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ANTAGONI STS Backer ound "The” nammel1an _neur oki nins conprise a class of

pepti de neuygiss@nsmi tters WAPP®H are 5 found in the peri pozicEoeas: cent ral
nervous systens. The three principal neurokinins are Substance P (SP),
Neur oki nin A (NKA) and Neurokinin B (NKé)'. There are also N-termnally
extended forps of at |east NKA. At |east three receptor }\%%)R%ﬁ/k f;uslfpown for
the three priAET TR HABREHNTS -NAHTEAMEPEAS YRECEN el BTV LEME VT ti es
favoring the neurokinin agonists SP, NKA and NKB, the receptors are
classified as neurokinin 1 (NKI ), neurokinin 2 10 (NK~) and neurokinin 3
(NK3) recepBagkgroundspectively. In the periphery, SP and NKA are |ocalized
in Cafferent s r in¥Ma| r : I
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[ ncL ez_se_d AkhHikSs Setmetl _ 'mmwnmhaﬁhfqu E\J@&Lﬁéiiﬁmtnc@x@kig&- 1 (NKU$, .nerbBinin 2

tac inins _are i i.cat t he pat hophysi oj o and ai rwa

hy pe%/r etho @Kﬂ%@@f%@asggm rﬁ“ﬂ@?ﬁnf?ﬁ?‘i}geg‘j}' '%GQ%CGBM(&SP@XN{%A aetion of

rel eased t aehivieh i OffeRYt RRsorB@hkbns, whidh Yeurfls hre RA4rER& ze @by AL Ayinaed
rel ated conditions. Summrﬁ of the Invention This invention relates to

napht hal enaere srslings knefn eridad Nedelpried buitelsgtivdepplasization Bihsse group, to

phar maceut i;GabnsC O RRSH Tl sHRBIAMNSBhIC HbeRU eDFEATRRRER d irfSie WRkdy as to their
uses and processes for their preparation. These compounds antagoni ze the

phar maco 28pithghiireaAnd she taehiykinips agepkaowm ingaseqrefound affspre phick eleady parddichi ns
known ags n F il biseNLPinl ehAhidsh ¢l - rgceptor.
These cgsrrpgtéﬁgéhg%gﬁnﬁe ul s\/\/nent-E-,lvetr stﬁ%h?gﬂ%ggmfg%%séoég{ﬁd}g%n hus, such
conpounds schykifins/ialmamrmalian hisways éeelude ronofiocphrtriction iseressedmicrovatrulzh
Substance P_i s _i.npl | . f. i e treat mept of asthma

o ety ogrReli BB on, it SR seckdioh M i ERTE I r BT ey
napht hal eneghyKisinsare deplicewp outhepatinfphydidogyr and airtvay hppertésponsivehanolmselvied h
degree of NK1 receptor. .antagonist .activjty. npnena-~ 001 59873 -2

Dotal Fed DISBHRRERDAMHRITRED b 545% b Elshats e R ERmpY BBREr ot  on
provi deso t hearfenquddnbia aid tdiged @hditibss. (1) : R~RzN- CHz CH2- CHAr ~- CHZ- NR3- CO- R4
(1) wherei %: R~ i Se c}ro en C . 6al kyl, CZ 6al kenyl, aryl, C, 6al kanoyl,

C, . ~al koxy rbonyl ; any of such groups being optionally
substituted; R2This idvystiongelaeoto naphtkednéydrboxamide compounds N-substituted by an

aminobutyl group, to pharmaceutical compositions containing such compounds, as well as to

- e3e4. (()d*pl +>- 6-T4. # w 00f 59873 -1 PCTI GBOQ OLZ52

their uses and processes for their preparation. These compounds antagonize the pharmaco-

25 logical actions of the endogenous neuropeptide tachykinins known as neurokinins, particularly
at the neurokinin 1 (NK1) receptor. These compounds are useful whenever such antagonism
is desired. Thus, such compounds are of value in the treatment of those diseases in which
Substance P is implicated, for example, in the treatment of asthma, anxiety, depression,
emesis and related conditions.

30 The N-substituted naphthalenecarboxamide compounds of the present invention show

a high degree of NK1 receptor antagonist activity.
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10 Rt or RZ are joined to forman optionally substituted norpholino ring;
Are is phenyl nono- or di-substituted by halo; R3 is hydrogen or Cy_6al kyl;
R4 is optionally substituted naphth-1-yl; and pharnaceutically acceptable
salts thereofo/s98B \Wen R ~ is optionally substituted C2_115§fq59?v/fmf’f or

exanpl e ethyl or propyl), C2_6al kenyl (fm»r exanple propenyl),

C, _6al koxycar bonyl (for exanpl e nethoxycarbonyl or ethoxycarbonyl) and

C, . bal kanoyjbe‘giiéarneggﬁ@r&ne acetyl or propionyl)) suitable substituents

i ncl ude hal™© Tor exanple chloro, bronmpo or fluoro; nitro; cyano; hydroxy; C-
_6al koxy for exaeptrdingythtoproseptinenhenprovides thoconmourds|of Hedermue Mor  exanpl e
met hyl am no or ethyl anvno; 20 di-C~_6al kyl am no for exanpl e di net hyl am no;
trifluoronethyl; car boxyi car banoyl (NH~CO)£ C, _bal kyl car banoyl for

exanmpl e et hyl car bamoy| Ra¥' Ne€CHdtostHar (3 NRECOR® bal kyl®ar banoy! f or

exanpl e di net hyl -carbanoyl; C, _6al kanoyl for exanple acetyl; nercapto;

C, _6alkyrthio for exanple nethylthio or ethylthio; C~_bal kyl sul phinyl for
exanpl e nmetwiekagntl phi nyl or et hyl sul phinyl; C, _bal kyl sul phonyl for exanple

met hyl sul phgn or 25 et hyl sul phonyl ;. sul pha | ; C, bal koxycar bonyl for

exar%| e rrgtlﬂd%@a?gs&rﬁuéﬂgﬁ m@&%énﬂoﬁiv ,a'tegg?ey%lf%m@ﬂnyk Iawésaaq%we

cycl opr opylany 6¥ §uk® pRapyHeir@lopadisallp Bebsiiiiedcycl obutyl , aryl; or heteroaryl.

Wien R is substituted methyl, suitable substituents are C3_8cycl oal kyl for

exanpl e cydfdphusingen °"c9bqa3%ﬁf’§/| , cycl opentyl or cyclohexyl; aryl; or

het er oanyl .R'3f RMGR iﬁa‘dtb%rﬁ%%ii&dﬂl?%lﬁfit}bled%orﬁl‘foﬁh&ﬁﬁé?ony| (or when R- and
0

R2 together with the nitrogen atom whi ch they are Joined forma

nor phol i no 44 gphenylmopgy| os dsgubstitiied bbadosi ncl ude t hose substituents mentioned

her ei nabovey3({ ardde6f cValkyes of R-), as well as C _bal kyl for VO
00159873 -3 ﬁC% 5%80/01’26529exa | e methyl or ethyl) C~_6al kenyl for exanple

al 1yl or viRiyi optionalig-subsiitutsdnaphthdrylexanpl e ethynyl. "Aryl" in the terms
"aryl" and p and naphthyl. Preferably R is

hydr ogen) éﬁaégﬁﬁ"ggﬁyé‘hai i yggaglgg[%l}@totfjt ed by phenyl, C2 _6al kenyl, 5 phenyl "
or benza§l. |n pérhiR:id eptiosdllyissbstiytbddleudkylitior bwampleadtiiyy br propyd), opy| |,

i sopropyl) propen; 2-vyl henyl ar benzoyl. Preferably RZ is hydrogen or
rechyl. In @iﬁy‘; @%ﬁfﬁe f,i"fif;yﬁﬁ ga«s;g%%;&b;?ﬁfob; : v%wetsvjvarﬁ%;? hd =z is
ydr ogen oret ony ¢ @ ¢l cetyd oMb piynyd))buiable sitbstuerts er
preferred aspect and IﬂZ6 oget her wi.ith the nitrog’g atom t o V\,pich t hey
Ere att achdd g ProLofarmAGERRES PO oF AleTe MEecyoaey Todresyp ety or

ﬁi as ubsti t L&(ﬁﬁplbmleﬁlbil(y)élmthdx?.’(mﬁ?a rmJﬁ;ekth Im' inb &ﬁ3)|{£h;dé ﬁ)bﬂh?l&@lmlbfbﬂ )fdhylfaﬂaﬁxobRi? i 1;3
ydrogen or. C~ sal kyl for ex e metk .ethyl or n-propyl. Preferably

2 ot g o PO o P Y BN T £ OBy PRBAOYbOBECP b ent o)
whi ch are apthiRRedrbanioy! fok Bea thyldabdmod! Sethylcafameq; hydroxy; cyano;

vitro; trifluoromethoxy; trifluoronmethyl; C,_~6al kylsul fonyl for exanple
met hyl sul pHtnysalkyicarbgmoyh forsxarmple dirpgindicarbame i faisalkpneyt for eramplsgsety o
C, . s~koxy ffdrc AR llafkyltRio#6PkamBik RRUYIEE oPERAMY C, MRty ARG 0P En{pieOCHO ) ,
C~. 6al kyl forrcagxa {'eymet hyl _orﬁet hyl; CS. Gglr]kenyll g@g}{% xa Ioe et heenyl ,
pr op- 1- eny|meshylsyinhgybensphylsulphingly Crqatkpisufpbenyd fos sparerle mpthpigalphasgk dsox y)
C_bal kaxy -idpily). SOpnEIAIRY GG BRNKS POl ¥y
C, _sal ky cae?ﬁarr%yl yf Sr Ii)exarrp’l é%nﬁyl ca?g{grmy pgerrﬁ%{;ﬁ?%arngao%yl ;
di - C, _6al kyihoaydsehenyli Cfagycleakienrfar exagipineycleptopylr ¢yalopsrityl ofcycbdiekdnoy! f or
cyclobutyl, aryl; or heteroaryl.
When R! is substituted methyl, suitable substituents are C3.gcycloalkyl for example
cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl; aryl; or heteroaryl.
30 When R' is substituted ary! or arylcarbony! (or when R' and R? together with the
nitrogen atom to which they are joined form a morpholino ring) suitable substituents include

those substituents mentioned hereinabove (for other values of R'), as well as C.salkyl for



25 exanpl e acetyl or propionyl; C, _6allcanoylam no for exanple acetyl am no
or propionylam no; am nosul fonyl; and C, 6al kyl for exanple nethyl
substituted by any of the herei nabove substituents) Favourably the

napht h- 1- Wo @fse4p is unsubstituted or is substituted byPawGBoV/QRRZEE
substituents) Preferred substituents for,the naphth-1-yl group include
cyano; vitro; 30 G .6al kyl sul fonyl for exanpl e nethyl sul phonyl; halo for

g 05 o, i S G SRR LR L,

exanpl e netdmymylor et hyl; CZ baI kenyl for exanple prop- 2 enyl ; WO 001 59873
PCT/ GB00/ 01252 -4 CZ baI K for exanpl e ethynyl; car boxy%([pcar banoyl ;
C, _6al kyl - carbar‘rﬁ?’l inghe g e FRdt ﬁ?’fcéﬁ’f’ﬁ%{nﬁ‘ﬁ“s?h?‘lytmdé}i‘l?’ Ycarbam)yl for

‘exanpl e di - met hP}&é}ﬁﬁlﬁﬁblémydegexﬁd kaRey® Bptidn@lly %ﬁﬁﬁk@bﬁﬁﬁh}’l' Ca.alkenyl,
G . bal kanoyl am no for exanpl e acetyl am no; am nosul fonyl ; d6

cyanoC, Balpbypyl pobeng®¥inmpl e cyanonmethyl. 5 More preferred substltutents for

the naphth-1-yl e t viael .

brom. chi oo FEptRURE? i 3gen, Bl SOl scp Rt BRAND o} bl ok
met hyl , et hbehzoyti met hyI car barmyl met hyI sul fonyl, am nosul fonyl,

pr op- 2- enyl am no, n particul ar the naphth-1-yl group
may be SUbStItU?&%‘: 6’1}'up o THRo SU lf ‘tuents 10 sel ected from cyano,

met hoxy, ethyl, Iﬁkpﬂﬁﬂllalydarefemddmspe@n Rais tmiehiyl o diyyi pricREis hpdfoganlas fnednyt, i On
pattern for_the n - 1-vyl ou is 3-cyano. A further particularly
pref errdf sfﬁbwgq{]gﬂqdéﬁ'@gh - 3-cyano, 2-nethoxy. Another particularly
preferred substii utouﬁﬂprp&hwaspemz AndRYUiogBhEraNIN. thdHGh FelatdhdiotwiGel ey Y
preferred substltutl on E‘ ern is 3-cyano, 2-ethyl. The conpounds of the
present i nvAhRRERFASHTLRLCPRONATING centre, at - CHAr~- and 15 possibly in
the optional suwdumgmxs is phBfyl Ri-8fbStthel BY@kﬂBx‘o%rEQ&Yﬁiie’sAﬁlsl | somers,

di astereoi soners and m xtures thereof that antagonise NK1 receptors. The
preferred chhfichlgrophergh at - CHArl- is shown in fornula (la) hereinbel ow
~COR4A Ans R3 20 pBka)drdts o, RARHEHY &Gmble d3thy P Rresent
i nventi (%?1 IS thgg %l%y %e ?orrmF{’ (la) gherelyﬁetkﬁpmpﬁgﬁﬁopgﬁ&& thlgl or
et hyl ; RZ imethyldrogen or nethyl; R3 is nethyl; Arl is 3, 4d| chl or ophenyl ;
and R4 i S napht ks u t ent s
selected from cgaanls %Ium?aﬂk st ul[é& ﬁpﬂﬁ %o?%ggf%u%/&{‘}egts'% lﬁa??édo%{ l;rm‘
conpounds ohe ndpbthrhyl@nupomhadcélydm@s;e:yafo mlre tEﬂamrphe&oxPItrdlmmmhyi &lly
acceptable s 0] f t hose .made
with i nor gd st‘%‘f ‘r‘t°‘é%"|“%"§gﬁe @qé\k}‘ﬁ' P.’E‘a {54 5‘n%(/s@°'?o‘°‘8 “§’f°é’éé°dﬁt abl e
ani on, gochcg@aaikekyt for cﬁampleeuah’qxbee)thdxycbr pmbb;cyr nﬁghylaydﬁmdyr(mm:zp -sul furic)

hosph f | f ti
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methoxycarbonyl; carbamoyl; C;.ealkylcarbamoyl for example methylcarbamoyl or
ethylcarbamoyl; di-C,.salkylcarbamoyl for example di-methylcarbamoyl; C.¢alkanoyl for

25 example acetyl or propionyl; Cy.salkanoylamino for example acetylamino or propionylamino;
aminosulfonyl; and C;.salkyl for example methyl substituted by any of the hereinabove
substituents.

Favourably the naphth-1-yl group is unsubstituted or is substituted by up to three

substituents. Preferred substituents for the naphth-1-yl group include cyano; nitro;

30 C.¢alkylsulfonyl for example methylsulphonyl; halo for example chloro, bromo, fluoro or
iodo; Cy.¢alkoxy for example methoxy, ethoxy, n-propoxy or isopropoxy; methylenedioxy

(-OCH,0-); C.¢alkyl for example methyl or ethyl; C,.salkenyl for example prop-2-enyl;



_j_ PCT/GBOA 01252 In order to use a conmpound of the fornula (1) or a

phar maceutical ly acceptable salt thereof far the therapeutic treatnent

(i ncluding prophylactic treatnent) of nmanmal s incl udi ng human53 it is
nornmal |y fwoemsvemsed i n accordance with standard phar mac&GTICB&VARact | ce as
a pharmaceutical conposition. 5 Therefarg. in another aspect the present

i nvention provides a pharnmaceutical conposition which conprises a conpound

of the forrp 6?F§./r]y) fo(pExgnpg%é{ﬁﬁﬁgé}%ﬁ?%ﬂﬁ%mﬁ%&%%ﬁ@l%ﬁ by130%xample

phar maceuti ca acceptabl e ‘carrier. armaceuti cal ‘conpositions of
t hi s i nventmeshyleashamon!; dd@i-alkyicatbamoy! forexampia dimathmicarbarhent; Civalkatioybias e
condition that (it IS desi t 0 ml. L Lopical, 10
par ent er al )cx%'ﬁ%lgtg?ettﬁhg's%#(?’%\?g}gn?nr?at%F%{am Ie&c cgﬁﬁg‘%’ %lnts%%gsrugqol lhan(c)l r by

i nhal ati on o@fnosdlifyil fartekomple &anommdiede pur poses the conpounds of this

invention may be fornmul ated by nmeans kno inthe art into.the formof, for
exanpl e, >t abl et S’,k"%&'g}sé{ﬁ’%??’s‘ﬁéﬁ%‘f)gg"&r“a 'i\(\[lp')}'ygﬁf%ﬁafﬁfg anog REhaRs ehAYY:

emul si ons) j&ipRPpERY, Abd] BRBMbSchld& lisdo, Mias AdyafdMiciys, cabd P sbirfdyl &thynfli nel y

di vi ded powders or aerosqls or nebuljsers for inhalati on%?nand for

par ent er al TRyt dipsRycahamoxl, sy tsulianyl, aminospHpayl, prop-Zginy} Agetd ish )

steril e aqugQiemfio. 0i |y sol utions or suspensions or sterile enulsions. In
addition to the conpounds of the present invention the pharnmaceuti cal
conposi tion of #hpastiquipsgemppiRh-hy) SR Brak B substifuted by R todto sehstiveRis er ed

(s mu t §5eQuiskiva REmFHCALLSL dthyithldlo afi ! A BB EuRAALEREE] QL@lona0ent S
of value in treating one or nore disease conditions referred to herein.
The phar magetern éerlthecopprbdivl igtoup iso¥-citahd.sA ifervhenparuculasiyl drefercedrsnbstijution

adm nistered 0. S t . Lhy.dose of 0. to 25
mukg body TG ARG 2Rebod. and s ptBIRN Rk A Sl 4,
recei ved. Tdinahayi |Anothesmrtivalarlp prefrried substitutdon paherh i 3egaoa-ethgicessary, the
preci se anount g,Le toqg ocg&po?%hrédmreelﬁeriw\égdo a%dsegshechr %Jteet of[_ 1 N sérati on 25
dependi ng on t hé "GET LR S RGeS ST BT BIES A TR “BET AY at®®d and on
t he par 15 c Wosibigimteasgionasdbstituents. bEhayedensaterdormasersdil igmes, pri nci pl es
known in the art, Typically unjit age for ill contain about L ng to
500 ngy of éi‘??f?ﬁeﬁ&ﬁwg‘% ‘?F‘H%(‘é'cﬁ th?f&%t%ﬁ% ‘.“a%‘r‘SerﬁTcé’t°és't abl et or capsule for’
oral adnmi ni st r atth®prefhyd Esnfigarali®ndt L GHAPN sa8hdwiip fbonulb@a)Merendélewt ypi cal ly 5
to 100 ng) of a conpound of the formula (1) or a 30 pharmaceutically
acceptable salt thereof. In another exanple, for adm nistration by
i nhal ation, a conpound of thesformula (1) or rmaceutically acceptabl e
salt thereof may be admi ni s'{‘g?'a ' 241 /d’g‘éﬁg‘g range of 5 to 100 ng, in
a single dose or divided into two to fiour gaily doses. In a further
exanpl e, for adm nistration by intravgnous or intranuscul ar WO 00/ 59873
-6 PCT/ GB00/ 01252 injection or infusi h, aRsterile solution or suspensi on
cont ai ni2 g up to 10%ww (and typically 5% ww of a compou of the
formul a ?I) or a pharmaceutically acceptable salt thereof may’be used.

Thus a preferred class of compounds of the present invention is that of the formula (Ia)

a)

wherein R' is hydrogen, methy] or ethyl; R? is hydrogen or methyl; R? is methyl; Ar! is 3,4-
dichlorophenyl; and R* is naphth-1-yl optionally substituted by up to two substituents selected
from cyano, methoxy, ethyl, fluoro and nitro.

25 Particular compounds of the invention are those of the Examples.

Pharmaceutically acceptable salts of the compounds of the formula (I) include those
made with inorganic or organic acids which afford a physiologically acceptable anion, such as
with, for example, hydrochloric, hydrobromic, sulfuric, phosphoric, methanesulfonic,
sulfamic, para-toluenesulfonic, acetic, citric, lactic, tartaric, malonic, fumaric, ethanesulfonic,

30 benzenesulfonic, cyclohexylsulfamic, salicyclic and quinic acids.



Therefore in a further aspect, the present invention provides a conpound of
the 5 formula (1) or a pharmaceutically acceptable salt thereof for use in
a nmethod of therapeutic treatnment of the human or animal body. In yet a
further aspsedsegfae present invention provides a nethod ®FICTIGES&DI2AY a

di sease condition wherein antagoni smof_ the NKI receptor is beneficial

whi ch conprises admnistering to a war mbl ooded ani mal an effective anount

of a conmpound of the forrmula 10 (] a rmaceutical ly acc abl e salt
Chereor " The. pr st  Bikiemethddrtnedbmfu ALt il REFERIERG: *Che

fornul a (| thedéof orphetherapanit ireainkiyt (acioeipg phipRylaaictirebdieng of mamniali@ncluding
preparation of a nmedicapent for use in a diseas ondi tion erein

ant agoni sthF‘a’f'Shé“NP@ImS]& Fryted in ageqrdance wit .Sta‘l‘%’égﬁtﬁ‘ﬁ’ﬁ%ﬁﬁwé@ UECHeRAs f or nul a
(1) and th%w@amagcégmbbmnly acceptabl e salts may be 15 nade by processes
as descri bed and exenplified herein and by processes simlar thereto and by
processels known Thereforrein @pethsr@snecithe present ingention pravides aphaymagehiicahb| e,

starting b Wi0kh LAERies BRES | are
sel ected Pr% gﬁﬂ)ﬂ% chen‘11 ca acrst %??n‘éﬁft’ é%f%é%ﬁ&ﬁ%ﬁaﬁ%&@?ﬁf%g%&rb@

anal ogous tsalt ardephgsmrachisichily asteptablamarreonpounds. | n anot her aspect the
present inventi | : eparing.a.co upd of 20.the
formula (1) or ggfjﬁ%a?%n%%gﬁﬁaf%a H%gﬁg%c%ﬁ%@%ﬁga|"%§tbﬁé&“e”ﬁ}% e\%dldlg ﬁtaﬁ(faé% ess
conpri ses: mannérdacthe digeaae candjpion kit s debiezdfto krmat] far éAakdp)e: by oral, topical,

OHC- CH2- r' - CElL Z- NR3- [.11) 25 erein Ar'  R3 and R4.are as

or e N orPECTET T et B R oD oy EbRAse jooaBih. Fonct i ng
a conpound tidse plitpode® thatbmpdunyy of thls RrvhhifonZndyHle fEnAl dtedByndinRRnown\h 2 Qurt
wherein R, R2, R3 a Ar' ?re Z&S her ei nbefore defined with a conmpound of
the for mul 47RO OHE LEITPPIE: (3DLets, CiRsUles: AGHEGPORUIPILY OIS MERFBY MSmher ei n any
functional egfuRidns, SeadfsObifGietE, gelsl nRAGERTA s¥ppodittiiel, MinkI§ ARNdd PoRBMs BF Ot ecti ng
group; PCTI GB00/ 01252 1i) aoptionally converting a conpound of the fornula
(1) into arfetords oxshplsardorgphalaien s frriparepiesal uss Grcjuing dtiayeners.y forming a
phar mac et |ig@lal e oF R G sé&ll:taguegﬁp&ﬁo%:s&qa&{s%v BRpdRMndbAeR® al be chosen

fromany of the groups desct~ibed in the literature or known to the skilled

chemi st as capsiamsy i ate for the protection of the group in question, and may
be introduced a Ry, Y ' 1 X for .. o
Protecting G ou;ﬁ)}ga‘{dﬁm@‘gg‘ﬁi cm@gmﬁégﬁéé;‘?}@fﬂgg%é?géW%@gg%gp%%%ﬁgmgf
renoval ar ef iis photien mep alae contaimfof be¢o-adamnisated ¢fimuhaepusht @etquertiaiybup wit h
m ni mum di Sv:[/iH]r, Ql%n&'ef\no% plgaﬁ'lggc%%gﬁlalsaegmggpvah& iFl H@atﬁ‘é'aﬁg (l)‘|r| miore disease conditions

20 referred to herein.

The pharmaceutical compositions of this invention will normally be administered to
humans so that, for example, a daily dose of 0.01 to 25 mg/kg body weight (and preferably of
0.1 to 5 mg/kg body weight) is received. This daily dose may be given in divided doses as
necessary, the precise amount of the compound received and the route of administration
25 depending on the weight, age and sex of the patient being treated and on the particular disease
condition being treated according to principles known in the art.
Typically unit dosage forms will contain about | mg to 500 mg of a compound of this
invention. For example a tablet or capsule for oral administration may conveniently contain
up to 250 mg (and typically 5 to 100 mg) of a compound of the formula (I) or a
30 pharmaceutically acceptable salt thereof. In another example, for administration by
inhalation, a compound of the formula (I) or a pharmaceutically acceptable salt thereof may be
administered in a daily dosage range of 5 to 100 mg, in a single dose or divided into two to

four daily doses. In a further example, for administration by intravenous or intramuscular



It wll also be appreciated that certain of the various optional

subst ~tuents in the conpounds of the formula (1) may be introduced by
standard aromatic substitution reactions or generated by conventi onal

f unct i onal woreomgs7nodi fications either prior to or inmmed BEEFHILRSE o) | owi ng
the processes descri bed herei nabove. Thegteagents and reaction conditions
for such procedures are well known in the chemcal art. Pharmaceutically

accept abl e 3aldch JF&Hudién, RERARIER b SBuldRRsiGPEMEIRANY B8F0RM/A (bfY typicall
conventional” manner. Non-pharmaceutically acceptable salts may bg usgful as-’

i nt er nedi at ¥ wAndofasompendnf heformuieil) ersypbamagguticilly ageeptabletsalt heesof nan. 20
It is well inthe art howto prepare optically-active forns (for
exanple) by resolution of the racemic formor by synthesis from

optical | y-acti vé&hetefors inrefurtier espeetl the peescht irowntion prkevides aicorepduné of\ia

Goscribed HEFaRRG pererame R AR RAR s SR RiTrL R aHiro TRt ar o

react ed undedaufieanol thé Rirsanadr azimat Bedlyct i ve ani nation. The reaction is
typically performed at a non-extrene tenperature, for exanple 0 - 100 C,
more suitably atI“éﬁﬁ?\é‘mer?@%étfeé?ﬁ%t,'wq‘i_‘%f‘ %rﬁﬂg‘?sa?rf_{‘?‘baqdl%trf # UBFent for
exanpl e di chhakierwhétainn@Eoriei SRARONK 1 Toeptofis bemgidial WeicRERPrsed NCl ude

bor ohydri des such_as sodi um cyanoborohydri de. The conpounds of the fornula
RLR2NH ar e 3daunisfering thayvaga-bigodethindmalian effpriive Ampwn af 2 easpaeunrd of thefoswpounds

of the fgr (ﬁr%aa&hhh)acém}éaﬂ}%c BBRs8H thbfe8M R p?é@&t%ﬂt%%ﬂ%}dgﬂicg[h@ﬁ?@l’

whi ch itsel be prepared N-acyl ation of the correspondin

subst i t ut edoflaycampsyndef Yedornmua (DTase pbarmaeatigally@ecepiablefsali Wedeef i kh¢) and LCOR

are reacted gggﬁ- ' ' [ - i 1S an
acid or acthvat e'rngg?ﬁﬁﬁtéérﬁgﬁrggylggghg%gggﬁrz\ﬂgotgr‘ﬁ{é&l%?%gﬁl@.ﬁ?%gﬁf
PCT/ GB00/ 012&tar el bgnéfgénl. The conpounds of the formula (1V) nmay be prepared

by reacting a ¢ " - = r' - - 5
wherein Ar' andof%&?ﬂpfﬂlI ougés ‘%{Elr?eetlfoﬁgdewg?ae&?e‘ﬂ %@%%%ﬁﬁﬁzﬁ} ngﬁserr"g%educti ve’
am nati as camididyiporessevastdaschitertdnderehplified hpsintxed hy pptates cindkir dwrenemdssary.
For exanple, when it is .desired. t.0 pyepare a c ou of t.he for. a (1v
when' R1B s ki oA bR Fee I A S ten e B (1)
Emd/ be pr?)tmedc@fbcasrslcsan@ﬁd}ﬁddi;lmw?cg{]m]?yhiml sbaicteﬁmﬂﬁgéélﬁﬁlﬁalahmh a; by
ydrazi nol ysis,. The conmpounds of. the rnul a | are known or 10 may be
prepared i ncEBIAEHYRERYF s%ﬁﬁ%rra“?l%o'ﬁ%\i’ﬁls@qef'g\ﬁ'f‘??é”“c?B?‘P%‘E’ﬂ%ndi ng

substi tut ed hydngxyoumer ddpactiticpresetifveateidprovids afrodelidof stepih@a Compdiay ofoe
converted to other compounds of the formula (I for exanpl e a conmpound of

f ). f¢
the forrd athe formpadh of s Pigrmaceuticay aeceptable saltsheretf wWhighdEcEss COBRRSER | onal
manner to fgrm thRigdd Efentmg: eammouns wherein R is 15 aryl carbonyl or
al kanoyl carbonyl . The foll owi ng bi ol ogi cal test nethods) data and Exanpl es
serve to illustrate and further describe the invention. he utility of a

conpound of the inventionoft-GHPOBARFRSEINRERORY accepigpl e salt thereof

25 wherein Ar', R and R* are as hereinbefore defined with a compound of the formula R'R?*NH:;
or

b) reacting a compound of the formula (IV):

R'R*N-CH,-CH,-CHAr'-CH,-NHR? (IV)
30
wherein R}, Rz, R> and Ar' are as hereinbefore defined with a compound of the formula

L-CO-R* wherein L is a leaving group;



(hereinafter, collectively referred to as a "Conpound”) may be denonstrated
by standard tests 20 and clinical studies, including those disclosed in the
publ i cations described bel ow. SP Receptor Binding Assav (Test A? The
ability ofw@ed#esnound of the invention to antagonize thedweadagsdf SP at
the NK1 receptor may be denonstrated usimng an assay using the human NK1
recept or expressed |n Mouse Erythrol eukem a (MEL) cells. The human NK1
receptor was i sol atf r%l r%g &cccge erflnzeedsaas described in: B. Hopkins) et
al. "lIsol at| SREITLANY TWACH oL R PESHAGR 1'ung NKI recept or cDNA"

Bi ochem Bij~ hy&mo%gmﬁpﬁmbung]@%) 180, 1110-1117; and the NKI receptor

was expressed in Muse Erythrol euke cells using rocedure
sinilar to'®hat °Hé’§§f5’| ‘15’8&2/ 7E NFPAIPSH ‘?flﬂgelvFE%‘“Ié 1) intq angthef f‘lfﬂpéiﬂ%i“ the
Phar macol ogi cal sdh@eagt eri zation of a Hanster Neurokinin A Receptor cDNA"

Mol ecul ar Phar macol oey, 30 1994, 45, 9-19. Rabbit Pul nonar~Arterv: NK 1 in
vitro fu%cﬂ#)onaPP%@byfo(“F@%?Pt‘})ﬂﬂmtl%b'la?qept%lﬁ sgt. Conpound of the invention

t o ant agoni ze t f I 2 -9
Ac- [ Argb, Sar?9, P%ée??%ﬁgﬁé m#hﬁﬁﬁg%gh%%hoscnm"g% ; i%\g‘gg dgr?ggéagél%%onar y
ti ssue may htﬁeatuhe wpkswretb dhid skidled elitinmisy as apppepviatesbiettie prtaataisofihe #bay imacol .

St T nsons Fi it hay e ffoq RHESREEmS clflchdpal pedtB: s oERGRbE e

Zeal and whiPt@edtiajp Grdups ar @rgenit Khemizeyd Theadora W. Graehe AMethodsiof remamal #ar vei n

Fepar i n'q 606" UL i Raio Y BeieriH g Crel Wi MG AHO e 500 The

chest cavi kelewkeropenedokeukn t he top of the rib cage to the sternum and the

heart, |ungs and rt of the tr ea are renoved. The pul nobnary arteries
are isol ated frBr’f‘F ﬁﬁ'é" g%gip’eﬁfatepa]émf?r?é’h‘gé %Y?&OEWP‘PH*HH%‘?‘f““PEfS thge as

pairs. 10 Ebep&mamhéfoaﬁeaw&myaamomawaaﬂa&i DOBRER sﬁﬁs@iaiuoméaemg SO as
not to renove any of the endothelium dp aced in water jacketed (37.0 QO

ti ssue bat wsg%meéubmc%veﬁwel %Pﬁ@rltl&ro‘@am ificationsieiher priox |er framediatplyg
conposi {4 0'?olfm%thml:essés:l‘igscgbem}ema%oyc 4R Hagentstarid reddtlb congxtﬁﬂs fobldn, PO-,
1. 0; NaHC03 | ucose, 11.0; indonethacin, 0.005(to inhib

cycl ooxygemayequresavmweﬂkrwrwmwh@mcal@nom (to block ~i receptors) gassed
continuously w eeandfPiccr alisal $P f{,?rass
pol ygraph via Cénghsré cef 039t5$ a‘r{sdu?:aetrsgﬁgn Bﬂ'ﬁ Fé@tﬂﬁgﬁ%gr% glg%ln ?éd dat a)
acquired uspmgnmmd margiof. t N phaieaceiisrldy apertable falis meyibseginbat intonedsatssi on t o
nmeasur es of X I ed on each tissue is 2 grans,
which is médl n al%ntg%%? orﬂ(l)éﬁ%httaof{%g)p%&g ‘%htr %eqw | i bration period. Tissues
are washed wt hlttuheclph;cmmh Gngiag dbwsaprepae bpticalyraadive fdym? Fonexamiple, bnt er val s.
At the 30 and, 45 ni put h the foll tr. t dd 1x10- 6M
Thi or Sh an ?QSBI%P%&H%%%% 301'51 Yol %i)s)?ntl?%\ém &%%p&xgﬁfyg%gvesstﬂlgg Sateria qs) and

(S) - N-[ 2- ( hod-tbtabrniiectpONKY lahtadonfist pdpenieqss thy sirmdpndrtests idhiown In ¥k hfiapdr i di no] b
utyI]-I\I—rrett{\)%I genzt%g%%%w%ho bl ock NK2 receptors)) and the given

concent r at i"H® By hd being tested. At the end of the 1.0 hour

equi i brati on, Th%cobﬂ:oﬁMsbf%WuﬁﬁhM)ﬁ@thNm RadtelPurdsr additigndar 1.0
hour. A the. end 25 of t e relaxation curve to ASMSP is

done. E&h TfqusUysAmiRation.o ?“e'&a%'gn 1 ‘Y&H{ﬂ\y eﬁ AP ROB-XHFRS WEIPERUS HMrshed

when it fa'ekﬁnﬁSlQOr%@‘)C fohblrd RREDIY O anvbidi® R aurd/ $n Qﬁﬁﬁﬁnu &ertisBlivent $&Ct 1 on
of the protocol is corrpl ete, 1x10 3M Papaverine is added for maxi mum

rel axation exmple dishlotasiethans erimashagpk Ayeieal sedycing paentsdnciudaiboronydrisies sush anf

rel axation e ni st.

Percent i nh|}J &4 gﬁ{o?%rﬁgﬂltng% ni‘l% n g%n%]éﬁ&aﬁ%ﬁgﬁg anﬁgl u%%%%cfg 2%29,9

statisti calﬂrgpa&ﬂmqhivmnnal (maeuder O5he qoenpaunds ofithe fortrinta (16tnady begkepret ifromm whi ch

IP?) t gﬁl:fgé at E olflr%ISprcl)gdlhggluSh% %Jhlghql!saf( I%H B4 pr&?are% ER'% %6 Ii];{nogfof Ehh go&e?ﬂénlaﬂxlg val ue.
substituted hydroxybutylamine.

The compounds of the formula (IV) and LCOR" are reacted under conventional

. . s - 4. . . . . .
acylation conditions wherein LCOR" is an acid or activated acid derivative such as an acid



WO 00159873 -10 PCTI GB00/ 01252 conpetitive Conpounds are determ ned by

cal cul ating the apparent dissociation constants (KB) for each concentration
tested using the standard equation: Kg= [antagonist]/ (dose ratio - 1) 5
wher e doseve es983= anti | og[ (agoni st -1og mol ar ECSO wi t KGHCBEYNAFund) -
(-l1og nolar ECSo with Compound)]. The Kg.val ues may be converted to the
negative | ogarithnms and expressed as -log nolar KB (i.e. pKB). For this

eval uat i on cheAEPR| Bl @omPOHENSH BE fobRalh BN A %e?%&%&b;r Rlac@Atbabollcaiaed in
t he absence and presence of the Conpound fested using paired pul nonary 10

artery rindgeymu Ypot ency of the agonist is determned at 50% of its own

maxi mum rel axation in each SHEVEH,-G) gﬁ%@ ues grg converted to negative

| ogarithnms and expressed as -1og nolar . NK1 in vivo functiona
assay~Test E) The activity of a conpound as an antagoni st of NK, receptors
al so may. be ,15.d

t

NSt T at LN VEVO, I ahor animal s.as_described in:
Buckner &t AP AT R ?S;‘Temgfbgtoi{%%eﬁﬁ “‘f@c@&%ﬁiuﬁdﬁ{lﬁd‘%ﬁ% RRFUPR cept or
Ant agoni st somfitidas ovichfosaiesil igradips being praieced asmecédsarg C FerAghmple, vAgamiist s and
the Indirect-Acting Mnetics aj cin, rotopin.and 2 Met jSerotonin in
Lhe Anost haETZatp REReACEgnd SR TSR A{IVERBER B3 rpgisthouaHRL RS
PP1168- 1l 7% thé Qoripsimb bfthe formaRi(VNGiaPbe proRERE 89 FithalithigOgmep) Résovel t he
present invention by the above nethods are presented in the Table |I: Table

1: Exanpl eRravepiigyallyraish acyyhydmgigolysiss The peprosndsqfishn fosmuds (iagednowngdi es t o

denonst {@t eqqly g pF‘cﬁd: Rbn RntiGnalRARRY RF e%ﬁl@ﬁoén@l‘(@d%iegjan&[%suhﬁit&@& ried out
usi ng standard et hods. WO 00/59873 -11 PCT/ GB00101252 e Tests provide

evi dence ofhydrexbueylaming.agoni sm of SP. SP has been inplicated in the
G sease. cancer CaPe AR SERE Torhfl (M RHER b Bl e 2 ome
pai n, gast forimutad®} fonexanpjgrecompoind afyhe fgamula (It whertini is hydsigeomaypbrageal
e il RS o MO0 B PSSR SRR 54 9
15 arylcarbonyl or alkanoylcarbonyl.
The following biological test methods, data and Examples serve to illustrate and
further describe the invention.
he utility of a compound of the invention or a pharmaceutically acceptable salt thereof
(hereinafter, collectively referred to as a "Compound") may be demonstrated by standard tests
20 and clinical studies, including those disclosed in the publications described below.
SP Receptor Binding Assay (Test A}
The ability of a Compound of the invention to antagonize the binding of SP at the
NK1 receptor may be demonstrated using an assay using the human NK1 receptor expressed
in Mouse Erythroleukemia (MEL) cells. The human NK1 receptor was isolated and
25 characterized as described in: B. Hopkins, et al. "Isolation and characterization of the human
lung NK1 receptor cDNA" Biochem. Biophys. Res. Comm., 1991, 180, 1110-1117; and the
NK1 receptor was expressed in Mouse Erythroleukemia (MEL) cells using a procedure
similar to that described in Aharony, D., et al. "Isolation and Pharmacological
Characterization of a Hamster Neurokinin A Receptor cDNA" Molecular Pharmacology,
30 1994, 45, 9-19.
Rabbit Pulmonary Artery: NK1 in vitro functional assay (Test C)

The ability of a Compound of the invention to antagonize the action of the agonist



Accordingly, one feature of the invention is the use of a conmpound of
formula (1) or a pharmaceutically acceptable salt thereof in the treatnent
of a disease in a human or other mammal in need thereof in which SP is

i mpl i cat edv@oaksmt agoni smof its action is desired. TherRETGBO0136SSi bl e
role for Substance P antagonists in thegtreatment of depression. 10
Accordingly another feature of the invention is the use of a conmpound of

formula (1) I C alt thereof. in the treatnent
of depr essi‘A‘SﬁAf% g M‘?g@g out% [a%ﬁ’(mf %\tgmélha PPy "S%%E’z%g% of the
range of etiémedisgatad hcrcbmttgabbeblishedtxhahcanu Pha&matol Ikp. TRPBYBIH7WIGeH ar e
capabl e of _bl ocki Rg}%hel Qc{‘] @ al so be useful as tools for further
eval uating Buglger § Frﬁ'd,) ngeld: StinganHashen Gy ynrbsH dnililies s Shepvithe
Tachyk| ni ngk@mRby. As a resul t, another feature of the invention is

provi ded by the use of a conpound of Formula | or a salt thereof as a
phar macdl ogi cal Maledirnufeniang whitpebbiés ase enshasired Aiad-vsmisaden imiozatepb sinoVithew

di sease nog 6@%@?@2&%?&&%&5%&&&?&%@ G@l lﬂ Wnd RER ARG yuh nts for

treating di's Pare | | cat or assays eir
di agnosi s. ugiGs/mh et §.9R2Smifkgfoq @twqagulsmtmatpe@bsbﬁ ht thestf aavityoisopened framl theriopi ng

exanpl es, r Rl a ot herwi s )
oper ati ons O\E\%’%\Eb%%ert%h% sgeui aétddr 00 @%’ﬁn%ﬁéﬁg?éh%{emrcgf Ure re“fqﬁ'ef Tl‘ée at a
t enper at ur puinfontryarterdesge: iodlatddBEr@b tE;rest bf the dssyeswnd cavih hblf ansrveas paiflr i ed over

anhydroys magnesj um sul f at e; eva ration.qf 25 salvent was carried out
usi %g a ot a?y 'Z{‘f SSBPEEDFC S gdﬁ'ﬁeé’cftab'ﬁ‘ésééﬁflem%%s%ﬁd’ﬁt i9derBayedany 4. 5- 30

mm Hg) Wi t Bf te BRdothelieMpPIdPldde RinGatddackre®B7@ °C kibdup baFRS Ednfighif®i Nt's are
uncorrect ed

f | d h f |
resonance PN@F%I‘V) ??éI&T‘%&h‘ﬁ%’\’??Hﬁ)bé’él@%écs‘?génlﬁgsétﬁ?%;(%r gﬁﬁqﬁgf ﬁﬁle 212{ (a%Fggrerltatlt gd
system wi th saMIeS) g@sﬁ i NaH2POS § W RafiOS, &E | gk l:qmozmdba@mﬁ@% %ﬁz&ﬁﬂﬁ) 2ally,

only spectra parent” nmisses are’o are’'reporte evi a i ons:
GO car bon cyasuxygahase); /M- Pmpliaydldn@wmooﬂdod@re%rs)i\gabked lcﬂi&inhydsfyaﬁimm de,

DMSO  diret byl sul foxide, EtzQ diet her, Et OAc; h acetate) h;

WO 00l 5b%7§?'¥Pz -‘yc??)@s BPOSSE T MSAT °)“ rF%’ﬁSS Pﬁiyﬁm’tég;—‘f& nQ?c‘F"é‘équc‘i"F&gnetl c
r esonance,

Coyl atton Rl 5‘9%‘%‘9?§'é“?§%‘?‘éﬁg‘*g‘r‘%{‘%@ﬁﬁwﬁ°f3ﬁf€’ﬁ*}§ﬁ5f§fé#é&“ﬁro L
equi val ent synvessicadelggasuees of elaxptioad sol ution of an am ne ( 1-1.2

equi val ents) anﬂnt}ai } ﬁglgly élgégd% c?ch(li(zasu%gél'% ér%lm?/g;'dﬁ ):h 1s necfo‘fl}oughoutcﬁie 1 pht he

reaction is optiona ncen ate
saturated houat equmbnauerr proiodt Tissueslare sthcp umhftheephykuyloghakmhtalgmmhys St andar d

reduc_tl%oe( f‘"i atnltccr)‘palsre &hS3 (%andh??m gs th{)@ﬁﬁel‘%‘éérgﬁh\?gt}smgﬁc Sle% sol uti on of

an amn eqw va en an a and acetic

acid (2 eqummbmnmrptah@oﬂdckm3 |4rz4rmt barmsmf(samftzi(m@ﬁcmar -ef-ore
addi ng NaBH3CN ( 7 equivalents). After. 10 1-16 h the reac%ﬁﬁl S

optional ly (%Bméwwf&?)é?ﬂmd’&r %&lbﬁ‘RFé‘ﬂ‘“PW“U@I\W metylbrazamide ¢f blacks™Kar at ed sodi um
bi car bonat ?ec@&grsg, Qg'élthg 'é{v'eﬁ E&Qeé%n&h&ﬂﬁ%%o%gg Xemg tested. Atthe end of the 1.0
hour equilibration, 1x10-6M L-Phenylephrine hydrochloride is added for 1.0 hour. At the end
25 of the 1.0 hour, a dose relaxation curve to ASMSP is done. Each tissue is treated as a
individual and is considered finished when it fails to relax further for 2 consecutive doses.
When this section of the protocol is complete, 1x10°M Papaverine is added for maximum
relaxation.
For non-competitive antagonists, the percent inhibition of relaxation is determined at a
30 given concentration of the antagonist. Percent inhibition is determined when a tested
Compound produces a statistically significant (p<0.05) reduction of the total relaxation which

is calculated using the total relaxation as a percent of the control value. Potencies of



Fi nal conmpounds were converted to the citrate salt. The free base was
conbined with citric acid ( 1.0 equivalents) in nmethanol, concentrated
under reduced pressure and dried under vacuum (25-50 C). 15 Example 1

N-f (S) - 2- (@) eMSB#73 h| or onhenv! PCTIGBO0N1252

) - 4- (nhenvl am nol but vl | - N- net hvl - 2- net hq@gv- 3- cvano-1 naoht hanl de
N-[(S)-2-(3, 4-Di chl orophenyl) - 4- oxobutyl ] - N-net hyl - 2- met hoxy- 3- cyano- 1
napht ham de.o¥@stve Tohfpdunts hit d@t@th&ﬁbW&@’c%iauﬁg ﬁ{é(lﬁﬁ:ﬂcr{t aeuelativecaghagt | on .
conditions to ve 20 the title conpound which was convened to the citrate
salt. ~H NM&BQg@@aqm@pcemmend%)edtymagsteneafde@ﬂa)we. 07-7.98 (nm), 7.79-7.55
(m, 7.51-7.47 (m, 7.37-7.32 (t), 7.08-7.00 (m, 6.53 6.49 (mM) 6.31-6.28
(d)) 4.60-4.50 (t), 4.07-3.96 (m) 3.92 (s), 3.90-3.78 (m, 3.86 (s)) 3.45
3.11 (nm), 3.00-2.88 (M) 2.79K@S)[ant3go?1&t](Bibserﬁtitﬁ&)(S)) 2.56-2.44 (m,
2.03-1.88 (m; M5 APCl, mz 532 (M+). 25

N-[(S)-23(3, 4-Dichl orophenyl) 4- oxobut yl ] - N- net hyl - 2- net hoxy 3- cyano- 1- naph
t ham de wa a ) molad BEr n cid. A
m xture of Swrléf 22%‘0 S‘mﬁlg%[l(%g?lﬂtan% mel 100° %Lﬁxo‘j&ggglge?nr%? egBuntl (\Et(%e

sol uti on wasmfmcsmgaene)mm:hc Iﬁpdalummayd:edem(eac&& th9 neanivedofryidmadand 2xpaapdat hoi ¢
acid (5.00 g were added 30 and allowed to stir for 30 mn. The resulting
suspensi on a4aleg BWHF Bd (ko PBBLE Eon thisevaluation, copplfte senrepipsion&ispense puryss faindi um

o um ¢ ni Qe gPARE PP IRLRE SR BhLL S B GRLABIEE, hihe bl pRbIBE"

001 598730 - ]a’ﬁte@ﬁFVgE.BU&I ;ﬁfpﬁ&Qofahn atmﬁi'stsd dd:tanp!hd:dzn 597 afiils ¢wromaxifmusildelrkation

resultlngln e formpt re |tate whi ch wa tered and
hashed it SRRSO Al o S K Sl Bhipd it e

round- bot t gpRg Ed @sk, di ssolved in nethanol (70 m.) and toluene ( LOO n),
concentr at ed, redi ssol ved i n net hanol (70 m.), concentrated, redissolved
again in HMMMMIMI uene ( 100 nlL) and concentrated to
afford the product as a yellow solid (6.26 g). M5 mz 313 (M1). ~H NVR
(DVSO- d6) : 8 12The aquyjtyaip comppynd aaaesmes,omﬂogri)"(l geeptryalspmaybe 2 H) 7. 70

(m 1 Hs 7dcﬂ'n%n§tmcd Hivo mabowsrpxhlﬁlam% Qeeexbémomk&r@a@htﬂiﬁe&ﬁm A sol ution
of 3-hydroxy-4-iodo-2-napht hoic acid (8 g), dinmethyl sulfate §I8 03 g), 10

powder ed pdilackada iy Taghykinia NK: agl BK: l};ceptandn@gg;nsas:@tﬁmr@heconeoctm ndysed heat ed
under refl 6&&.&& é@ Agznesﬁed m& tmemuﬁgm.&@ué& Fm ts@lmr@&ur e,

triethylam was ad and stifring continued for 30 mn. The
sol ution vvd\dethylfseeqt@t!n tnnhm@qathauqsé@umeaw i % BharmcExgy Therd 1993t Vol@6Y(3acet one
(50 m). hbg) dg.fi7gt e was concentrated to a yellow oil, diluted with EtOAc,
and washed uccesswely with 1IN HO ( 100 nlL)) saturat ed aqueous sodi um

bi carbogat e ( 1GeullS ohtedtingahupiesantagivé corfbunds)of theesontgavenuordiyabeabans dri ed
(sodium sul fate filt Xo| ntrated) and purified by chromatography
(0-10% Etoé{n%(’d)s%%re ar?eéngdelf]’meclfoag%ﬁd the product as a yellow oil (5.53 g). tH
NNR(DIVBOdb)88.47(s)1H))809(m 2 H, 7274 (m 1 H, 7.61 (m 1 H,

3.94 (s, 3 H) 3.87 (s, 3 . (c) 1- l%ﬁ@?ﬁ nmet hoxy- 3- cyanonapht hal ene. 20
Based on the procedure of W)odLJL i, NA, Weinreb, SM Tetrahedron
Lett; 51, 4907 ( 1979), et Bydmpd met hoxM-4| b bthoatd (5.0 g) was
suspended in xyl ened_(__-l_OO-mgg-—eeeLed_L | al winum am de

sol ution (approxi matlely 37 mm#l) was added and th&3sol ution |heat ed under
reflux for 2.5 h. The"sorutioly was then [cooled 10gy C and agidified to pH 2
by addition of IN HU __and extracted wth Et OAc (3x100 nl). 25 The conbi ned
Et OAc extracts were washed with saturated agqueous sodi um bi carbonate ( 150
m.) and ?rine (1 SOn), dried (sodiumsulfate)) filtered, concentrated,
and puri2 i ed by chromat ography ( 1:1 Et QAc: DCM then 10-20% Et OAc i n DCM
to afford t¢imiqat Sxddiet as a white solid (3.29 g). ~H NVR (DVSO-db): 8 8.69

(s, 1 H,

8. 24- %hmcal studies tol_gemonstratc the ef}xcacy of a Compound of the invention may be

carried out using standard methods.



1H) 7.76-7.65 (m 1 H, 3.99 (s) 3 H; MSmz 311 (MtH). 30 (d)
Met hyl 2- met hoxy- 3- cyano- 1- napht hoate. Through a suspensi on of
1-i odo- 2- net hoxy- 3- cyanonapht hal ene (0.250 g)) Pd(QAc)2 (0.018 g),

triethyl a%&g §,§73081 g) and nethanol (20 nL) was bubbl edpcrcBunIzzpNOXi de

for 25 (8 9873 -14 PCT/ GB00OI 01252 81 then stirred at 70 C under

carbon nmonoxide ( 1 atm for 18 h. The~ dbol ed solution was filtered, rinsed
, concentrated, preadsorbed onto

th th | 20 nl) d
oo e Treler iy ehoech e 5t SBSORTR b, P BAE ooeh STIREAAR) t o

af f ord thet@&%ﬁgy%?mﬂnéﬁ&lst&scﬂg ird1ud Qe ] 3Rnatoid ArtiBs, (A@@Q&Q@hxsezge 78 (s)
1 H, 8. 12-809 1 H), 7.84-7.78 5 (m 2 b, 7.70-7.63 (m

4.02-4.01 (cAgces S zophrmlefﬂ%ima allezarzshlmiwzaﬂanlrzwn naz%ast@mtmalon (e)

2- Vet hoxy- B ARAY 2GiBspn a@e Y

2- met hoxy- glyg%/{-glnglft%- apht oat 0 bfl% , %—l‘% e?}gets% %‘gmn%tonﬁ’af—sea(sg m.),
water ( 4 mhychawdlmb\ﬂimaﬁgpre(mon hﬁpyrtwa@nsmgralmnd\marcan:ght at room 10

t enper at ur e. ion with saturated sodi u ar onat e and
extracted with Ef émgll eong‘fﬁa@é%é} F%ﬁlg?nu A& el ? aé&ml’““s 248 %ion of
1 N HCl angheriatentitaly amebtabEtsaiQher‘Ebﬁmmhigmtrﬁenk a@/zemsamm\aaxshedomtﬁdﬁ wat er

(30 nmL) and bri d.(sodi um e),. tittered,

concent r at SRR éf”éﬁ‘?gft@re)g&nl‘ﬁ“&ﬁ l(‘ﬂ@é ‘518‘}‘3208’53‘40%'8 a?tl?f’d%l S“‘Td H) )
8.08-8.02 (M 1Thdre ish p%@sllﬂe e foﬁ’fBut%tddlePZntﬁ@rn?sts@ﬁtt(erﬂcathehaof dépeRions, 3 H);
MS mlz: 226 15 (M1) 2- Met hoxy- 3- cyano- 1- napht hoyl chl oride. The

car boxyl9c "’e‘EGPer&Hsa"B‘B?f gatyre 9t th iqvisptiqngs V‘éé‘ﬁﬁ)?f&lcr‘?@Pa'é]dd’f &rryla Ber py
reaction WphiimfXativdilyGheplab@Qalt thefdoMin¥ht RemERbAkdprdssioR iPHNImaaor DiVE: Af ter

concentratl ng the reaction mxture to dryness, the acid chloride was used
wi t hout purmanrealin gpgd thegpof. )

N-[2-(S)- (3 4- D¢, h&r&mersyygc)of eV CNERE ¥J the NecfBRE OB8P, SorfiyRREs whiliooxy- 1

napht ham de. A solution of
N-[ (S) - 2- ( 3apebldiof hlogking theinpétions -thaydisorbg yerfyllaf 1adisfert fuytheneivalvatiniitiel er, SC; WO

951257 7)5 | ;SR BRSO et Bor ML AL RO D! 425 PRTRE! FoRl uti on.

The m xture a sol ut

3- cyano- 2- rfmﬁrengnhdkmaphnlmbvxm t!yrthdaemlﬁa 2ém Gt nEEBoraiid obr al sadypthredf agver 30
m n. After5|rr| mte ratur t he .or i c phase was
concent r at &P ARYC pg?c ag‘g}“ %‘Wl‘eg 3§’P§36§ atoy ogf’?‘g?igease moGels or

N-[ 2-(S) ( 3,a4sa¢l mhhsaﬁmwienpingnéw Itl;edrpemjcmgémk for Neating ldjskasds in yweiioh-SP-diet hoxy- 1- n

ht hani d (300 O-d6) 8 9.70-9.64 (m), 8.67-8.57
8 07- $m97e('WPna‘F 86 %éﬁsayhg?z%%‘%%“% . 7.52-7.48 Enn)) 7.40-7. 33 E?@%

7.12-7. 30 (the mVenQén 13 1lﬁ13tr£téﬁ by fhe &ﬂ}o@ar&&oﬁlﬂﬁmfg &Zm@lez,gn 3ich Oyhered. 53- 4. 44
(t), 4.11-4.00 3.92 (s)) 3.91-3.73 (m) 3.71 (s), 3.4S-3.38

(n). 3.33 (%plica 32%?‘%3575‘2“39?‘“2”@% (d), 2.63 (s), 2.60 (s); MS APCl, mz =
455 (Mr). Thi s cppaRHWerdRaried aitatiodin o @fbRAt Bmpardthit] @aQf, 204 feRAPAGRAITRT S.

the range of 18-25 °C;
(ii)  organic solutions were dried over anhydrous magnesium sulfate; evaporation of
25 solvent was carried out using a rotary evaporator under reduced pressure (600-4000
pascals; 4.5-30 mm Hg) with a bath temperature of up to 60 °C;
(iii)  melting points are uncorrected;
(iv)  final products had satisfactory proton nuclear magnetic resonance (NMR) spectra;
v) Mass spectra (MS) were run using an automated system with atmospheric pressure
30 chemical ionization (APCI). Generally, only spectra where parent masses are observed
are reported.
Abbreviations: CO, carbon monoxide; DCM; methylene chloride, DMF; N;N-
dimethylformamide, DMSO; dimethy! sulfoxide, Et;O; diethyl ether, EtOAc; cthyl acetate, h;



WD 00/ 59873 PCT/ GB00/ 01252 -15 (h)
N-[2-(S)-(3,4-Dichlorophenyl)-4-oxobutyl]-N nethyl -3-cyano- 2- met hoxy- 1napht
ham de. The al cohol from (g) was oxidized using oxalyl chloride and DVBO
under stamd@owsdBiern conditions to afford the al dehyde. PCYGURORE00 MHz)
DVSO-d6) 8 9.70-9.64 (m) 5 8.67-8.57 (mM2-S.07-?2.97 (m, 7.80 (s),
7.72-7.55 (m) 7.52-?.48 (m)) 7.40-7.33 (m, 7.12-7.10 (d), 7 04-7.02 (d))
6.87-6.83 ( Kbur(s§, mifi; xﬁmaﬁs (NMIR; rﬂ:cﬁgnﬂag‘%u&?e}onaﬂcel s ;ﬁmn@c@ g@ 2, Tigp;, 3. 92
(s), 3.91-3.73 (M, 3.71 (s), 3.45-3.38 35 14(s)) .97-2. 95
(d), 2.63 (S"-’Fahﬂ“‘#e'a(‘s) M5 APCl, nmlz 455 (Mr) Th| s conpound was

‘23 hagacze“ Zgd6asséndﬁﬂcyraﬁmﬂfcfc?sttb%%ﬁ@ﬁ%b%edﬁéﬁx%x&?an%cﬁ chforiliOf1-£xampl es
N-[ (S) - 2- ( 3 eduivilepts) radgérin pisticretl-sohdibw pi/ar anhinerglt h%bq@vmmtsmmtﬁetbylammel- napht
ham de | e t e under sta rd.re tive

i nat i o cGrarisAS) Do ARREL-Bh Rl Eacbh R Sp R oSl AR W BhET R ray
N-[(S)2-(3, mmlnﬂ maﬂphmyls:)tupé&edxmm ylc]arbbhmmhenamﬁﬁémby@tranayg&myl napht
ham de was repl a

N-[(S)-2-(3, 4- di %F%ﬂ‘écﬂy‘f Jmigatipp SefetsI9 the (ynisel prppedyredn whish 2 splution 9f2hi de.

15 Al'l corrpammésl-mreqmawgrztxmidehgadet(ma z:afumrea@ndmgawahﬂqn eq@@ahén& a:Exarml e
2 ~N C ~H NVR (300 8 8,65-8 ): 777 .55
(M) 7.51- 7S%°d(1? )ncth?ﬂ%@ff 1340 ("E%“‘GS?CW ading T‘(a(‘#? N (3 66“18@“(‘%(}7 Aftgr 32- 6 29
(d), 5.8 5146 htM nea&oﬁ%‘ tignall @nccﬁtra'@e'il agso‘ﬂveﬂTn th aﬁ)’d \%Ehé@v)mh g’amﬁgte@ 77
(m) 3.70 (s)) 3.64-3. n, 2.74°(m, 14 (m)
2.00 (bs) 10 klcwoqaﬁﬁandﬂsnw@edhﬁ%wmwpmﬂ 25 V\o 00/ 59873 -16
Exanpl e 3 PCT/ c nvuned e sg W Mz,
DVBO- d6) 8 g 6??#)195.&3@@&&13 ek 5 t\Jth?cQtrz\te saltch“lh ?‘h%@ lELM%@}f&ﬁQ@h
7.40-7.37 (nijc arrda(iﬂrqmalem) in metbsno? qooce@a;tted m@ewéu@@p(e@wre ayd?lﬁlccsurtﬂdr (d),
631629(@9uu (2%5 .46 (t), 4.01-3.96 (m)) 3.94 (s)) 3.92 (s),
388376(n% ‘% 3.47-3.16 (m, 3.10 (s), 3.01 (s), 2.70-2.4S (m,
2.34 (bs)s Exﬁxﬁm%(m) MS APCI, mz = 560 (M). Exarrple40~O/ ~N _\
MeO \ ~ CN - \ 7) 7 (m,
(n.)) 7- - 7- AL X = H a ). S
(m, 1.8-2. ﬁaémamhﬁ APCI m z 826 (I\/Hr) anal ySi s cal cuI at ed for

9

3
, 8-
Cofencizath L f gy é@&gw@%@%ﬁ;wmmﬁama@yé“z@w@ 10, found ¢
-17 naphthamide was reacted with aniline under standard reductive amination conditions to give
20 the title compound which was converted to the citrate salt. 'H NMR (300 MHz, DMSO0-dg) &
8.64-8.61 (m), 8.07-7.98 (m), 7.79-7.55 (m), 7.51-7.47 (m), 7.37-7.32 (t), 7.08-7.00 (m), 6.53-
6.49 (m), 6.31-6.28 (d), 4.60-4.50 (t), 4.07-3.96 (m), 3.92 (s), 3.90-3.78 (m), 3.86 (s), 3.45-
3.11 (m), 3.00-2.88 (m), 2.79 (s), 2.73 (s), 2.68 (5s), 2.56-2.44 (m), 2.03-1.88 (m); MS APC],
m/z = 532 (M").
25 N-[{(S)-2-(3,4-Dichlorophenyl)-4-oxobutyl]-N-methyl-2-methoxy-3-cyano- 1 -naphthamide was
prepared as follows:
{(a) 3-Hydroxy-4-iodo-2-naphthoic acid.
A mixture of NaOH (2.12 g) in methanol (100 mL) was stirred until the solution was
homogeneous. Sodium iodide (3.98 g) and 3-hydroxy-2-naphthoic acid (5.00 g) were added
30 and allowed to stir for 30 min. The resulting suspension was cooled to 0 °C and a 5.25%
(w/v) aqueous solution of sodium hypochlorite was added dropwise and stirring continued for

1 h. Saturated sodium thiosulfate (25 ml.) was added and after 5 min the solution was



PCTI GB0OOI 01252 Mor pholine is the am ne, except

N-[2-(S)- (3, 4-dichl orophenyl) - 4-oxobutyl]-Nnethyl-3 cyano- 1- napht ham de
was used in place of

N-[2-(S) - ¢ obrs9878 hl or ophenyl ) - 4- oxobut yl ) - Nmet hyl - 3- cyaReT/EBEIRE Xy - 1- napht
ham de. ~H NVR (300 MHz, DWMSO- d6, 373 g% .8 8.4 (s), 8.0 (d), 7.2-7.7 (m,
3.8 (s), 35(rr) 32(5) 2.6-2.8 (m, 2.2-2.4 (m) 1.6-2.0 (m; M APC)

g vater - Walilths p 28 HalRo P EHET Sl bR P OSol bl o o

te
/' N NHich/was filefed@ht Gashell withiwadR(50360). Nz preciyBe tla) trnskrfed tédl) ) 8. 04

Q) 4 So rpincbolShe ek uitiShea fradiho o ymd luensligh R Sndehalthy > 32,
m, 3 07 rédigsolved Baméthnpl @0 L) (@hcenttated, récﬁésblv?d %‘hu{ ﬁ)meth'%maq70 L) al?d 45 ( W)

2.38 r Exanpl e

Fo
the i nt r ﬁ%‘a?n&t(iéa\w%ba*\dgfﬂff?,“%é@oéﬁf’@r @bweﬁlgﬂt §s w%%aa‘em%wwa{w
3-cyano-1 tha MBOERRSad. I pht hoyl
chl ori de. 3Bg?lﬂght hm;g%,rl%lggdur gdggf Qletqlgl))rBQi 12%)’38 %%gn{)ls{%)r?;%g?ﬁgn %&?)gm Soc.
1764- 1767 TWda7 } 11742 aaghhal i ¢ anhydri de was bromi nated and converted to

3- brono- 1-paph rified to nethyl
3-brono-1 (@:phw%ﬁgq’géé%&’gﬂh% %Ng&;[hﬂﬁﬁgol | owi ng procedure. 3-Brono-1
napht hoi ¢ aci dA(solMﬁBn of @hyddﬂ%wﬂo&)napbthoidia&'é(ﬂ @ g dinetipChd1fatel(8BB gyyl.) and

i one borBraes SRR <Ry 4150, e it Cigh Mg o ety o 8

resul ti ng 18@. Uthe estuddnl \oasedoltemtowansmdmpemth aﬁéthylame(mﬂ)ewamddal htd for 4

hours. The.m xture aporated i.n vac the r rated a
Cecond 11 SETEGHT TSRS Gl ol St e Siored Bihne & o e igaGQBAyey | n

met hanol  (with amc)nemnsllmfemm& wadﬂahamratte@mweﬂbwm cilmcdlﬁzﬂmoxhe

nuxt ure was evapqr at ed and the residue purifie

chr omat ograp Mgshed F%W‘Vewhﬂéﬁé (1500 mby), satgratsd aguepus ?ﬁé‘t‘l’i‘}/Plca’bO“a‘e (100

3- br omps 1-papMd et @100, Wk b‘gaﬁ@ hatle (vasl@&dsisda.un%“@atc) ﬂﬂeMNR (CDC13) 8
4.01 (S 001 59873 PCTI &B00/ 52 -18 ‘gg 50- 7. 69 (m 2H)
ar omat i c) ;copcengated, gnd pygified py CHP@W&SY#E?)Y (08107 tPs’tC ip Pana?SbWE@[fﬁOEQ theg 25 (s,

JS angro {)jﬁ%t’%%ﬁ?ﬁ’ov@m’??g g‘ ggjggbc )5{;)3%%% %@2& %2%5%79 Dewar ,

met hyl - 3- hrﬂ)rﬂélﬁmphﬂhda&%sm 28hkedtlzd to nethyl 3-cyano-1-naphthoate and
t hen sapo |f| e } f cyano- 1- napht hoi ¢ aci d.

3- Cyano- 1Qnaph?hlé+_°c9§°m3%( Eg%'o%’ﬂg%.e e/m‘rnl) was suspended in DCM (450 niL).
To the28ti rr ed Basedtontie pmdmddéWooat,dLyKhnﬁ] NAj WeinfeblMBTgrahdddon hawols), i n one

C01rod 1 aPoBURar belly PR Bpb g Db B ut e e R

M xt ure WahL); eduleditd DACEHimethy MRt afide tdl6xidnapple)Sm eIy 3¢ Mirficl§ ek dadéce from
tol uene to provide the crude acid chloride 10 as a light yellow solid (
17. 4 g, queadthersglutignheated undaqeafiux for- Mz Thegiglugion wasndipn epofedge07Cand (¢ 1H,

aromatic); a(:%hf%% $pl4 b@taddlak}x ofal'i\pﬁ@f dnq)extrﬁrtc%&vlﬁr lﬁ%A@QBxlbb‘)ﬂL?r Oma-t ic);

8.66-8.72 arofmati c) . aromatic
ar omat 28) Tl(e|cp1)1bmed EtOAc extracts were washcd wnth saturated aqueous sodium bxcarbonatc (150

o (9 2. (BIEERE BRORII M (G RIOP I BRI Ry o) e

di ssol ved chfomatogbBphy (UDBtO&c)DCMothbm;O §®%rﬁt@dc goDOM) mwfﬁmd.;thadm@dct.’a.@% aqueous

3 cyano- 1 FHSAPROG S of TR 805, S8 5 THioR3 £ b et 93361 3! s added
dropwi se OvBY, 736-T85Mk, € H), 3T¢Be(sm N); MEmpeH 1iker).al | oned to warmto anbi ent
tenperature and stir for 20 h. The |ayers were separated, and the aqueous

phase WAsHAY wMaBhbEwrrs- 3rﬂ¥ﬁm° ‘TH@hH’Bﬁ‘Bi ned organic |layers were dried 20

(Na~SCa), filtahgf)kh asdpiRRer fidd- %ﬁet“@@“ﬁcytaﬁorﬁkﬂtﬁa@nev?bQ‘S@g)f P DAC),
Purification by chromatography (silica gel; 5% acetonitrile in

provi ded t@&138s W@Hlﬁﬁm’f‘oﬁ?&gl gxang mgthanel %mw vz-vb@b@d carBop monqxideet 25
(DVMSO-db) S 1.46-1.60 (m 1H, CH); 1.77-1.91 (m 3H CH); 4.38-4.41 (t, 1H
CH); 4.54-4.57 (t, 2H, CH); 6.43 (broad) 1H, OH); 6.84-7.26 (m 2H,
aromatic); 7.44-7.54 (m 3H, aromatic); 7.57-7.80 (m 7H, aromatic);
8.04-8.33 (m 2H, 25 aromatic); 8.61 (s, 1H, aromatic). (iii)
N-[(S)-2-(3,4-Di chl orophenyl) -4-oxobutyl]-N nethyl-3-cyano- 1- napht ham de. A
solution of oxalyl chloride ( 15.9 g, 125.4 mmol) dissolved in DCM (350 nlL)
was cooled to -78 C. DMSO ( 19.6 g, 251 mmol) was added dropw se over 10

m nutes while maintaining the tenperature of the reaction m xture bel ow -70
C. The mxture was stirred 30 for 30 mn at -78 C. A sol ution of

" ~NY ~ L~ A N T T T Y A [T P T B 1 'Y T LY o a D T L

5
1.
6
(
(
(




WO 001 59873 -19 PCTI GB00/ 01252 m xture was allowed to stir for one h at -78
C) then warnmed to -50 C and stirred for another 30 m nutes. The m'xture was
cooled to -78 C and a solution of triethylamne (25.4 g, 25 i

di ssol ved wo oDy 70 nlL) was added dropwi se over 10 nin. GI‘H%BW“WEJre was
then allowed to warmgradually to anbi enigtenperature and stir for 20
hours. The m xture was 5 then washed with 0.5N hydrochloric acid (2x250

n), water ﬁ@é%eﬂkbu)remdosehme%ﬁéowéﬁd*meln raeﬁ)tfemtrﬁ ﬁi%!égon@ataom&}h%@rganl c

| ayer was dried (Na~SCa)) filtered, and concentrated in vacuo. The residue

was purifi edlieryd, Gh&ﬂﬂﬂ’ﬂtb’@?téw(z@ﬂmlaé‘éD&M (20gulp)p 9prempted rpreadgrbedontr ovi de
the d d f

R (Ve %E‘%‘ﬂ?“éﬂ‘z’%w% PSRl @O E0AS 8 pordiel o i gyl

(M) 1H) ar oaed whi solid (071 B38). 7 HNMRIDMNO-dar 848 (sc) H)&R. 528.0%(m, I Hj, 7.84-0178t i c)

Che proddct (o B dnpr oamas £ 5 Bt my Tbitney 28, 30 108 18 B4, T O

bi s(di benzyhpdeneacet one) pal | adiun) in the presence of 2-nercaptobenzoic
acid according to the procedure of Lenmire-Andoire et al., Tetr. Lett.
199S, 36, 1887, +Mefopy3chgnockparbdgisdaidng 15 met hyl ami ne. HN 1H NMR (300

%o ?'Vgg} ?rST; 8#899‘%&0%4“(@ 2- nﬁ:ﬂ%&&g cgﬁno( ﬂaph?hogg é(? i @%)ggba.ﬁ%m (?19% E 3

3.95 (s), 3gPTHFJYNLY, @@erzl M)emrpetsaxmiz(l(m;») wa ssae@omxghﬁat)ro@nses 2.50 (m)
2.44-1.6 PG, 4 ol
product &ro%amfﬂfs‘)MI végms%&lé\r e%i‘m@%% %I uta %Aﬁ%g?tg glb

car bonat e. EoOt fThs aquemasuayer wasacaliﬁmﬁoafmwddmmn of lltbé!iﬁagd exohdted wide. Af ter
t h , th ' d fl h
chr onat ogr a5iy: The Bk lPbata FiSnsd BR s BESAS arb RN Bt 2°
'7C131C|7 5? ?'M?fa(e?)(lﬁtei’éhkn%ndm%d © al&nB@ol(dDr'HS\)MR&?@ideQ) & BLOM )b(oaa 1 (m
533 (br sy 0589 &y itk 735768 g 109,655 3. i’ 2 ot NS b= 329 (b

WO 001 59873 4. CLAI M5:
43) 2-Methoxy-3-cyano-1-naphthoyl chloride.

The carboxylic acid was converted to the corresponding acid chloride by reaction with
oxalyl chloride in DCM with a catalytic amount of DMF. After concentrating the reaction
mixture to dryness, the acid chloride was used without purification.

20 (g) N-[2-(S)-(3,4-Dichlorophenyl)-4-hydroxybutyl]-N-methyl-3-cyano-2-methoxy-1-
naphthamide.

A solution of N-[(S)-2-(3,4-Dichlorophenyl)-4-hydroxybutyl]-N-methylamine (Miller,
SC; WO 9512577) in DCM was combined with 10% aqueous sodium bicarbonate solution.
The mixture was cooled to 0 °C and a solution of 3-cyano-2-methoxy-1-naphthoyl chloride in

25 DCM was added dropwise over 30 min. After stirring overnight at room temperature, the
organic phase was concentrated and purified by column chromatography to afford N-{2-(S)-
(3,4-dichlorophenyl)-4-hydroxybutyl}-N-methyl-3-cyano-2-methoxy- 1 -naphthamide. 'H
NMR (300 MHz, DMSO-dg) 6 9.70-9.64 (m), 8.67-8.57 (m), 8.07-7.97 (m), 7.80 (s), 7.72-
7.55 (m), 7.52-7.48 (m), 7.40-7.33 (m), 7.12-7.10 (d), 7.04-7.02 (d), 6.87-6.83 (m), 6.37-6.29

30 (d), 4.53-4.44 (1), 4.11-4.00 (m), 3.94 (s), 3.92 (s), 3.91-3.73 (m), 3.71 (s), 3.45-3.38 (m), 3.33
(s), 3.14 (s), 2.97-2.95 (d), 2.63 (s), 2.60 (s); MS APCI, mv/z = 455 (M"). This compound was

characterized as a mixture of atropoisomers.



1. A conpound of the formula (1): 5 PCT1G00L0125Z

R~RZN- CH2CHz- CHAr ~- CHI - NR3-CO-R © (1) wherein: R~ is hydrogen, C,.6alkyl,
Cz_6al kenyl) aryl, C, _bal kanoyl, C~.6al koxycarbonyl or 10 arylcarbonyl; any
of such gwgg,jagl ng optionally substituted; RZ is hydr egesBos01ss2 6al kyI

or R~or R are joined to forman opti naIIy substituted norpholino ring;

Are is phenyl nono- or di-substituted by "halo; R is hydrogen or C _6al kyl ;
15 R4 is (gtl onal Ie/ substl ut ed napht h- i/ or pharnaceutical ly acceptabl e
salts ther@bf. Nol2-Fyé3 ﬂﬂ‘e%bﬁr"di’tﬁ’éﬂ E‘G‘%XIT?]'CI"‘W%WWXRH s hydrogen,

C2. 6al keny,{ h@gﬂ,@yl ) benzoyl or C _,~alkyl optionally substituted by
phenyl . ‘?’he conpound accordi ng to Claiml wherein R~ is hydrogqn,
% dyl. 4

net hyl , et hyl ) The pleet) fromAg) Wassidiged using peahd ghipride andPME Q| under stan .
Th 5. Th
Ihe ConboLng SRADR it FhRulrhathSt Sk (o0 ML PLSHED corraskin, S The

hydr oges 8. smsmmx 8.07-7R7 (i .JRZs), DGRIIBE(mMTL2-1. tsa(nm); 1. mgen (@), ammmo/w ch

any” one. of A0 1B B EELE A4 PEhelo. AT RIS AR5 E2 0 1

unsubsti t uj eds3 oz (mﬁ3smb§t3 4313, esi(dsr)ys 9P (H 3. thE R e 93t dY, nenys, 26d @st ed from
cyano; vitro; ks%l sgl fo ; hal o; C,.6al koxy; nethyl ened| oxy

(-OCHZO ) : MéAPCBdP/Kﬁ h{secr?mpou'ézméébﬁﬁwzedefa%twy of RiEgPRERABHS:

di - C, . 6al kly,{%_@[?gagg]oyl G . 6al kanoyl ; d . 6al kanoyl ani no; 30 ami nosul fonyl ;
and cyano 7. The conpound according to Claim6 wherein R4 is
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2 3- d| met hpxaigedt h- 1-yl or 3-cyano- 2-et hyl naphth-1-yl. 10. A

pharmaceuti cal conposition which conprises a conpoung according to any one
of Caims 1 through 9; and a pharmaceuti cal | yDacceg e cattier or
diluent. 10 11. A nethod of tr%atl ng a d| seasg

rheumatoid arthritis) Al_zfeipe S

allergic rhinitis, inflammation,
gastrtc asthma) gastroesphageal rcfl
Di sease, psychoses including depres$
urticaria,

S hi'zophreni a, oedensa.
pai n, gastroin al - hypernotility)

i et p£i s, Huntington's

m gr ai ne and

Cl
'H NMR (300 MHz, DMSO-ds) 5 8.65-8.63 (m), 8.12-7.98 (m), 7.77-7.55 (m), 7.51-7.46 (1),
7.39-7.34 (t), 7.07-7.02 (m), 6.89-6.80 (m), 6.32-6.29 (d), 5.87-5.76 (m), 5.39-5.21 (m), 4.55-
20 4.47 (1), 3.94 (s), 3.93-3.77 (m), 3.70 (s), 3.64-3.17 (m), 3.11-2.74 (m), 2.67-2.47 (m), 2.38-
2.14 (m), 2.00 (bs), 1.35-1.07 (m); MS APCI, m/z = 510 (M").
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9dvNC ()lomliiﬁthmM%\( s;%xlnaf:;@w&eg@) (324-QiOBMEIDfgny B- 4 OLOOMEN:) - 4. m
10% & () - 16’6"m9t*y‘ @U@é@’ L-pap %WMQ(’?)M%M%% YBKI§S M & () -1
9z10%& () - 0% 0371 (m)lﬁ)%(ﬁs 139 9, EVMYNGC2 8I6HH K00 4-(md 0%8- &0@17 MY ARk () -
10% & ()- &L0% & & ()= WedEYNG 91000 &' (1-S. 1 "10% & ()- @
10% & ( P- y®Rlod % é\%) %’fﬂY&lB% %zla(tsd fp&@wﬁ&%zﬂs@em apid B Water C56.10,H

10\ 710% & é)z§ Nr1998udd c 46.44.008 &7 N 5 y210%0 & () -
0310% & ( 'F10% & () - YRE@T S4/ 10& & 10% & ()-y10% & ()-1 10% & () -

10%&'()-'_5131&&_() Z!_m0% & ()-Z 10\p}. dE4/

S

'H NMR (300 MHz, DMSO-dg) 8 8.64 (d), 8.04 (m), 7.79-7.56 (m), 7.49 (d), 7.40-7.32 (m),
10 7.08 (m), 6.84 (m), 6.32 (d), 4.50 (t), 3.95 (m), 3.89-3.75 (m), 3.71 (s), 3.49 (m), 3.32 (m),
3.14 (m), 3.07 (s), 2.95 (m), 2.64 (s), 2.58 (), 2.54 (s), 2.50 (s), 2.45 (m), 2.38 (m), 2.18 (m),
2.08-1.98 (m); MS APCI, m/z = 484 (M").
For Example 5, the intermediate N-[2-(S)-(3,4-dichlorophenyl)-4-oxobutyl}-N-methyl-
3-cyano-1-naphthamide was prepared as follows:
15 (1) 3-Cyano-1-naphthoyl chloride.
Using the procedure of Rule, HG and Thompson, SB; J. Chem. Soc. 1764-1767 (1937), 1,8-
naphthalic anhydride was brominated and converted to 3-bromo-1-naphthoic acid. This was
esterified to methyl 3-bromo-1-naphthoate according to the following procedure. 3-Bromo-1-
naphthoic acid (103.0 g, 410 mmol) was dissolved in DCM (1250 mL) and the solution
20 cooled to 0 °C. Oxalyl chloride (67.5 g, 532 mmol) was added in one portion followed by a
catalytic amount of DMF (1.5 mL), and the resulting solution allowed to warm to ambient
temperature and stir for 4 hours. The mixture was evaporated in vacuo, and the residue
concentrated a second time from toluene. The resultant acid chloride was dissolved in
methanol (1250 mL) and stirred at ambient temperature for 18 h. The mixture was evaporated
25 in vacuo, and the residue purified by chromatography (eluent: DCM:hexanes 1:3) to provide
methy! 3-bromo- | -naphthoate as a white solid (106.9 g, 98%). 'TH-NMR (CDCl,) §4.01 (s,



10& & 10L10% & ()- 10% & ()-9!10% & ()-F 10% & ()-9nml0% & ()-10% & () -y
ol n"{""zx64/ 10! {3("10%& ()-f!" 10%& ()-F!10%& ()-

1/ 10%&' ()-2z!s10%&' ()-9gs10% S& ()-g"## $7$$%aB4/ 10! {3Y410% & ()-2
10% & () - RveYdorsh®m6 & ()-/:10% & () - 3. 10%&'()-13("10%(&'P®m 9268880880 C
10! {3! 10% & ()-10% & ()- YFL0% & ()- -10: 10:1710% & () -5z

10% & () - %&&&' S * dEbC 10! {3L' ! 10% & () 9 10% & ()-93 10% & ()- @

10% & () -' SHOHOSCH )75 (@@%n&zﬁ aroma(né)( W§ﬁ'§b(€d 1H, aromatic); 8.18 (s, LH,
10! { 310% & (J-T10% & ()-s"10% gﬁﬂ 10%
S 10% & () - omage) 825 (&}H&arqmmsbé $4(d, @gamw&)(ysm@wschqure ¢f Dewar,

5100 & () E’%& B P AT S§€§fg545 B DRy B Sbhe 2
10% &: ()-8 naphtliohicm@@@dﬁcd’ to MhYl@‘Cm%l&lp(lﬂwﬁti@M wer Sapenifi@PAEOH) to 4
100 & ()5 Seoteohiapdy Papdlinleaely s d BpRRSL I, ot . AR o 5 ue
10\Y &3" 10%s@er(ded inlIDOM&4$0 mEL OP4 tBe §tjrred nliRftreSiv4s)addddddiai¥l {hleride (12.8 g, 100
H10% & () _nlln’:l))o )41:346?1'5' gc?rgcly_:n {ollggéd\q:y a catalytic amount (5 drops) of DMF. The mixture was
stirred for 5 hours at room temperature giving a clear solution. The mixture was concentrated
in vacuo, and the residue concentrated twice from toluene to provide the crude acid chloride
10  as alight yellow solid (17.4 g, quantitative). '"H-NMR (300 MHz, d¢ acetone) 8 7.86-7.91 (t,
1H, aromatic); 7.98-8.04 (t, 1H, aromatic); 8.28-8.32 (d, 1H, aromatic); 8.66-8.72 (d, 1H,
aromatic); 8.80 (s, 1H, aromatic); 8.93 (s, 1H, aromatic).
(i)  N-[(S)-2-(3,4-Dichlorophenyl)-4-hydroxybutyl]-N-methyl-3-cyano-1-naphthamide.

(S)-2-(3,4-Dichlorophenyl)-4-hydroxybutylamine (20.8 g, 83.8 mmol) was dissolved

15 in DCM (700 mL). To the stirred solution was added 10% aqueous sodium bicarbonate (300
mL), and the mixture cooled to 0 °C. A solution of 3-cyano-1-naphthoyl chloride (17.4 g,
80.6 mmol) in DCM (300 mL) was added dropwise over 30 minutes. The mixture was then
allowed to warm to ambient temperature and stir for 20 h. The layers were separated, and the
aqueous phase washed with DCM (300 mL). The combined organic layers were dried

20 (NaxSOs), filtered, and evaporated in vacuo to give a white foam. Purification by
chromatography (silica gel; 0-25% acetonitrile in DCM) provided the desired product as a
white foam (27.0 g, 78%). 'H-NMR (DMSO-ds) 8 1.46-1.60 (m, 1H, CH); 1.77-1.91 (m, 3H,
CH); 4.38-4.41 (t, 1H, CH); 4.54-4.57 (1, 2H, CH); 6.43 (broad, 1H, OH); 6.84-7.26 (m, 2H,
aromatic); 7.44-7.54 (m, 3H, aromatic); 7.57-7.80 (m, 7H, aromatic); 8.04-8.33 (m, 2H,

25 aromatic); 8.61 (s, 1H, aromatic).
(iit) N-[(S)-2-(3,4-Dichlorophenyl)-4-oxobutyl]-N-methyl-3-cyano- 1-naphthamide.

A solution of oxalyl chloride (15.9 g, 125.4 mmol) dissolved in DCM (350 mL) was
cooled to -78 °C. DMSO (19.6 g, 251 mmol) was added dropwise over 10 minutes while
maintaining the temperature of the reaction mixture below -70 °C. The mixture was stirred

30 for 30 min at -78 °C. A solution of N-[(S)-2-(3,4-dichlorophenyl)-4-hydroxybutyl}-N-methyl-
3-cyano-1-naphthamide (26.8 g, 62.7 mmol) was dissolved in DCM (350 mL) and added

dropwise over 30 min while maintaining the temperature of the mixture below -70 °C. The
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vacuo. The residue was purified by chromatography (silica gel; 0-20% Et,0 in DCM) to
provide the desired product as a light yellow foam (26.0 g, 97%). MS: 425 (M+H). 'H-NMR
(DMSO-dg) 6 2.63 (bs, 3H, NCH3); 2.99-3.93 (m, 5H, CH); 6.91-7.15 (m, 1H, aromatic);
10 7.33-7.81 (m, 6H, aromatic); 8.62 (s, 1H, aromatic); 9.45 and 9.73 (singlets, 1H total, CHO).
Example 7
The allyl group from the product of Example 2 was removed using Pd(dba), (i.e.
bis(dibenzylideneacetone)palladium) in the presence of 2-mercaptobenzoic acid according to

the procedure of Lemaire-Andoire et al., Tetr. Lett. 1995, 36, 1267, to give the corresponding

i ()
HN
e
MeO
CN
Cl

'H NMR (300 MHz, DMSO-dg) 3 8.66-8.64 (m), 8.08-7.96 (m), 7.80-7.56 (m), 7.51-7.47 (m),
7.40-7.35 (m), 7.07-7.05 (m), 6.85-6.79 (m), 6.35-6.32 (d), 4.54-4.45 (t), 3.95 (s), 3.92 (s),
3.90-3.70 (m), 3.72 (s), 3.50-3.10 (m), 2.86-2.50 (m), 2.44-1.69 (m); MS APCI, m/z = 470

20 (M").

Example 8
A solution of the product from Example 7 in DCM was stirred with a 10% solution of

15 methylamine.

sodium carbonate. To this mixture was added a solution of benzoyl chloride. After two

hours, the organic layer was separated, washed, and purified by flash chromatography.
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6. The compound according to any one of Claims 1, 2, 3, 4 or 5 wherein R* is naphthyl
which is unsubstituted or is substituted by up to three substituents selected from cyano; nitro;
Ci.salkylsulfonyl; halo; C,.¢alkoxy; methylenedioxy (-OCH,0-); C;.salkyl; Cs.¢alkenyl;
Ca.salkynyl; C.salkyl-carbamoyl; di-C).salkylcarbamoyl; C,.¢alkanoyl; C,.¢alkanoylamino;
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7. The compound according to Claim 6 wherein R* is naphthyl which is unsubstituted or
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