solid (0.192g).
25 "
1H NMR (DMS0-d5) &: 1.42 (3H, t, J=6Hz), 1.60 (3H, d, J=6Hz), 2.94 (2H, m), 3.48
(2H, m), 4.08 (3H, s), 4.28 (2H, m), 6.95 (1H, s), 7.19 (1H, d, J=6Hz), 7.32 (1H, t,
J=6Hz), 7.28 (1H, d, J=6Hz), 7.48 (1H, s), 9.00 (1H, m), 9.30 (1H, m), 9.73 (1H, s);
my, (CD: 375 (MHT™)
30
Example 2

(£) N-(1,2-Dimethyi-1,2,3,4-tetrahydroisoquinoiin-3-yl)-5-bromo-2,4-dimethoxy-
benzamide, hydrochloride,

35
The title compound was prepared in a similar fashion to Example 1 from 5-amino-1,2-
dimethyl-1,2,3,4-tetrahydroisoquinoline and 2,4-dimethoxy-5-bromobenzoic acid. The
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WO 98/41507 PCT/GB98/00781
N-(1,2-Dinethyl-1,2, 3, 4-tetrahydroi soqui nol i n-5-yl)-5-chl oro-4-1so-propoxy-

2- met hoxybenzam de, hydrochl oride 30 [err]H NVR (DVBSO-d[err])
[err]: 1.32 (6H, d), 1.6 (3H, m, 2.66 (3H, m, 3.02 (2H, m, 3 58

(2H, m), 4.04 (3H, s), 4.60 (1H m, 4.97 (1H m, 7.17 - 7.90 ng

9. 75 (1H, nicrude produch wagprpcrysiallised from meghanq] @m) ethybaretaig-oatiord a w. &38011

- 27 - §101\M§)98/ 41507
PCT/ GB98/ 0078 Exanpl e - 5 ()

N (1, 2- D|rrethyl 1, 2, 3, 4-tetrahydroi soqui nolin-5-yl)-4-ter-butyl -2-mnmet hoxy-

benzami de, HEHNMRI(DMSOdE) 5: 1.67 @H; b, NOR(IMNGE),H.60 (35, X618 (2H, s)1 432 ( 9H,
3% 2152??9*1@3,443?%9%%6% Pk srdn, % s L arbeiiT S ag 0> (BT
br's), 11.08=CHe), 788 QF, dd=h 8)09@61ZSI A5t 3, 10. 93(11}1 Ban@):419

() N(1,2-Diggrihy!l -1, 2, 3, 4-tetrahydroi soqui nolin-5-yl)-5-trifluoronethyl-2-
met hoxy- 4- et hyl benzani de, hydrochl ori de 15 [err]H NVR (DVBSO-d[err])

[err]: 1.60 (4H, m, 2.80 (4H, m, 3.00 (2H, m, 3.50 (3H m,

4.06 (3H, S)Exa#@s3(1H, nm), 7.20 (3H mM, 7.73 (1H m, 8.08 (1H m, 9.81
(1H, m, 11.27 (1H, m; niz(CI) 393 (MHerr]). Exanple 7 20
N-(2,4,4-Trinmet hyl -4H i soqui nolin-7 ) -4-net hoxy-3-trifluoromethyl benzam d
e, hy dEbY l&Paeemyl-lﬂﬁ,#ﬁ@rﬂmd:eiswun M%H}G@MO(‘EM 24 Ommol )

i n di chl or onRéthersb &;Qmae,wg@m@ﬁmn@’equent lally treated with

4- met hoxy-3-trifluoronet hyl benzoyl chloride (283ng, 1.0muol) and
triethylamne (0.4m, 2.9mvl). The m xture was stirred at 25[err]C for 18h
and The title compound was prepared in a similar fashion to Example 1 from S-amino-1,2-

15  dimethyl-1,2,3,4-tetrahydroisoquinoline and 5-chloro-4-ethoxy-2-methoxybenzoic acid.
The crude product was recrystailised from methanol and ethyl acetate to afford a pale
brown solid (319mg).

IH NMR (DMSO-d6) &: 1.42 (3H, 1, J=6Hz), 1.56 (1H, d, J=6Hz), 1.70 (2H, d, I=6Hz)

20 2.80 (2H, m), 3.03 (2H, m), 3.32-3.62 (3H, m), 4.09 (3H, 5), 4.29 (2H, m), 4.65 (1H, m),
6.96 (1H, s), 7.12 (1H, m), 7.35 (1H, t, J=6Hz), 7.90 (2H, m), 9.25 (1H, m), 11.42 (1H,
br.s); 1/, (CI): 389 (MH™)

The foliowing Examples were prepared using methods similar to those outline above.
Example 4

(%) N-(1,2-Dimethyl-1,2,3,4-tetrahydroisoquinelin-5-yl)-5-chloro-4-iso-propoxy-2-
methoxybenzamide, hydrochloride

1H NMR (DMSC-db) &: 1.32 (6H, d), 1.6 (3H, m), 2.66 (3H, m), 3.02 (2H, m), 3.58

(2H, m), 4.04 (34, s), 4.60 (1H, m), 4.97 (1H, m), 7.17 - 7.90 (§H, m), 9.75 (1H, m),
11.30 (1H, br s); @/, (CI): 403 (MH™).
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evapor at ed The resultant residue was purified by chromato

on silica qusy‘&g&o eluting with dichl oronet hane: ammoni a: et g7(86 5%
conc. ammoni a: 4.5% met hanol : 95% di chl or onet hane). The ti tI e .
conmpound was obtained as an off-white foam 30 (337ng, 86% which was
converted into the hydrochl oride. [err]H NVMR (250 NHz, d[err] DMSO)
[err]: 1. 26 %P@ 1.37 (3H, s), 2.43 (5H, overl apping DVvsO, 3.91
(3H, s) m, 7.36 (1H, d, J :9Hz), 7.42 (1H, d, =9 Hz), 7.58

(2H n). 8 18 (1H, s), 8.23 (1H, d, J = 9 Hz), 9.80 (1H brs): mz
( A;’IS[ err]): GON-(IRDihrtk _}]!-1,2,3,4-tetrahydroisoqmnohn-5-yl)-4-ten-butyl-2-methoxy-
PCT/ GB98/ 0078‘1“:“““%"’[ilyé € g

N (2,4, 45|'r|rrethyl 4H i soqui noI|n 7-yl)-3-cyano- 4- iso propyl benzam de 5

Prepared I'n BSiR g@mﬁﬁ to 7
3-cyano- 4- |sc§)H8ro y be 0 IschI Of?ggﬁ'ies),lﬁﬂﬁjl-f‘%) 82 (SH m)'7309/3 (H, Iné)

8, 61 1 SAIE, ) 742 BB o) 4 (1 bian), 285 (6 1).9.85

[err]H NI\/R(

Hz) , 240(2HH3i's)211498(1Hbr503W €D): 387 MHHBH, m), 3.55 (2H, s), 7.37 (3H,
s), 7.53 (1H, d, Hz) , 67(1H brs), 10 8.02 (1H, d, J = 2 Hz),
8.09 (1H, d, J —2 Hz), n z (API[err]) 362 (MtH)[err] Exanple 9

N- (2,4, 4107y | Example 61H- i soqui nal i n-7-yl) - 3- br ono- 4- et hyl benzani de 15
Prepared in a simlar nmanner to Exanple 7, using 3-brono-4-ethyl benzoyl
chl ori de, solated in 89% H NVR 0 MHz,
D0 [er 1) | EON-02 Tometp LA eer b ppiscauinglin P S toroRe il - ) 2. 42
20  (3H s) methd&F-4-Bidthy] bedzamnidefydrochlbddé2H, s), 7.37 (3H m, 7 51 (1H,
d, J =2 Hz), 7.80 (1H brs) 8.03 (1H, br s); mz (API[err]): 402,
404 (MtH)[err l{ aén'p
15 NMR (DMSO0-d°) &: 160 (4H, m), 2.80 (4H, m), 3.00 (2H, m), 3.50 (3H, m),
4.06 (3H, s), 4.55 (1H, m), 7.20 (3H, m), 7.73 (1H, m), 8.08 (1H, m), 9.81 (1H, m),
11.27 (1H, m); I/, (CI): 393 (MH*).

Example 7

20
N-(2,4,4-Trimethyl-4H-isoquinolin-7-yl)-4-methoxy-3-trifluoromethylbenzamide,
hydrochloride

The amine hydrochloride D8 (226mg, 1.0mmol) in dichloromethane {(10ml) was
25  sequentially treated with 4-methoxy-3-trifluoromethylbenzoyl chloride (283mg, 1.0mmol)
and triethylamine (0.4ml, 2.9mmol). The mixture was stirred at 25°C for 18h and
evaporated in vacuo. The resultant residue was purified by chromatography on silica gel
eluting with dichloromethane : ammonia : methanol (0.5% conc. ammonia : 4.5%
methanol: 95% dichloromethane). The title compound was obtained as an off-white foam
30 (337mg, 86%) which was converted into the hydrochloride.

'H NMR (250 MHz, d°DMSO0) &: 1.26 (3H, 5), 1.37 (3H, 5), 2.43 (5H, overlapping

DMSO0), 3.91 (34, 5), 4.30 (2H, m), 7.36 (14, d, J = 9 Hz), 7.42 (1H, d, T = 9 Hz), 7.58
(2H, m), 8.18 (1H, s), 8.23 (1H, 4, I = 9 Hz), 9.80 (1H, brs); ™/, (APT"): 393 (M+H)"
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25 N (2, 4ydobrsi gt hyl - 4H-i soqui nol i n-7-yl) - 3- br onp- 4- et hoxybe. ) eﬁ
The am ne hydrochloride D8 (226ng, 1.0nmol) in dichloronet haﬁgﬁ?ﬁgo \lNas

sequentially treated with 3-bronp-4-ethoxybenzoyl chloride, (270ng,

1. Ommol ) and triethylamne (0.4m, 2.9mmol). The m xture was stirred
at 25C for 18h and evaporated 30 I n vacuo. The resultant residue was
purified by dxasmple8graphy on silica gel eluting with anmoni a:

met hanol : di chl or onet hane (0.5% 0. 88 armmoni a: 4. 5% net hanol : 95%

di chl oronmet hane). ,The titl e npoyn s..opbtai ned,as an off-whjte foam
(291nmg, 70% %'&’4’4"?“"{‘9”1]“&%“? W?‘BQS% fspppro [err]:
1.30 (6H, s), 1.51 (3H, t, J =7 Hz), 2.39 (2H, 35 s), 2.41 (3H, s), 3.53

(TP ks B prfita fha dpip bk e ondhy sofpof Fd pryiboldliononge,
SA§|9[ fll' 1) %,98/ 4151(131770% vetkH Lerr]

PCT/ GB98/ 007 oL Ll 0 tit n C t |nto
the. hydr ochl afl MMR @30 MiE EDCRI7 .3t (e 9oL 35 (G rer Fobiedy (bsh2 44 21
(2 3?@, ?éH 1628(3835, 3144 (IH7m}, 345 (2H, s347.8 E%H,?é.jlﬁ Q4,4,7=8 Hi)(. gél_l?'?((rﬂnH» bi;smi é c
(1H d Mo @;(fhf'@;_(a‘l’ﬁl?g@}u:ﬂgﬁ@nﬁg 5’2(‘?‘%?1'38%§§h,+ 54 (1H, d, J=9
Hz), ), 7.89 (1H, dd, J=9, 2Hz), 8.12 (1H, d, J =2 Hz),), 10.18 (1H,
s), 10.35 (1Hgxdhhsik9 Exampl e 11 10

N-(2,4,4-Trinmethyl -4H i soqui nolin-7-yl)-3-chl oro-4-iso-propoxybenzam de
Prepared in a simlar nmanner to Exanple 7, using

3- chl or 0- 4- i SH-{pAgh-TrizhetiybiH-isbduinoidn-7-vi)-3-broawmdd-ethylimneamide 84% yi el d.

15 [errdeH NVR (250 MHz, CDCl[err]) [err]: 1.30 (6H, s), 1.42 (6H, d, J =

6 Hz), 2.39 (2H, sg, 2.41 $3H, s), 3.53 (2H, s), 4.66 (1H septet, J
= 6 Hz), 6.98Penaed i asjmiapmppner toyExpmpis, usigg 3-bromo-4-pthyipepigyl © e, apd74
(1H, dd, J= YGscldeltln 89% y&Id.(1H, d, J = 2 Hz). mz (APl[err]): 387,

389 (MtH)[err] 20

'H NMR (250 MHz, CDCL3) &: 1.26 (3H, t, J = 8 Hz), 1.30 (6H, s), 2.39 (2H, 5), 2.42
20 (3H,s),2.82 (2H, q, J =8 Hz), 3.54 (24, s), 7.37 (3H, m), 7.51 (14, d,J =2 Hz), 7.30
(14, brs), 8.03 (1H, brs); ™/, (APT): 402, 404 (M+H)"

Example 10
25  N-(2,4,4-Trimethyl-4H-isoquinolin-7-yl}-3-bromo-4-ethoxybenzamide

The amine hydrochloride D8 (226mg, 1.0mmol) in dichloromethane (10ml) was
sequentially treated with 3-bromo-4-ethoxybenzoyl chloride, (270mg, 1.0mmol) and
triethylamine (0.4ml, 2.9mmol). The mixture was stirred at 25°C for 18h and evaporated
30 invacuo. The resultant residue was purified by chromatography on silica gel eluting with
ammonia : methanol : dichloromethane (0.5% 0.88 ammonia : 4.5% methanol: 5%
dichloromethane). The title compound was obtained as an off-white foam (291mg, 70%).

'H NMR [free base](250 MHz, CDCly) &: 1.30 (65, s), 1.51 (3H, t, J =7 Hz), 2.39 (28,

35 s),2.41(3H,s),3.53(2H, ). 4.17 (2H, q, I =7 Hz), 6.93 (1H, 4, T =9 Hz), 7.34 (35,
m), 7.65 (1H, brs), 7.80 (1H, d4, T = 9, 2 Hz), 8.04 (14, d, T = 2 Hz); ™/, (API"): 418, 420
M+H)"
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Example 1 _ 3

N (1, 2- Di né‘f‘h?ﬂ"“ﬁ?—f i soqui nol i n-7-yl ) - 3- br ono- 4- et hyl benzani J&T/CB/0078}

7- Am no-1, 2-di net hyl -t et rahydr oi soqui nol i ne nono hydrochl oride (0.106g,
0.50mml ) in dichloronethane (10mM ) was sequentially treated with

3- br ono- 4- et hyl benzoyl chloride (0.124g, 0.50mmol) and triethylam ne

(0.3m, 2. 2nmmpl ortidiéf the title cOinpbunidewcdnSéndd i thé hpdrotigotidé saper ature for
18 h. Evaporat|on i n vacuo gave an oil y resi due whi ch was purlfled by

chr omat ogr aphy .t hrough silic W|th 0.5% 30 conc.

e P o e AR 9 Vst AR R 5 Lot 5 1 D28 SR 7. 154 BB 2dea
Eis a]n Oflf \/\hl(lsz(ﬁﬂnbx(smm%}l 37P/¢4Hz),410 (QH., 07 H;xmmm%(zm e ])
err

Lbotih o3, Sl 7 o Be 78 qur o Pr B3, P52 Ying phol sy By A S0mAD, 289, )

7.25 (1H, d, ﬂlis,aid I1=8, az;z).&lzzzu@.wmmﬂzn) ~1(818 ¢ithis), 108300, brs)- d, J =2
Hz), 8.17 (1H s): mz (APl): 387, 389 (MtH)[err]

- 30 - D 98/41507

PCT/ GB98/ 007gExample 11 Exanpl e 13 :
N- (1, 2- D net hyl - 4H-i soqui nol i n-7-yl) - 3-brono-4- et hoxybenzam de

P d d -4- hlorid
Prepared 1§ SE, %sé)hﬁrﬂﬁ%sw&%oﬁ-y%%&éﬁww ori de
[err]:1.36 (3H, d, J =7 Hz), 1.49 (3H, t, J =7 Hz), 2.46 (3H, s),

2.64 (1H,

o J:(7 ) m) X ﬁ&dﬁ%k’smfﬂai% n?la;lg& 9:6 %unﬁig 7O§sxﬁ€31ci:idm-¢uolpm¥>okﬂ9enzc§»1 %%ﬁﬁé’é*,
J=8, 2 Hz), 7%%13?5‘:?4 WPa%yRld." 7 77" (1H dd, J = 9, 2 Hz), 8.06 (1H, s),
8.08 (1H, d, J = 2 Hz); rrlz (API'): 403, 405 (MtH) [ err] Exanpl e
14 15 =

N(1,1,2- ‘Hl ne}flhwRilgE?Isvgawch(l:}?)s '} = ()6H s)r're %(6;/; g tTI f}fzao% 3?71&%%’yﬁ)’b2 ‘r‘]lzam d
e The(3H¢q)e3 2B - %@%ﬁéﬁfaﬁsé& G Ha6.98 (1H, d, J = 9 Hz), 7.35 (3H, m),
7-am no- 1, 1, 29tggs oYX, Bash, 224 (130\ad] PESORWZN0L8NAH, d, F=2H# hydrochl ori de

(0.077g, 0. 3”“2'(1)@951:%8%: Eéé &Eﬁsprret hyl 4- et hoxybenzoyl

20
Example 12

(£) N-(1,2-Dimethyi-4H-isoquinolin-7-yl)-3-bromo-4-ethylbenzamide

25 (%) 7-Amino-1,2-dimethyl-tetrahydroisoquinoline mono hydrochloride (0.106g,
0.50mmol) in dichloromethane (10ml) was sequentially treated with 3-bromo-4-
ethylbenzoyl chloride (0.124g, 0.50mmol) and triethylamine (0.3ml, 2.2mmol). The
mixture was stirred at ambient temperature for 18 h. Evaporation in vacuo gave an oily
residue which was purified by chromatography through silica gel eluting with (0.5%

30 conc. ammonia: 4.5% methanol: 95% dichloromethane). The title compound was
obtained as an off-white foam (0.149g, 77%).

'H NMR (250MHz, CDCL) 8: 1.23 (3H, t, T = 8 Hz), 1.36 (3H, ¢, J =7 Hz), 2.46 (3H, 5),
2.60(1H, m), 2.80 (4H, m), 3.54 (1H, q, I =7 Hz), 7.02 (1H, d, ] = § Hz), 7.25 (1H, d,J
=8 Hz), 7.32 (14, dd, T = §, 2 Hz), 8.00 (1H, d, I = 2 Hz), 8.17 (1H, s);

°f, (API): 387, 389 (M+H)"

(%]
[ ]
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20 chlorivie9§/4358839, 0.3mmol) in a manner simlar to that gtrExoiiig 12

as an off-white foam (0. 132g, 999%. [err]H NMR(250MHz,

CDCl[err]) [err]: 1.40 (6H, s), 2.44 (3H, s), 2.78 - 2.93 (4H m, 3.95
(3H, s), 7.00 (1H, s), 7.03 (1H, s), 7.33 (1H, dd, J =38, 2 Hz), 7.59
(1H, d, J = Hz %03 - 25 8.10 (3H, m; mz (API): 393 (MtH)[err]
PHARVACOLOG Bi ndi ng Assay Method 30 WD 92/ 22293

(Smi t hKl i ne Beechan) discl oses conpounds havi ng anti - convul sant

(rans- (-6 Soay RGP ART IS promo-d-etoxybenzamide

3, 4-di hydro- 2 2 di net hyl - 2H 1- benzopyran- 3R-ol (hereinafter referred to as

Conpound edakuemﬁe@ﬁ-mxiﬂwdzmﬁ e me P RbRRn sy ¥loBids 88?93 bi nd
to a nove rec gﬁ% t ai nabl e from rat forebrain tlssue as descri bed
in WO 9611865‘8‘?@1‘& YK Beechan) . The affinity of test corrpounds to

the novel receptor site is assessed as foll ows.

-31- /
PCT/ GB98/ 007§¥Wﬁ(5%%18gl,) & 136%%4 f'or}e% a1I49(? %Je IS ?)’b% $13H s 'rom
rats. The ti 86dd1Hsmp,3.8Q (%rmlgéoﬂﬂs(éﬂ m, ?oéﬁlaﬁ, q.J= 7{‘1@)sdal3| (>2H5QnM=7HZ),

Tri s/ HO 30 PHsB54)H, 4= qu;,crm fﬁ@' d, 'JSSGJHZ) g, 3@6@@8@ p¥sc @idwﬁeﬁﬂ &5

5
o ca ty ot Tt Hatdrr B Eeh e, SEEAR OB fopm il AT At A 20

above (usual M+’ a concentration of 1- 2ng protein/m) are mxed with ~
al i quots of [3H]-Conpound A di ssolved in buffer. The final

concentration of [3 -Conpound Ain the mxture is usually 10 20nM The
mxture is i ® roomtenperature for 1 hour. [3H]-Conpound A

bound toishe tissue |s then separated from unbound [ 3H] - Corrpound A by

then washed My R ERYFCE ERRwRbLE et ae b BlimetdbTronaeteli Ui T,

bound to the tissue trapped on the filters is rreasured by addition of

liquid sci ”“Iﬁula%hb@@m Q&iﬁ@éérﬁrkéhxé&‘&oidﬂxﬁhﬁa i,g,'z' a{gter gfgh{bﬁuinanﬂe

| qU| d 15 scintil on cau e anount
of "specifi cm%lpﬁar 7T AmmeD and zm&wr@meﬂwl -mgiBAXKPenzZeyl carri ed

out as abpve cmdwtazm:{gseuaxmwmdmmandnﬂmsmtafﬂxmpluna&edn off-white
together in tf%?ngf%&&ogg?gf unl abel I ed Conmpound A (usually 3 [err]M. The
I'n

anount of 20 H] - Conpound A remaining in the presence of this
unl abel | ed compound i s defined as "non-specific" binding. This anount

i's subtract etgiNMRIISIRTIRIGCRYRUMO @H, s), 2.44 (3H, s), 2.78 - 2.93 (4H, m), 3.95 (3H,
s), 7.00 (1H, s), 7.03 (1H, 5), 7.33 (1H, dd, ] = 8, 2 Hz), 7.59 (1H, d, = 2 Hz), 8.03 -
25  8.10 (3H, m); ™/, (APD): 393 (M+H)"

h

PHARMACOLOGICAL DATA

1. Binding Assay Method

30
WO 52/22293 (SmithKline Beecham) discloses compounds having anti-convulsant
activity, including inter alia the compound trans-(+)-6-acetyl-4S-(4-fluorobenzoylamino)-
3,4-dihydro-2,2-dimethyl-2H-1-benzopyran-3R-ol (hereinafter referred to as Compound
A). It has been found that the compounds of WO 92/22293 bind to a novel receptor

35 obtainable from rat forebrain tissue, as described in WO 96/18650 (SmithXline Beecham).
The affinity of test compounds to the novel receptor site is assessed as follows.

-31-



[3H]-Corrpoug‘510,90§/£)1|5 7cll ng (i.e. that present in the absence of unlabelled .

conpound) t bbtai n the amount of "specific" binding offqT4ER2868ound
A to the novel site. 25 The affinity of the binding of test conpounds to
the novel site can be estimted by i ncubating together [3H]-Conpound
A and tissue in the presence of a range of concentrations of the

conpound to bMétheded. The decrease in the | evel of specific [3H -
Compound A binding as a result of conpetition by increasing concentrations
of the conpound under test is plotted graphi callz, and non-|i near
regressi on an3YBole fprejyrain Higsugds obteined frommats, (Fhe dissue is Sest hewogenised dubuffer

estimate of coupAMSOHEKITIVEEL, bR 1H! The Eﬁmdgt@hiisés’diﬁﬁéﬁe is washed by8titfifugation

Conpounds of this invention were active in est.  For exanpl e,
conpounds 8f TESEPERPILT efaglelbé‘%’é\}lémp‘f@m sﬁ-@@ﬁw@m than 7.

2. MEST ‘Test : - 32 -
WD 98/ 41507

PCT/ GB98/ 0078 X0 “4TY out the padicligand binding assay. aLiggots of Hssye preppp &4 #0Q e (Bwlly at
test in rodengsoneeniation of Jr2mg protein/mlkarg slixed with aliquots of dBHN§ oppourd Aal

alnt ic ? nv ;JI sa tn tdissdsmzﬁgtvtuﬁfai Iemé %‘mal'cﬂmfehh‘_ﬁﬁdﬁ&?%hﬂ-@ﬂhb@@ﬁyﬁ li® B imixture isAS@AMYS
el evat e el.ectr.i -induced seizures S

pr oconvul Sﬁnt gbme mix &h@%‘&%é"‘t‘ﬂ?“é&%&%@ for | gOm%%W?Wd%use
nmodel bourd torike tissuerisithen seharated froRi smbopnd [ 3 )-CimjowsidrAaby filtefion 30Q)
are random y ' z . .

I ntraperi tonegﬁahyé at g d}(‘)’s%w}\?cﬁ ungg%ftﬁ%glgm %@‘%&%\?gn 5‘32“3%13%%(:%?
conpound (0. 3 buffen Fhegmeent o Fadicagtivityeboupd sauthg tissuertmpped o thefdgrsds measused
60 min post degediidoRosliduid sirilaesd akaako R fleigeilowdd Fy counify VEfi@r M
adm ni st e&sd ' neal el ectrodes. The nean current and standard

s Vi a COr
error req re&C’PBI““}“RHSS‘i“ "tonic seizure in 50% (C(err]) of the mce
in a particular treatnment group is determ ned by the 'up and down'

met hod of Di X@f orieflo R8¢ mntISBrh&unt bt ”sﬁéﬁﬁé‘sﬁih&ﬁ% oﬁﬁmﬁférﬁgdﬁd%g)‘éﬁﬁﬁl
vehi cl e- 15 and drug-freated, groups .ar e usSing the, nethod

Litchfield ands$W$ E‘Bﬁgﬁ?"'? 25&@)%8%?%“31 ﬁ'*ﬁf‘?’iﬂ%ﬁﬂ %b?ﬂdé%f'?%% ﬂtonga'eﬁ:[ err]

i sb_usual Idy 14 tegeilter in'the peesenee foff enlhbellet Conipoahd An(dstallycpd4) oThe amount of oup i s
subj ecte O el ) ' . ATl .
current i s2b 3 |4§E§e§a}§g8&{%‘§%@Ag%%gég§ln e%ouse?%Fﬁﬁiﬁpg%hggcs 50%"”‘1“@?%”
does occur, t Kefinadps "aen-sreaiic] binding. This ameprtdgisubiaeted Fopythe ttalamgunt ¢fl o

ani mal s in thg3g]-Co b_ﬁﬂmﬁﬁs.tm.pmsemm the abbaiide ©F uillhkelRa chinpourd) to
using a Higo GG ELSShE NP mipeS® bAng S it LompOsis £8N5E 300k sie.

25  The affinity of the binding of test compounds to 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
compound vnder test is plotted graphically, and non-linear regression analysis of the

30 resultant curve is used to provide an estimate of compound affinity in terms of pKi value.

Results

Compounds of this invention were active in this test. For example, compounds of
35 Examples 1 to 14 gave pKi values greater than 7.

2. MEST Test
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w th total JisgP! € control of shock level fromO to 300 r’g(?:.ﬁ @8s of
2 MA are. lv‘yoygf:}ulsual |y used. 25 Results Conpounds g’?%t?‘?]i S

i nventi on dosed at 10 ng/ kg by the oral route as a suspension in

met hyl cel lul ose and tested one hour post dosing showed an increase in

sei zure threshold. 30 At a dose of 10 ng/kg/ p.o. at 2h, the conpounds of
Exanpl es 4, The maxingl cleetmshiock seizureyMEST ¢ld tastincrodents isqarticglarlyand 36%
respettivel ygensitive for debd@tif®gotériifal iit{coifl@int prdperties™) in'this Afdwel, dntic¥nviiBar: el
(tonic hindlinb e ten%ho IFctr shock selzures in e rats

(Sor hgue. DawbBs ety s Beshglaih eleeigaly duced sevaare RSt BpCommisgass dgras

El ectroni k the seizsieithaekldldr whi ch delivered a constant current (0.3 sec
duration;sfron11-300nA in steps of

- 33 - WO 98/ 41507 _
PCT/ GB98/ 007Method for mowseed®s). The procedure is similar to that outlined
above for nouse and full details are as publ i shed by Upton et

G oup. compar Mict Sk (e Riven U REGB (e 25 308) art readogy bigied Bended
in 1% nmet hyl grotph of b€20 and dosed étaliy bt mtrdferitoneallpat #dekevaeneodf 1 mbkk ith. 0.
at 2h, the CQQ&&@%&E c%ﬁ&‘iﬂlde(%s?- 300 g FVehidfe. MIES SR subjecte%% 3ggt 0

t he Tabl é:
Rat MEST at 60 min post dose to a single electroshock (0ghsec, S05zpsing waye form) adminigjereg p. o.

at via corneal electrodes. The medR current and standard error required to indie a tonic

E7 8.5, ] Lé'_) 10, . . . . Eg

8 0 seizure in 50% {CCsq) of the mice in a particular treatment grwp is determingd py the ‘up
53 and down' method of Dixon afidl®{cod (194832, Btatistical comparisons ber®6eh vehicle-

15  and drug-treated groups are made using the method of Litchfield and Wilcoxon (1949)3.

In control animals the CCs 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 does not ensue, the current is

increased for a subsequent mouse. If a tonic convulsion does occur, then the current is
20  decreased, and so on until all the animals in the group have been tested.

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

25
Results

Compounds of this invention dosed at 10 mg/kg by the oral route as a suspension in
methyl cellulose and tested one hour post dosing showed an increase in seizure threshold.

30 Atadose of 10 mg/kg/ p.o. at 2h, the compounds of Examples 4, 5, and 6 showed
percentage increases of 47, 46, and 36% respectively.

Method for rat model
35  The threshold for maximal (tonic hindlimb extension) electroshock seizures 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
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and Schm d‘fvo 93‘“?01988) Epi | epsy Res., 2, 145-181 . 2. DF?B’ﬁ;B fpcyst an
Mood, AM (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. Upt on, T.P.Blackburn, C A Canpbell, D.Cooper, ML.Evans, HJ. Herdon,
P.D.King,  5-20mAM mrmmmwmmdammammmmmmas

(5397). B. JpudRd B Obton e2d, 4 121, 1679-1686 -

Cl ai s 1. A conpound of fornula (1) or pharmaceutically acceptable
sal t t her eof The percentage increase or decrease in CCs for ehél grbup compared to the W&l is er r ]
S hydrog;n,sﬂ‘ﬁgé&‘ al kyl (optionally su’ts)st ituted by hydroxy or

C err] al KoxyJ, Clerr]al kenyl, Cerr]al kynyl, C[err]al kyl CO,
formyl, CF[err]CO or (CJerr]alkyl Sqerr]-, Rl.err] is hydrogen or up'to
three substippgiiafe SpRRbeth 1% aBuiacansste, N err], CN, Nerr],

Results
10
At a dosage of 2 mg/kg p.o. at 2h, the compounds of Examples 7 to 11 show the increases
set out in the Table.
Table
15
pKi Rat MEST at
Ex Compound A 2 mg/kg p.o. at
No 2h
E7 8.5 510
E8 8.0 120
E9 8.3 53
E10 8.2 294
E11 7.9 204
References

20 1. Loscher, W. and Schmidt, D. (1988). Epilepsy Res., 2, 145-181
2. Dixon, W.J. and Mood, A.M. (1948). J. Amer. Stat. Assn., 43, 109-126
3. Litchfield, J.T. and Wilcoxon, F.(1949). I. 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,
A.M.Ray, T.O.Stean, W.N.Chan, J.M.Evans and M.Thompson. (1997). B. J. Pharmacol.,
25 121, 1679-1686
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10 o, CF "5‘”—%@3& zepb Fif th
Cerr]al kyI errIyIaI kenyl errl THIS '-EII qerr] IAI I<yn§|0rome yIEI‘/E%b:I/bd?XI

Cerr]perfl uor oal kyl, err] cygl oal k?IEPI—'AG'-err] r\Lc*I oal kyl - err]al kyl -

derr] aI kyl O, Cerr]al kyl CO, C[err]cycloa
Cerr]cycl oal kyh% ( err]cycl oal kyl - d er rIg"mm“"" ”III ” l",
C err]cycl oal k err]al kyl CO-, phenyl, phenoxy, benzyl ox

benzoyl’, phenyl - err]al kyl -, C[err]al kyI S, (err]alkylSqerr]-

(C[err]al kyl)[grr]

( Cp- 4al kyl ) 2NCO- ?%%‘I"I’?‘I I’NﬁH’E'dulaa)%&QW‘{cm M"‘I’W%ﬁ%"f
-NR[err]Rlerr] where Rierr] is h¥drogen or (Jerr] alkyl, and

Rlerr] is hydrogen, (err]alkyl RNor A, CCIerr]C[err]aI kyl or

-CO0Cf err]al kyl ; or t
carbocyclic ring that is saturat¢d or
unsubstituted or substituted by/N
and the two Rlerr] groups areRe endent|y hydrdgen or (err]

alkyl or th® two R err] groups gnd/or the two Rl err] groups together forma
derr] spi roal kyl group provided that at |east one err] or
Rlerr] roup is not hydr ogen; provi ded that the
conmpound is not 1-neghyl-6-benzoyl am no-1,2,3,4- 25

t et rahydr oi soqWhe®s| Rnds bydrogen, Cdmwﬁb’hﬁdphenajbn‘mbwmd by hydroRy 8r @1_4a1koxy)

t et r ahydr oi soqui nol i ne. C | .ai m
L et T anyer {(I_jf oo (|C 5a1ken¥l é,. 6a1kyt®l‘@{"%9ﬂ9ﬂ:@ foPdl, &9’3& %r¢
wher e err] is,hydrd 2rr] alkyl (optionally substituted by

hydroxy or O err]al Rbxig) hydrogen or up to mreéitﬁ»&ﬁdx@ﬁtk@élh!&ted febArtal ek ;CN N3,

f I | kyl CO, I CF CQ
CI)IaIrI/] al %FHI aq grr] cycc::I:g&I)Ls‘I}Iqé ?5*3? i E‘I thy! XIrF]led @L-IS‘{II‘EHYL
Rlerr] is hydrogen, hal o§emgalkehyl, N[_%pcx]ﬂ,uomalhyl ToalkkYi azi ri nyl,

fl | kyl, S- CO
o 0L e SHTSRIEL TS B g

Cerr]al kyIsO d err] al kiyB-@dycl ‘3 C3.gcycloalkyl-C_4alkylC-,

groups togeer forma

L rgd ed and
aIrIIEI_Z% ﬁiR[err] gr oups

36-

g:[ err] I(:ycl (ﬁal klyl C[CI er ]r] i’:lC alkyl—C1 4alky1CO— phe¥HenoBy) BBR2YoxyDBmaNy10XY |
enzoyl, phen err]a

Jerr I/al ks I SC]I[/ err]- @QI]I'&? lad; @%@r r(il-ﬁ?Iﬁ@Pﬂ] A PepOer |
(derrlalkyl)[err] NCO (ﬂu 021, @EﬂM)WCpNH@} 48iky(NRAGeor CONH,;

i s hydrogen, ~hal ogen, queNli Rmerymérlgh yirblid b0 (j_gfﬁéyi‘%h&" azirinyl,

err] al o, err e
g[I er rI cycI%cIIaI kyl, er r]%yéﬁly I%[ ?‘I%ﬂ{m% £t 2C1-43&Y1 or -COCy _galkyl;
g[[err} al kfany: ’ IC[tha}rr] al kg!riwoR oapst]om“:r f@{mrarc]aﬂilolsydlﬁ@mg thitls saturatedhor 3
err]cycl oa v 80 en
phenoxyy benzylyoxy benzo sflm%%d mﬂﬁﬁﬁ&%@%gﬁ%% EI?' hﬁ/ ‘y d P Y
CI%I - ! err | derr q org bebicr WI@% gmupSheeraa ¢ Bn5 ydrogen or Cy.
NRlerr]Rlerr] viigteo Rysegrpqxps andiheironR A Chre ]:lairid pendentlyy hydr: C
err] is hydrogen, erg the TOU Y t8§etherformac .
I Rg% II‘F fioR gI 3
A AT TN 4 e S e

unsubstituted or substi thyideskeBy car bonyl or hydroxyl; 20 Rlerr] is (err]
al kyl .

2. A compound formula (JA)

23
NH—-C R

\ 7/

Rt/
Rzz HZL
4
30 :
(1A)
-35 .-
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3. A co cording to cIarmTwm ch_has the fornula (1B 5
[err] 'W(%QQJS@'F wher e R[err] s~ hydrogen ~‘C[*err] al kylé?%%??s&qylly
substituted by hydroxy or C[err]alkoxy)

C[err]mlmnm“m | 'kynyl Clerr]al ky1 %ior r‘ryl CF[err] CO or
derr] rlﬂ”ﬂ Rlerr] is hydrogen or up to three
substi tlUerft stsefected* from hal ogen, NJerr], CN, Nerr], 30

Crlerr] O, Cglhgfer] S, CF[err]CO trlfluoronethyld|a2|r|nyl d err]al kyl,
Cerr] 1 &l keny r]al k nyI

Clerr]perfl udk bl M‘P‘OB@{ E1r4q Ykl (eptiqupily substituted b(jr:[hydroxy or Cq_4alkoxy),

d err] cycl oal ky! - Q& atkerlykye ¢ alilyayy, foﬁnwt? allslCor, bqlgam;@b%korlcr CO-;
7] eyl onl B PP S SR Shia it

Héflq is itydnoggm hidpE@OCN, piye mﬂuprqmmh»dﬁwnbﬁnempmﬂuomaﬂqbyl

C err]cycloal

henyl err]al k

EEHERAILHIC: Gt o Caariniy-=- 0]

or -NRlerr]Rlerr]p q:hEiicﬁ [ ﬂenzyﬂoiwdémw wnypt: ajke- amyIS-

oo et PiS{"g% G103 s ¥ Rk é@# 3&@3@&@?%”1 a
car bocycl ic ring (Gayaky)NECO-ar EONH,; unsat urated and
Gorr] al E;F*’i%mm&mge‘mo%é‘ﬂﬁ ?é%‘%’?%“%ﬂg‘ \dizzitingl llﬁeﬁ%ﬁl A
formula (10 [ ef}e alkylS- Cy¢ alir brescrgioalkyl. 3-55 éél b G1-galkepyl,

(opti onfll ly isubst 0 Lﬁmyﬂﬁgd()@)@ kAL Cal ;
err]al ken or [r
g[[er r% al E I éq err ?3 &Hémll'cl“’f E%ﬁrﬁ%n %@1&5[ &m{)ﬁot hr ee

substituents sel ephey-Cioalylt ogen, NJ err], CN, Nerr],
or -NRIR where RY is hydrogen or Cj_4 alkyl, and
RO is hydrogen, C;_4alkyl, formyl, -CO,C} _4alkyl or -COC1 _galkyl;
or R23 and R24 together form a carbocyclic ring that is unsaturated or saturated
20 and unsubstituted or substituted by carbonyl or hydroxyl;

R%is Cygalkyl.

3. A compound of formula (IB)
Ei@— NH———CO——@- R?
R ”~ N

where Rl is hydrogen, Cy.galkyl (optionally substituted by hydroxy or Cy_jalkoxy),

30 C1.palkenyl, Cy_galkynyl, Cy_gaikylCO-, formyl, CF3CO- or

C1-6alky1S02-,
R? is hydrogen or up to three substituents selected from halogen, NO;, CN, N3,

CF30-, CF3S-, CF3CO-, rrifluoromethyldiazirinyl, Cy_galkyl, Cy_galkenyl,
C.galkynyl, Cy_gperfluoroalkyl, C3._gcycloalkyl,

35 C3_geycloalkyl-Cj_4alkyl-, C1.gakkylO-, C1_6a1ky1CO-,

-36-
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CFlerr] O, werbed1s59S-, CFlerr] CO-, }rlfll,.}grﬁbr‘refﬁya-—él\fa[2|r|nyl  PCY/EBI§ @Ry | |

Cerr] - alkenyl, 20 ALY err]g dl kynyl ,
C err]perfluoroal kyl, Cerr]cycloal kyl,
err]cycl oal kyl - err al kyl -, C[err]al kyl O, C[err]al kyl CO,

yl o,
MBI . cropsens oprisicnieyintir o
phenyl - J ef r1%l Ryl - aP V Wy,benzyloxy, benzoyl.
(Qerr]al kyl)[err] NSO ghedylCy kyl-, C IS C1.galeylSO5- S0 Lglig NI e ] -

| kyl NCO-
gﬂ.er;r:”mgsrrwcr%@ﬁé% G €4 g o con
Rl err] isS5hydrogen, C err R iwhefeoR vrj hydt@lerqul]aidkyl or
err]al kyl ; o @@i . forma

cgrogocyc} ic ?’/I ng that i s sa dmﬁ%negl allf? foﬁ'ﬂﬁ CfL;ﬁkﬁ%%b@ﬁé rat ed

and unsubstituted or sfB$VP tg@pgg}ugﬁ@qrgqrm-@argmchggng ﬁlatxssamratg & 6h

Rl Ierr% :ij dq er{]h al kyl .unsaturated anduﬁsx%bsum&dfdivﬁ\%ﬂdgﬁ%rﬁsofpﬂld?&d 1@ngl aim 1

sel ecte romthe groyp.cansi ng o

PCT/ CBog/ 00781 | CachR ‘g P?‘Vi

N-(1l-nmethgl -1, 2,3,4-tet rahydroi soqui nol i n-5-yl)-5-chl or o- 4- et hoxy- 2- met hoxy
benza de

N—(l 2-di rrethnlyl 1 @c%mé&%ndofr VC?)qur nol i n-5-yl)-5-brono- 2, 4-di net hoxy-

benzam de 5

N-(1,2-dinethyl-1,2,3,4-tetrahydroi soqui nolin-5-yl)-5-chl oro-4-ethoxy-2-net

hoxy- benzam d [err] ‘
N- (1, 2-di net hyl - s1si2e qﬁi nol i n-5-yl)-5-chl oro-4-i so- propoxy-
e ([ePY])

2- met hoxybeim‘{a
N-(1,2-dinethyl-1, 2“ éﬁtet rahydr oi soqui nolin-5-yl)-4-tert-butyl -2-nmet hoxyb

enzam de 10 ([err]) (I0)
N-(1, 2-di nethyl -1, 2, 3, 4-t et rahydr oi soqui nol i n-5-yl)-5-trifluoronethyl-2-net
hoxy- 4- met hyI benzam de

N-(2,4, 4-15i nwhd'tyIR4ld- |t&dmgenm1.@alkymbpmenmy bubstituBadt byl Hydwmrﬂlhxalkmm,am de

ot eyl - an | SO O gyl 2 et i GBI degl AT e

, 4-trimethyl - 4|—|-|(§pq%ikﬂ50rzn 7-yl) - 3- br ono- 4- et hoxybenzani de

atrimet Ey:R%lhkl 1Ak bp tJd&Qm&tﬁﬂn@&i&@dﬁb&h%&@éﬂb@f@N%

B B e o A e e, caieay,

, 2-30ri met hy| - 4H- i Gpgatkymyili@y_ gpqrﬂx)eréamﬂﬁgzgcyﬂea}kylf | uor onet hyl benzam d

20 6. A phag f%ffcu& tQ stt '631;‘:3 (t).he treat ment
nxi’e

and/ or prophylaxis of reés# panlc di sorders

and/ or aggressi on, di SOQMF@I%’@%QT e@:edc‘miqaﬂiy -, 3.6 cloalkslh papiylO-,

haenorr hage or neural s@g) (_a‘{:ag@ @@S%ﬁé@l} %eﬂux?,hbéﬁzymgy éatoyl,” om

subst ances of abuse su n zepi nes,

di sorders 25 treat ablé}‘egﬁdﬁ g%:l’ aj%f‘% ?&h %‘oﬁ@w%ﬁ%@ats

such as & | epsy i ncl ud((hgmliq&):NHSOz- (C{_galkytpiNCOepiQ iy DNECO- nsﬁﬁﬁ\ﬁi

di sease, psychosis, m gy aNRORGHELD 5|1s ﬁﬁ?ﬁ%@&w@&mﬂ zhei nmer' s di sease
I'n S

and ot her degeneratlve seases suc or ea,
schi zophreni a, obsessi VR 8511’\%1-4?15&@5% ¢ G@Qﬂa&ﬂ)@ﬁrl cits
associ ated or two R" groups together form a carbocyclu ring that is saturated or
vnsaturated and unsubstituted or substituted by -OH or =0; and
30 each R4 is Cy.g alkyl.
S. A compound selected from the group consisting of:
-37-
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wi th Al DS, slee d| sorders di an rhythm di so mia- -
& nar col epg‘ﬂg tics (éﬂmﬁﬂ'ﬂmﬁ#ﬂ”E@Touret te's syndro%@?éfigtsrogisnat iC
brain injury, t|nn|tus neural giay ecially trigem nal neuralgia,

neur opat hi ¢ pain, dent aI pai n, cancer pain, inappropriate neur onal

activity resultlng I n neurodysthe5|as'|n dlseases such as di abetes,
nul tiple (i)mﬁmﬁiymmwm dﬁk@émﬁkﬁﬂf-&%—ﬂéﬁ&%sﬁeméiﬁmrﬁ&ho@“u' ar

rigidity (spa tenporonandl bul af j oi nt dysfunction, and
anyotrophi c | l.ch 35 Lises ound
according to ? '%gﬁ‘&‘[‘ﬁlsi %Péé@m hﬁﬁaﬁ' -bromo-za% Tically
accept abl e cabetizagude A net hod of treatnent and/ or prophyl axis

of anxietyy n@dlb&(lmﬁbﬁ-bﬁé dptgirahy droisoquinglis Gr ik 6 <hloner#eathexye-aethony:
di sorders assbeizamitid Wi t h a subarachnoi d haenorrhage or

- 38 - :&')@Qﬁt%ﬁ&ﬁyl 123 4—tetrah ydroisoqui nohn-S-yl)-S—chloro#ua—propoxy- -

PCT/ (B98/ 0078 shock,” t he e1 ects associated wth W t hdrawal
benzod azepi nED, ﬁa@%éﬁ‘f?ﬁrgm@ i ket SupforetfonyBeamide
anti-convi@ si @& Mhﬁ{dxnethybm&%emwpnsoqunmhndpﬁgmnﬁnemmamybﬂmemympsy,

Par ki nson' s gfjbéﬁﬁrgfd psychosi s, mgraine, cerebral ischaem a,
Al zhei ner' s d| sease and other 5 D_generative di seases such as

Hunt i ngdon' s Bh@sbdtrimetyl-dBHpeminplinoh¥d<smeboxmaptifluerpmethylbenzpidsr der s
gOCD|) d_neur ol mmhﬂmgu@ma-mﬁwt lﬁt‘ﬁﬁl)lﬂi-éﬁn&u[?&-pﬁip@mnﬂhﬁﬂléder S) y

i ncl udi ng rcadi m col epsy ics
(e.g. Gles dgI Qﬂ}'o 'ﬁg ‘%{] soqmd]ﬂﬁ(ﬁ %@5 '?‘a?%% f‘fﬁ’l n injury,
tinnitus, 151eubb(?@,&mmﬁﬂb#ﬁm@qmml@ewbél-bmw%b@cmbenzamideneur opat hi ¢
pain, dental pag 2”4%ﬁﬁx&l-ﬁﬁhgoqadumpf-%@-aﬁ&o%HB??SBox%édz‘éintu?/e resul ting

in 10 neur o ses .suth _as. di abet iple sclerosis
(M8) and not o%&é&f@rf@mmﬁ %‘E’é‘é‘g‘n Ly Bsd-bremorhrethy] b&?"l“?‘egdl ty

I( :1 {ogf; : C;E ?/)er (H)eNy{d,2adimethybdHaisoquinolin-TyH{3brethochethaxybenzamideany ot r OP\Q :a g

t hereof an ef e@} g?’%ﬁ% gﬁﬁ‘s@“@g’ dﬂ}?@ %‘g@f)gggctg%%ﬁ%mi:cor £1dgg to any

one of cl&nms 1to 5. 15 Use of a conpound accordl ng to
any one of cl g ns J&ﬁl&n’éaceﬁxﬁéalk&%p@ﬁiﬁbﬁ@ﬁhwxﬁﬂiéue%mentand/ﬁ?ﬁﬂoﬁﬁimﬂhofOf t he

t reat ment and/or ro XIS .of anxi
di sorders andPBP g‘é‘gﬁ’és SSigp %P’&éﬁ‘sﬂ){%%‘td/%ﬁaea" 'm EOE%%S%%%‘? yitha
haenorrhage o subarachnoxﬂdmcmbrrhztgamk neurhksheﬂt, thuet effamssasmcmmhwmh withdiaviatifromal

from subst anc t I
%ﬁgmr 2 treat ab%'“ NBeohb] &R ﬂE‘odxﬁeEﬁ@Q disR s

benzodiazgglnes r prevent a

ant i - conveP si (eatable apd/or prgxentaple @HPPB‘E)‘%“‘T“ YW% ﬁHS%@S ?H‘J&BWFIH"’QS iPP¥psy,
Par ki nson' s traumaﬁh tiepsy, Pakitstiwsdiseasélipgychosis, migaimbeatbralsicdhaendan,

Al zh di
R R G
(OCD), neur ol 8¢hizephregid, obsessiveenmpilsiveedisartiers (ACDY neutodagicali definiig apsociated

(including 25mmCAlBSi‘§leé?d{sbﬁdEﬂ%f(h€1uaﬁf pQGtAdiar ﬂx%r@eﬁ%&ﬁﬁxﬁﬁ’%&’ﬂarcélé;ﬁ?)

L i tus, Theutss (Ol pe & Tourszis syl h@a Sy, iy

pain, dental pspenially aigearing aeuralgia agropqihiC phia, mw: pml caaoerlpmm ;napmphate ng
in nheur %&Bﬁﬁ%ﬁﬁﬁﬁj ﬂeﬁﬂgﬁfﬁ%ﬁ%d%%ﬁﬁl a0l G as’HiLGeké?L' @uﬁﬁai rosis

(M5) and notor neurone at axi as, rruscu ar rig
(spasti city), SElesis (M 3ad BprorneTgne diserse fatadas; @ﬁscubaaalggbty <sm@§y)opm c
|l ateral scler mdﬁorépﬁh:ﬁixbular joint dys%ncuon AnB m@eﬁr Hi®htekdl SciBfotRIARS) WRichf

fggg? IUESS §eCRr sé?co%w%p&é] %{,cgzl'dluszg t%lany one o: Pt preceding \é\{nanns anda P | ses

phaxmaceuucaﬂy acceptable carrier.

7. A method of reatment and/or prophylaxis of anxiety, mania, depression, panic
disorders and/or aggression, disorders associated with a subarachnoid haemorrhage or
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Rlerr], Rerr], Rerr] as de‘kned or M orsnuka (1) or a group or groups
convertible to Rlerr], Rerr], Rerr] wi th a conmpound of formula

| ndependont |25 Sk e effesd RShtinds Wiy gty sustined s B 4 oups
converti bl e qocaip§,avgdtine, alcohohand hehzodiazepines. disdrdeos teatabileandior gepantable with
conver ting cos- gyt gl ?‘1‘?’%?5%?? “g %ﬁﬁ%‘%‘%ﬁ% Pupy, Packinsoff 1P
Rerr], R er%&?ﬂf&ﬁ‘ﬁ@&ﬁ!ﬂ%ﬁmb gimer's diseasgapdaerto the free
base or anotdegendpitivertiseasesisoch ds\HdriaggEn!Theredfdchizoplirenia, obsESRR cahpaivany
et onT b 1 iRbrab (Db, irofodile BefiAR Sl e Wink R it eRott Githain
circadian rhythm disorders, insomnia & narcolepsy), tics (e.g. Giles de 1a Tourette's
syndrome), traumatic brain injury, tinnitus, neuralgia, especially trigeminal neuralgia,
neuropathic pain, dental pain, cancer pain, inappropriate neuronal activity resulting in
10  neurodysthesias in diseases such as diabetes, multiple sclerosis (MS) and motor neurone
disease, ataxias, muscular rigidity (spasticity), temporomandibular joint dysfunction, 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
1to5.

15
8. Use of a compound according to any one of claims 1 to §, 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 asscciated with withdrawal from substances of abuse such as

20  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 {CCD), neurological deficits associated with AIDS, sleep disorders (including

25  circadian rhythm disorders, insomnia & narcolepsy), tics {e.g. Giles de 1a Tourette's
syndrome), traumatic brain injury, tinnitus, neuralgia, especially trigeminal neuralgia,
neuropathic pain, dental pain, cancer pain, inappropriate neuronal activity resulting in
neurcdysthesias in diseases such as diabetes, multiple sclerosis (MS) and motor neurone
disease, ataxias, muscular rigidity (spasticity), temporomandibular joint dysfunction, and

30 amyotrophic lateral sclerosis (ALS).

0. A process for the preparation of compounds according to any one of claims 1 to §
which comprises reacting a compound of formula (II)
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5 whereR1A . R3A , R4A are Rl , R3 . R% as defined for formula (I) or a group or groups
convertible to R1 R R3 , R4

with a compound of formuila (IIT)

Y-CO
@Rm
10

where Y is Cl or OH, and R2A groups are independently R2 as defined for formula Mor
15  a group or groups convertible to R2,
and where required converting an RIA RZA R3A L R4A grouptoa rR!,R2 ,R3 R4
group, converting one -3 ,R2, R3 R4 group to another r! ,R2, R3 R R4 group, or
converting a salt product to the free base or another pharmaceutically acceptable salt, or
separating any enantiorers, cr converting a free base product to a pharmaceutically
20  acceptable salt.

(I
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