;e3elL#l <| " 6" T#WO 00! 75116 TRI CYCLI C ANALGESI CS FI ELD OF THE | NVENTI ON
PCT/ EPOO/ 05783 The Invention relates to organi c .compounds characterized as
havi ng a fuge@ehdigyclic ring systemsubstituted with a spj
nitrogen-containing third ring 5 The conmpounds are effect%éﬁm'f’og/rg”ts"f eating
sei zures and chronic pain in mamual s. BACKGROUND OF THE | NVENTI ON Al t hough

s not wl | lﬂﬂﬂﬂlﬂ e (e posdih T FHE FSARESTroci cepti ve Spinal sensory.
neurons gen m"mum M)pri ate activity after injury. Spinal sensory 10
neurons becone Qypel excitable and generate spontaneous inpul ses after
injury in experinental animals, 9 i zner and Devor ( 1992)
proposed that the hyperexcri abiﬂ%i1 %@Egg{@@@"\%h chronic pain results
froman increase of Na channel density at the site of injury. It has also
been hypot hesi zed t r ve 1njL I i ics and
vol t age- dependent ¢ g% gincv'?ééoﬁsﬁ%ggss @f &RQH{:é?lpé@ggﬁgar%%ﬁ%?b%t%g{ng fhe
ect opi ¢ i nmpul séusgiheyaici rog system syimeneedcwitiabispird yitrogensqintad@iing gmdotng neur ons.

Dorsal root gapglion (DRG neuron 0ssess_a co ex. mx .of Na currents,
Chei udi ngs a1 adte FEtnbE bsr LN br PO e R Re TR s et
TTX-resistant (TTX-R) current. In rat DRG neurons, PGE2, adenosine and ,
serotonin, three agents that produce hyperalgesia in vivo, increase the
magni tude 20 of the TTX-R c@A@AERrOBRNES SR N@afuct ance/ vol t age
relationship in a hyperpol arized Pc\iPr ect?on old et al.) 1996). Foll ow ng
nerve injury, TTX-R currents are down regulated in DRG neurons) and, in the
same ani mal's, TTX- SARRYUER HhForRd PaitPlsedUrQbaR doRHitith NESthansbpiatsmnis 1997) .
Using a Na channel specific antibody, Devor et al. (1993) evidenced an
accumul ati on opathgphytielageisgiop sell ynddrgoate (ne possiudlity lis thagndcrcspivg spmel e

The. eot opi ¢ chathal YT o, TaRRRFde Pralil REC gy oyl Bplly SXP1a

PCT/ EPOOIN057 8 3neuponshacameaingepaciabichmd igenendie sjonfaneaps empilyesadiepinjwaine

peri pheral nerve injury i.n humans.. lnjury to the_axo spinal .sensory
neur ons appeare’ip(gn%%lfﬂ%/?}“ms’c%\%rlgﬁ’tu&ahss L%@f%ﬁﬂ“gﬂe‘{/org(ﬁ ?%Hr) igPopfie it
excitability; thBuspereehiatiliiy.ssdelap@keitts ciebnidNpaia radune fismdarcinbrelse ofed for the
prevention or treatnent of chronic pain in mammals. Sodium channel bl ockers
have been showfl2An@deersity plibe site eliryn & hgaplse aspRdwprbesized High F4Fm#FTYS i geni nal
neural gi a, di aR@i, Chixpes RRRE Ri¥etiddhid @dlt@%é@«{pgmm @4taRieASths GANG Blirrdd@d N
(review by McQuay et al ,1995, British dical Journal, | 995, 311

1047- 10592) andeangitefetcdhe Ftorld wipafsei geperatign [pdvdiyaerexqhiabititydgé spwalacut e or
chroni c nerve [.nj lrSndiffd i i I to
conventi onal agﬁgfdél%éfdégr}s' %)gshpté%%%%gg%ﬁﬁ%)l ﬁeggong rc%%fe'sg‘{;%cfn?pz%\%{srﬁlgi cs and -
ant t convul sant Na choents)saipling hifgo caiodeloxistsembitoai (T8 X-Hecunsotiamiez showt r acai n,
riluzole, phenytoin, and gabapenrin Mdst of them even though such agents
modul ate Na ch éF%ﬁtafﬁa(\Tg')Q'R)mct"é@“cm matc BRGu seurpese Hiske, Ademasiie andsks of |
S adverse events. Lt dR%ai ne, for exam?‘l e, can cause. cardi ﬁ)\éascul ar coll apse
and resul tant EKIYTRINEF peEYs thalbprodyeshyperalgesia 4w, incERasy g pIgtHLest r esss,
as wel | 2@s skiér raghTTRIVtAER, and pFdeR! cohbectatke/veltagh NRRYibAp fipra Sei zure
di sorders can result in hyperglycem a. Because there is no effective

cheni cal treat %ﬁ?OPBFedné’lﬁ?%‘Bat(\F/ﬁo@ faph, 1996y Following nerve injury, TTX-R

currents are down regulated in DRG neurons, and, in the same animals, TTX-S

currents are upregulated (Cummings and Waxman, 1997). Using a Na channel
specific antibody, Devor et al. (1993) evidenced an accumulation of Na channels
25 in the neuroma resulting from a nerve section; the accumulation of Na channels at

mjured axonal tips may explain the ectopic channel excitability and the resulting
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20 chronic pain, and since such pain is typically associated with di seases
such as cancer, as well as severe physical injuries and diabetic
neuropathy,“%n gd continues to find conmpounds which can be utilized
clinically mnthout resulting in severe adverse events. ECUERYUSEEY5) 16
PCT/ EPOOI 05783 -3 SUMVARL' OF THE | NVENDI ON The i nventors have now

di scovered a senes of tricyclic conpounds which ace potent antagonists of
neuronal Na cHRafn@lds parrrbesioimpisindivarly ederlseicepipEerahachasebitycl i c
ring systemns mgég% a spiro third rind substitution 5 The invention
therefore provides tricyclic conmpounds of Formula I: RR Rz RS N Rs A Ra
wherein: 10 R is hyMVﬁgénaumShﬁdnmuymWﬁQnwschympcganmgmﬁhydpmmmw or R1 and

R2 toget her ar X

and Rg are théﬁggwggFrmd”W?eﬁs F“ﬁﬁ%“ﬁfﬁg% 8?8@%nhﬂ%£%scwéi é%géﬁk l 15

A -4 al koxy, cht bd Lssoranee Piehgnt N dr tréXiREht o@@ﬁﬁﬁm@i’ald\lﬂﬁﬁmmﬁ\fﬁﬁkﬂm&l R6 and R~
are the sane 0{ dlfferent and are hydrogen, -C~ a or ben&y c RS is
hydr ogen, ‘%{'I“R'ﬂ ockess hev%ﬂ’%éﬁw)“ @?C%Vec‘g)éf‘{?&lck%ﬂl”) SY(“@PG)ESCRC 188 kyl ,

(C=0Q- CZ_ 6 alzrl&%ma,] nkéPaIRa @%bélccxye@l}daazlhyyrlugrameﬁr%bwa%aa Qndalcmé!an pith kenyl and

cycl oal kyl groups can be substituted 3 groups sel ected from

hal o, C3-C6 ZOel’,‘lyk‘,’lbddWRQlllav @wénw9sn&_§mmumn_q¢h@w Jllad@41-hes2,

phar maceuti cal, %/rc%h&%pst&ghﬁ];&bt s t hereof. CVO 001 75116 PCTI EPOO/ 05783 -4
The conpounds o rnvention‘are useful in the clinical managenent and
treatmem of variosteandmnlmmsosummma$nmehmumemdhﬁmMdﬁcw;mﬂpﬁtemSy,
neuroprotect|o nd|t|ons S

hypoxi a and h&ad' r%lmﬁ% l?‘? %c%f’ﬁlmté?ﬂésatnﬁlégsi’cé Sug cﬂmpBYrbdgé?cg%qafog’gﬁ?cg[n chroni c,

neuropat hic, whstenaland @ndoBanadk,Cfopakdinpld Mdbdale @ibark, baacdaa) (| BS),
the treatnent of druq dependence, mnigraine and obsessi onal conpuIS|ve

di sorders. Pr&aFARJ1EA0N ARARIGOIRr dt 788N B ff|them, GyearthoyghRych g

hydrogen, & Gsendl k¥dulatOBial PBRHelsY h%Qﬁl{eELghﬁQaNsrekbthﬁmbk high rﬁk@f 6
cycl oal kyl group. O her preferred conpounds are those of Formula | wherein

RS is CI>C6 1@dvarskyqvent@plwdwa1el yorsaxpmpiet caneehupd cirdiphaseylar gellapsCands
RE1 o hydr ogelr- R Ll RRl HElaRETR e bRl BiGe e RETH 1 2" s
cycl oal kyl gr casp cayibeniBaridsoeligrds dthe nsoof flikayddingbkiapre disorders can result
n hyperglycemia.
Because there 1s no effective chemical treatment for neuropathic pain, e.g.
20 chronic pain, and since such pain 1s typically associated with diseases such as
cancer, as well as severe physical injuries and diabetic neuropathy, the need
continues to find compounds which can be utilized clinically without resulting in

severe adverse events.



15 Most preferred conpounds of the Invention are conpounds of Formula |
wherein R and Rz together are oxygen and A ls CHZ Gther nost preferred
conpounds amg do of formula | wherein RSis H ' Ct

optionally subs??ﬁﬁted wi th phenyl or a C3-C6 cycloalkylcgfgﬁk%m573R3 IS
hydrogen or C~-C~ al koxy. 20 Anot her enbkodi ment of this invention is a
phar maceuti cal formulation conprising a conpound of Fornula 1 adm xed with
a pharmaceutically acceptable carrier or diluent. A further enbodi ment of
the present invention is a nethod for treating a 25 mammual suffering from
pain and in need of treatnmenfUMMMIYiIQi AYE MWENTEIRNNg an ef fective anount
of a conpound of Fornula I. WO 001 75116 PCT/ EP0O0105783 -5 Sti Il anot her
enbodi ment of the nvent~on ~s a nmethod for treating a seizure disorder in a
manmal m need of tT@hWH@ﬁWShéﬁﬂﬁWi@ngﬂa@ﬁﬁﬁﬁﬁ@ﬁﬁgwdﬂwﬁwv@umh\ﬂﬂdFornula

Met hods of treat e ove al so
fall within the pg%%%’gé%c’ﬂl L &mrgg]:s)g{lliml C:}m‘\‘}‘]é"%ﬁl gﬁé &’9'{‘}3% {5‘85/3?{3 'ﬁaga E%POO/ 05783
-6 DETAIL. ED EE@EIH?GSICGNHGESVIHEASIPWEN'MN thisd osechbhrentginn, the term " d - C6
al kyl ™ gfans a straight or branched carbon chain nade up of fromone to six
car bon ons. Exanples of Cl-C~ al kyl groups include nethyl, ethyl,

i sopropyl, sec-butyheint@moth tHetfytk proviRieperiyic camgounddohBoalula Il C1- C6 al koxy"
means the foregoing al kyl groups bonded through oxygen, for exanple

met hoxy, isopropoxy, and rr-hexyloxy. "Cz-C6 al kenyl" nmeans a straight or
branched carbon chaim' hageng fromtwo to six carbon atons) with one

car bon- carbon_doubl e Qond present gsn the. chain. 10 Exanples include

et henyl , 2-pr5be 1 «-vhyl-wﬁﬁentenyl, 1-ethyl -2-butenyl, and S-hexenyl.
"C3-C6 cycl oal ky e ’ i i i i

si x carbon atons bei ng cycl opropyl, cyclobutyl, cyclopentyl and
cycl ohexyl . 15 The ord90|ng al kyl, al kenyl and cycl oal kyl groups may be
substituted bR*Y, 2 or 3 groups sel ect ed from hal o, unsubstituted C3-C6
cycl oal kyl, phenyl or substituted)phenyl. "Halo" means chloro, brono,
tluoro and iodo. "Substituted phenyl" means a phenyl group having 1, 2 or 3
substttuents §%1 gﬁed from hal o, hydroxy, nitro) unsubstituted Cl-C6 al kyl
unsubstttuted Cl- al koxy, and NH2.

10 R is hydrogen or hydroxy;

R 1s hydrogen or hydroxy; or
R1 and R2 together are oxygen |

A1s abond, CH,, CH CH3, CH; CHj or C(CH3);;

R3 and R4 are the same or different and are hydrogen, halo, C-Cg alkyl,

15 C1-Cy alkoxy, triflucromethyl, NO,, COR®, COOR® or NRSR”, wherein R® and
R7 are the same or different and are hydrogen, C;-Cg alkyl or benzy! ;

R5 1s hydrogen, C, alkyl, C,., alkenyl, Cs.¢ cycloalkyl, (O=C)-C,.¢ alkyl,

(0=C)- Cys alkenyl, (O=C)-C; cycloalkyl, wherein said alkyl, alkenyl and

cycloalkyl groups can be substituted by 1, 2 or 3 groups selected from halo, C3-Cg

20 cycloalkyl, phenyl or substituted phenyl,

and the pharmacentically acceptable salts thereof.



20 Exanpl es of Cl-C~ al kyl groups subsritutcd with cycloal kyl thus include
cycl opropyl net hyl) 1-cyclobutylethyl) 3-cycl ohexyl butyl and

3, 3-di cycl ogyog)-pnepy! . A kyl groups substituted with halg_j de

chl or onet hyl , 172}dibronnethyl, t nfl uoronet hyl , and QC*ES%%5m3

1- br ono- 3-chl or 0- 6-i odohexyl . Al kyl groups substituted with phenyl or with
substituted phenyl_incl ude pe |., 1-phenyl propyl, . .25

1- net hyl - 3- phenyi -B*awmpogncgﬁfﬁfédwam HELHHL D }ZI‘,esc-“a’icﬁlé’c‘W&ﬁ?‘b"é‘h?}ﬂl ,

3- (2met hyl - 5- {rbd@ER- GomMi JareRN embadioRUt Wlch aRd Ri8redi hGANSPT QRY)sy, Exanpl es
of substituted C2-C6 alken%%tb roups include 2-cycl obutyl et henyl,

3- phenyl - 2- bub@gArotegtion, pre gyﬁor anghlops Buch-a5 Geishipl ischemia, hypoxia and

4, 4- di phenyl - 3- gny! 7 - ~ 3,

by ooy SN ol M L A o FROLERRARAES e

1, 2-di f [Suor o- &d( 2ephten\pagy cimitbblt ybiwel - yedtoen(IBS)Exbepreasnot culkisig t ut ed

C3-C6 | oal kyl i ncl 3- | tyl | oh |,
2-phengrgyg?o%%?vg#gggﬁﬁ%ﬁg8%6@F83§ﬁ%§8?g§35¥agéﬁgﬁb?éynitr05 cycl ohexyl ,
and 2, 2-d~-(3-met W%F}Qc?gé’rh%ol'uﬁé'sciré’ [Py} FO%ﬁW*?e?ciﬁf#éﬁEgi@B&%?erC — 6

al ko~.y groups include tr~ orontthoxy, cyclopropy

1- met hyl - 2- phgn r 0ONOXYy, an 3:di-(2, 4-di nitrophenyl ) hexyloxy The al kyl)
al kenyl and cgﬁﬁggr%5P“§Dﬁ??ﬁ$ﬁ8%?”%ﬁ%ﬁ E”@a gégﬁgﬁﬁgégfwlthrough a

carbonyl (O=C) group. Ex es include acetyl, pivalqyl, lsoxa-3pentenyl)
1- oxocycl obut yl rretdl):@ier, priégrg%-c%"-”b“r‘l‘é%?r-eAboéflé’?f(gﬂg&i)f‘ g(ﬁm"’, il'1arﬁbl?71'cl%
1- oxo( 3- phenyl cycl opentyl)-nethyl. "-A-" in Formula | ys defined as a bond)
- cH2- 100 o gkl qeop ISS%SZ‘%‘Ff’dW‘-“U’JP@m?f? Corfes §RiPalkYS B Peonpounds can t hus
have the foll owi ng general 15 structures RZ Ra N~Rs R3 %ga) Rz Ra N~RS f\
R3 (Ib) w0 00/ 7@36 prefpezed copRaundsiare(thesy oRFormaia ydeer@ R™ 1s hydrogen,

C1-Cg alkyl, optionally substituted with phenyl or a C3-Cg cycloalkyl group and

R3 1s hydrogen or C-Cy4 alkoxy

15 Most preferred compounds of the mvention are compounds of Formula I

wherein R' and R? together are oxygen and A 1s CH,

Other most preferred compounds are those of formula I wherein R’ is H,
' C1-C¢ alkyl, optionally substituted with phenyl or a C3-Cg cycloalkyl group and

R is hydrogen or C|-Cy4 alkoxy.

20
Another embodiment of this invention is a pharmaceutical formulation
compnsing a compound of Formula [ admixed with a pharmaceutically acceptable
carrier or diluent.
A further embodiment of the present invention is a method for treating a
25 mammal suffering from pain and in need of treatment, compnsing administening

an effective amount of a compound of Formula I.



(1d) PCTI EPO0105783 Preferred conpounds ofthe present invention include the
follomjng 3, 4- Di hydr o- 1- oxospi ro[ napht hal ene-2( 11k4' - pi pendi ne]; |
-cyclopropykﬁﬁh k-3, 4-D hydro- 1- oxospi r o[ napht hal ene- 2(,,(1”,”00/05.783
F~ 4' -piperidine[; 1
-cyclobutylnethyl 3, 4- Di hydr o- 1- oxospiio[naphthalene 2( 11.4' -p, peridine];
]il'~ 4Cyg: 82?%: Hgi[ hgtlll anoime%n?glo%qrr?cn%o t)r(uos ventl g‘n d ?or?reatqng a seizure
|* - phenyl et hykisctdd-ifa yshirRal In @eee%pzrmhaapwnmmaedxa(nhsﬁmng a-pinpetriddi ne] ; 10
1" -cycloprop IethyI-S 4- Di hydr o- 1- oxospi r o[ napht hal ene-2( 1
f~ 4" -piperid OﬂﬂEa cmanyl - 3, 4- Di hydr o- 1- oxosp~r o[ napht hal ene- 2(
11k4' - pi pendne]; 1 '-(3, 3-di phenyl propyl) -3, 4- D hydro-
- OXOS pi ro[ napht hal 1RG0 ofll;c"éuﬁénpbpﬁﬂ'IQMnher indications referred to above also

- (cycl opropyl met hyl ) - 3, 4- D~hydr o- 5, 7- di met hyl - 1- oxospi r o[ napht hal ene 15
2( Il -~, 4 -pi p@&lwdthﬁbt]he scope ofthe present 1m ention

(cyclopropylnethyl) 3, 4- Di hydr o- 6- net hoxy- | - oxospi r o[ napht hal ene-2( 1l ~, 4
'pipend~ne];

- (cycl opropyl net hyl ) - 3, 4- D~hydr o- 5- net hoxy- | - oxospi r o[ napht hal ene-2(11->7
, 4" piperidned; 20 1'-(cycl opropyl net hyl)-3, 4-Di hydr o- 7- net hox
y-1- oxospi r o[ napht hal ene-2( 1 h~, 4" piperidne], 'O 00/ 75116
PCTI EPOO/ 05783 -9

- (cycl opropyl net hyl ) - 3, 4- Dt hydr o- ?- n~tr o- 1- oxosp~r o[ napht hal ene-2(1f~,4' p
t peridne];

"-(cycl opropyl net hyl) - 7- Ammo- 3, 4- di hydr o- 1- nxosp~r o( napht hal ene- 2(

11~, 4' pi pend~nc], S

- (cycl opropyl net hyl ) - 7- Chl or o- 3, 4- di hydr o- 1- oxosp~r o[ napht hal ene-2(11~, 4
pi peridne], 3,4-dihydro -1'"-nethyl-1 -oxosp~ro(naphthal ene-2(
H),4 -ptperidine) ; 1'- allyl - 3,4-dihydro
- I - oxospi ro( napht hal ene-2(1H), 4' - p~perid~ne) ; 3,4-dihydro -1'-(
2- nct hyl propyl ) - 1- oxospi r o( napht hal ene-2(1H), 4' -piperidine) ; | O
|'-cycl oproptonyl - 3,4-di hydro -1-oxospi ro(naphthal ene-2( 1
H),4' -piperidine) ; 3,4-dihydro -1-oxospiro(naphthal ene-2( 1
H),4' -pipendne) - |' (traps-2-phenyl nmethyl cyclopropyl ) ; 3,4-dihydro
-1' - benzyl - 1- oxospt r o( napht hal ene- 2(1H), 4' - p~pend~ne) , 3, 4-di hydro

-(di -p-fluorobenzhydryl)- 1-oxospiro( napht hal ene-2(1H), 4' 15 pi peri di ne)

| ' -cycl opropyl methyl - 1,3,4-trihydro
- I - hydr oxy- spi ro( napht hal ene-2(1H), 4' pi peridnme) ; 1'-cycl opropyl net hyl -
1,2,3,4-tetrahydro -sp~ro(naphthal ene-2(1H), 4' - pi peri di ne) ;
1' -cycl opropyl nethyl -1, 3-di | : ydro-1|-oxospiro-[ 2H ndene-2,4'-piperidne]; 20
1

(cyclopropylnethyl) 8, 9- d|hydrosptro(GN-benzocycIoheptene 6, 4' plperldln]
5(7H)-one , 1'-cycl opropyl net hyl - 3, 4-d~hydro
-4-rriefhyl-1-oxospi ro(napht hal ene-2(1H), 4' pi peri d~ne)
6-chl oro-1"-cycl opropyl net hyl - 3, 4-d~hydro
- I - oxosp~r o( napht hal ene-2(1H), 4' 25 pi pendne) ; |'-cycl opropyl net hyl -
3,4-di hydro -6-fl uoro- | -oxospiro(naphthal ene-2( 1 H),4' pipendne) ,
1' -cycl opropyl net hyl - 3, 4-dt hydro -6, 7-dt met hoxy- 1- oxospi r o( napht hal ene2( 1
H),4' -p~peridtne) ; 30 1'-( 1-cyclopropyl-1-ethyl)- 3,4-d~hydro
- 1- oxosp~r o( napht hal ene-2( 1 H),4' ptperidnme) ; 1'-(3-pentene)- 3,4-dihydro
- I - oxosp~r o( napht hal ene-2(1 H), 4'-pi peridine ;



WO 00/ 7511 6 PCTI EPO0105783 -10 1'-( 3-phenyl propyl )- 3,4-dihydro
- 1- oxospi ro( napht hal ene-2(1H) , 4' -pi peridine ; 1'-cinnanyl- 3, 4- di hydr o
- 6- met hoxy ro( napht hal ene-2(1H), 4' pi peridine ; ropyI et hyl
- 3,4-d~hyd%vo(p§88-§ﬁ§t hoxy- 1- oxosp~r o( napht hal ene-2( 1 H), 4P§Té:
1" -cycl obutyl nethyl - 3,4-d~hydro -~-neghoxy-1-oxospiro(naphthal ene 2( 1
H), 4" piperidine ; 1'-cycl ohexyl nethyl - 3,4-dihydro
- 5- met hoxy- 1- oxosp~r o( nﬁEﬁﬁH@%BESQMOMQfHéEMENTIL@\’l' ci nnanyl -
3, 4-di hydro -S-net hoxy- 1- oxospi r o( napht hal ene-2(1 H), 4" pi peridme ; 1'-(
2- phenyl ethyl) - 3,4-di hydro
-5 et hoxy- 1- oxosp2f &f?@éﬁfﬁal‘*&n@”ﬁ( i C eyl dpsage fesiraight qf %’a'ﬁﬁ%yl propyl)
- 3 4-di hydro -5-nmet hoxy- 1- oxospi r o( napht hal ene-2(1H), 4' 15 pi peri di ne ;

-( 3,3 di phé@f?‘?’b‘f}tﬁﬁym?de up30f4'zqup RREde 1 carbon atoms. Examples ofC1 Ce alky!

-5 met hoxy- 1- 0x0s | ro(na h e2 | - cl opr opyl et hyI
3l di nyelr o PGB RAb BER pupbhe AP e S Y AR PR o

1' -cycl aput yl peiyhyl - 3, 4-di hydro

- 6- met hoxy- 1- oxospi r o( napht hal ene-2(1H), 4' piperidine ; 1'-cycl ohexyl net hyl
- 3,4-di hydro - 6-'HhtGoayexth” axasypthe dfeppiztdial enep2bontiedhrekighpixpeeni dt ne ;
1'-cinnanyl - 3,4-di hydro -6-nethoxy-1-oxosp~ro(naphthal ene-2( 1 H),4'25
p~pendne ; 1'fo e@“ﬁiﬂ%ﬁ’ylhél(hyﬁlo)mpo‘s%ﬂfﬂ@i’ hWi%y

- 6- met hoxy- 1- oxosppr ht hal ene- 2 |d|ne phenyl propyl )
- 3 4- di hydro - éﬂeim%xagﬁsrao%ﬁ&%hph 12 dff“i’Pl‘j’ Cﬂa‘b %yﬂséﬁ% 30

-( 3,3 d~ph I 0 dr,o
- 6 nmet hoxy- 1- g‘)’%sg{xrc(%{bnap Safmg g%%onfarbon dOUb]c Pond presen%ﬂ&ﬁh ?5116
PCT/ EPOIY 0578Bxampleslincayel @lpernppw propatyl, - 1-ghethy dBprxﬁmg/l, 1-ethyl-2-butenyl,
- 7- met hoxy- | - 0X0S E%lrc%gnapht hal ene-2(I1H), 4" piperidine ; 1'-cyclobutyl nethyl
- 3,4-di hydroan Xy- 1- oxospi ro( napht hal ene- 2(1H), 4' pt peri dine ; 5
&D‘Z}’CL?BEQ’L”‘EL“?"% c%v‘ﬁhﬁgf#}y/ %e%ggﬁn%le%rﬁgaéé{c SeRXORPHERL AR ARL ghe- 2( |
-' - met hoxy- 1- Q%O&Pdorno(u'aﬁﬁhtc?ﬁfkﬁ&e‘b%g%Mogfblpylp'o‘}@]'agﬂ?l ,cyklo;l,émﬁ ghenyl et hyl)

- 3,4-d~hydro -7-nethoxy-1-oxospiro(Rapht ene- O piperidne ;
cyclohexyl.
15 The foregoing alkyl, alkenyl and cycloalkyl groups may be substituted by

1, 2 or 3 groups selected from halo, unsubstituted C3-Cg cycloalkyl, phenyl or

substituted phenyl. "Halo" means chloro, bromo, fluoro and iodo. "Substituted

phenyl" means a phenyl group having 1, 2 or 3 substituents selected from halo,

hydroxy, nitro, unsubstituted C)-Cg alkyl, unsubstituted C;-Cg alkoxy, and NH,.

20 Examples of C;-Cg alkyl groups substituted with cycloalkyl thus include
cyclopropylmethyl, 1-cyclobutylethyl, 3-cyclohexylbutyl and 3,3-dicyclohexyl-
propyl. Alkyl groups substituted with halo include chloromethyl, 1,2-dibromo-
ethyl. tnnfluoromethyl, and 1-bromo-3-chloro-6-iodohexyl. Alkyl groups sub-
stituted with phenyl or with substituted phenyl include benzyl, 1-phenylpropyl,

25 1-methyl-3-phenyl-butyl, 3-chlorophenylmethyl, 2,3-dimethoxybenzyl, 3-(2-
methyl-5-fluoro-6-nitrophenyl)-butyl, and 3,3-diphenylpropyl.

Examples of substituted C-Cg alkenyl groups include 2-cyclobutylethenyl,

3-phenyl-2-butenyl, 1,1-dimethyl-3-chloro-3-butenyl, 4,4-diphenyl-3-butenyl, 2-



1'-( 3-phenyl propyl) - 3,4-dihydro
-7-nethoxy-|-oxosptro(naphthalene 2(1H), 4' pi peri di ne ;

3, 3" di phenylvas gl - 4- d~hydro -7-nmet hoxy- I-oxosplro(nigﬂé?ﬁbﬁ%§2( 1
H),4' -piperidine ; 15 I -cyclopropylethyl - 3,4-d~hydro -
- oxospi ro(napht hal ene-2( | H),4" piperi-ine ; |'-cycl obutyl nethyl -

4-di hyd - ht hal - 1 ] i di :
T Gyl ohexyl GEH) %Le@ﬂ%ﬁdﬁ”%@ Lyl -0 (-oxl?%-sﬁuﬁ%oﬁli-{}%ﬂhﬁﬁéne-a )

3,
H), 4' 20 pipermﬁn&ﬁnw)ipcmaﬂmanyl - 3,4-di hydro
- 4- met hy~- 1- oxospi ro( napht hal ene-2(1H), 4' -piperidine ; . |'-(
2- phenyl et hyl) - 3EﬂmﬂﬂhydﬂbsMﬁameﬂh¢§{$ oyt ofmaphtindhdena-Rlol ~i ) , 4
piperidine ; . 1'-( 3-phenyl propyl) - 3,4-dihydro
- 4- et hyl - 1- o pcYdghssyh 2 demieyc2buty) 34chl%cy|9I0perrtyld|2ned1br0|m3( -nitro-
3,3 dip nyIp Vi
)Q éﬂe)( N an% 742 ﬁ»' (P rﬁigtﬁ) (yﬁ_li._c')nylL)1 cbcl%pé?ylnyél nc

- 4- et hyl - oxosplro(naﬁht ene-

6-chl oro-1' - cycl opromydi&t mgubsmt’ﬁedltq dWAKO.y groups include trnchloromethoxy,

- 1- oxospi r o( napht hal ene-2(1H), 4' pi peridine; 30 6-chloro

-1' - cycl obut ytyatipigtlylmetBoxd; di-aptlyleR-phengis@ppxy aadaphidhal,eo@idphéhyl)-

H),4'piperidiF _' WO 00/ 75116 PCTI EPOO/ 05783 -12 6-chloro

-1" -cycl ohexy Wﬁcﬁyl - 3,4-di hydro -1 -oxospiro(naphthal ene-2( 1

H), 4' pi peridine , BnChikor Qalkelnyl' mme@mkw 3ukkutlichY ¢fRps can be bonded

-l-oxosrlro(naphthalene 2 (1 H,4 -piperidine ; 6-chloro -1'-(

2- phenylGet hy| ynrough 1 cerberpd (0= C} Zwes K?Wlmm@iq@al@ﬁ'éhm&%yml o%o-i peri di ne

; 6-chloro - X al ene-2(1

H) , 4 p~ perldlﬂm&mégﬁgﬁgx%ﬁfogﬁk%aw ?0§3 ‘ﬂ&§f36§'8&§§§g‘nggﬁﬁqﬁghydro

- 1- oxospi r o( n&pittehgbwhmpetyDifetyl.pi peri di ne. 10

3, 4- D hydr o- G et hoxy- 1- oxospi r o[ napht hal ene- 2 pcridine] Mre

preferred conpoundsAofinFReNy sl Sefinsd a5 pbprde Ghe. fGHthanH«I®2¥M

' -cycl opropyl net hyl -3, 4-Di hydro-1 -oxospiro(naphthal ene-2(

||_~ 4' - pi periGH it 1he invention compounds can thus have the following general

-cyclopropyleth - 3, 4- Dt hydr o- 1- oxospi r o[ napht hal ene-2( 11k4' - pi peri di ne];

1' - ct nn nyl-3“ﬂm%fﬁydro-l-oxospiro[naphthalene-Z(If~,4'-piperidine]; 1

- (3, 3-diphenyl propyl)-3, 4-R-hydr o- 1- oxospi ro [ napht hal ene-2( 1

F~ 4' pi peridnme]; 2@ ¢
- (cycl opropyl net hyhJ E 420 hydr @ 5 7-di met hyl - 1- oxospi r o[ napht hal ene2(1f>

7 4' - pi pend~ne]j;
'-(cyclopropylneth
11~, 4' pi peridi ne];
"-(cycl opropyl netfyl ) - 3,
11~,4' 25 pi peridine]; (la .
-(cyclopropylnethyl)- .A~ﬁ§hydro-7-nethoxy-l-oxosptro[naphthalene-2(

)D~hydro 5- met hoxy- 1- oxospi r o[ napht hal ene- 2(

IFn 4' pi peridtne]; —RS5
(cyclopropylnethy. , 7-ni tro-1-oxospiro[ napht hal ene-2( 1
~, 4' pi pend~ne]; 30
1'-(cyc|opropy|neth 0- 3, 4-di hydr o- 1 - oxospi r o( napht hal ene-2(11~,4'p

i peridine],
R3



WO 00/ 75116 PCT/ EPO0105783 -13
- (cycl opropyl net hyl ) - 7- Chl or o- 3, 4- dt hydr o- 1- oxospi r o( napht hal ene- 2(
11~, 4" ptpemiclopelis 1' -cyclopropyl nethyl- 1,3,4-trihydro pcrepooosiss
- 1- hydr oxy-spi ro(napht hal ene-2(1 H), 4" ptperidtne) ; 5 1'-cycl opropyl net hyl -
1,2,3,4-tetrahydro -sptro(naphthalene A-1H), 4' - pi peri di ne) ;
' -cycl opropyl net hyl -1, 3- dth%gro | -oxosptro-[ 2Htndene-2,4' -piperidine]; 1
-(cycl opropyl nmeth 18 osptF§[G}Fbenzocycloheptene 6, 4' - pi pendtn] S
(7H)-one ; 1'-cycl op p h,I- i hydro
-4- et hyl - 1- oxospira St (1H), 4' 10 ptperidine) ;
‘ 2 , 4-dt hydro
-1 - oxospi r o( napht hal gne H) , 4' pi pendtne) ; 1'-cycl opropyl net hyl -
3,4-di hydro -6-flu ?o 1- oxagspt r o( napht hal ene-2(1H), 4" piperidtne) , 15
1' -cycl opropyl net hyl - 3, 4-GH hydro -6, 7- dt met hoxy- 1- oxospi r o( napht hal ene2(
H), 4' - pi peridine) ; -(1- cyclopropyl l-ethyl)- 3,4-dthydro
-1- oxospiro(naphthalene 2(tH) , 4' piperidtne) ; 1'-(3-pentene)- 3,4-di hydro
- 1- oxospt r o( napht hal ene- 2(1F% 4' -piperidine ; 20 I'-( 3-phenyl propyl )-
3, 4-di hydro - 1-oxosj ha - 1 H,4 -pipe:-idine ; 1'-ctnnanyl-
3, 4-di hydro -6-net éﬁthalene-Z( | H,4 - . piperidtne ; -
' I'-cyclopropylethy

erfe- 2(1FD 4' piperidtne ; 25

1' - cycl obut yl net hyl ydr o

-5-nethoxy-1-oxosp% o(naphthalene 2(1H),4" piperidine ; |I'-cinnanyl -

3, 4-di hydro -5-nethoxy- 1-oxosptro(napht hal ene-2(1 H),4' ptperidme ; |'-

3- phenyl propyl) - 3, 4-dih{ld}o -5-met hoxy- 1- oxospi r o( napht hal ene-2(1H), 4' 30
pi peridine ; 1'-( 3,3 dtphenyl propyl) - 3,4-dihydro

- 5- et hoxy- 1- oxosptro( napht hal ene2( 1 H), 4' -ptperidtne ; WO 001 75116
pCT/ EPOOI 05783 - 14Priferrey coropuuagsyd fetidyprsent iByeftion lplidethe following:

5T e L YRR I NGB R T | 1 cvelobutyl et
1' -ci nnanyl - 186)/&0@&&@ ﬁrﬁe@hyi @mmp&w &o@qmﬂ@mhmémwmﬁanemerﬁmeﬂﬂ 4'
pi peridine ; 1 en pro ,
- G- et hoxy- 1- @)X%}S’ibk'w gﬁ'@r_ozl(-q_)q_qulzp mp @ﬁea?-agH;)A -piperidine];
1 -cyc]ohexylmcthyl -3,4-Drhydro-1-oxospiro{naphthalene-2(1 H),4’-piperidine];
1’-phenylethyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1/),4’-piperidine];

10 1’-cyclopropylethyl-3,4-Dihydro-1 -oxospiro[naphthalene-2(15),4’-piperidine};
1’-cinnamyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1H),4’ -pipenidine];
1’-(3,3-diphenylpropyl)-3,4-Dihydro- 1-oxospiro[naphthalene-2(1H),4’-
pipendine];
1'-(cyclopropylmethyl)-3,4-Dihydro-5,7-dimethyl-1-oxospiro[naphthalene-

15 2(1H),4"-piperidine];
1'-(cyclopropylmethyl)-3,4-Dihydro-6-methoxy-1-oxospiro[naphthalene-2(15),4'-
piperidine};
1'-(cyclopropylmethyl)-3,4-Dihydro-5-methoxy-1-oxospiro[naphthaiene-2(1H),4'-
pipenidine};

20 I'-(cyclopropylmethyl)-3,4-Dihydro-7-methoxy-1-oxospiro[naphthalene-2(1 H)4'-
pipendine],



1'-( 3,3 d~phenyl pr opyI ) - 3.4-di hydro -G net hoxy- 1- oxospi ro( napht hal enel0

2(1H), 4' - pi pendine ; 1'-cycl opropylethyl - 3,4-d~hydro

- ?- met hoxy-vwoQyegd ¥ o( napht hal ene-2(1H), 4' pi pend~ne ; 1' -(cll H%lss -

3 4-di hydro -7-nmet hoxy- 1- oxospi ro( napht hal ene-2(1 H), 4" piperrdine ; 1 S
-( 3-phenyl propyl) - 3,4-d~h ydro -9-

- 7- nmet hoxy- 1- xos iro ht hal ene-2(1H), 4' pi peri di ne

3, 3" d~phenyl p db‘SFI ré(nﬁép‘&v‘hifér%hyd?o %@ft%kﬁx‘?smr?{ﬁﬂg‘ﬁfaﬂ%‘f éHIQE“HaI ene2( |

H), 4" - pi peri d P@ndme:} -cycl opropyl et hyl -3, 4-di hydro-4-nethyl- |

- oxospi ro( napht hal ene- 2( I—% 4' 20 p~peridtne ; 1'-cycl obutyl nethyl

-3, 4-di hydro 14Cmpmﬂvhflﬂlbﬁk)o pimpeg- hépimwég Engesprralpppiahaling i didre

1' - c~nnanyl é hydro - 4- et hyl - 1- oxospi r o( napht hal ene- 2( |

H), 4' - pi pendl ( 3- phenyl propyl) - 3,4-3ihy3ro

- 4- et hyl - 1- oxms\plqpm(pmmﬁtﬂ)#h)a] €hler2§,34d) hydt2bopispesinaphtteiene-D( LH),4'-

3, 3" di phenyi pro d%e 4-di hydro -4-nethyl - 1- oxospi r o( napht hal ene-2(1

H) 4' pi per i di HE=7 Iehl oro 1' -cycl opropyl et hyl - 3, 4-di hydro

1- oxospi r of n:aplatrha&oemenamhi)ox@s;pmpﬁpdm%ne 2@30), S-mpdddie) - 1' - ci nnanyl -

4-di hydro - oxos i ro(napht hal en i peridine ; 6-chloro -1"-(

-phenyl propy]I‘)a“-‘/ S A-dg APt (9"092”8%%%{’?1HFrrZAHM‘EQIPéH@“Q(1H) 4' p~perid~ne ;

nd  ~'~' O 00443446 -PQHL EB@Q&Q?% 3-oxbs o@mﬁl‘%&]érﬂe 2(hip.-phoediafephcny) pr opy!)

3, 4-d~hydro -1-0xospiro(na ene- 4' pi peri dine.

3, 4- Di H{dr o- 6Lﬁml¢mxwowio%<ﬁ§wwr9[hamﬁphaﬂnémhaze(neﬂ(ﬁw -pppepéingdrie] 5 Most

e o SR 0 1 L P

11k4' - pt peri dhﬂb)}lg:yClopropyl );

1' -cycl opropy/ et.hyl - 3,.4- Di hydr o- rof hal ene-2( 1B, 4' - pt peti di ne];
1 ' - ¢i nnanyl -'J‘sz?'ﬂl-hédrﬁyE:I;})SW%)?&?”P@H%&B?{% ﬂ@ﬁg Pefri]’l?ﬁg pt peri di ne] ;

- (3, 3 di fhewhmmyl')(d@p-ﬂucﬂowdmrﬁ) Mﬁsqplrb(abmmﬂmrhal(ﬁmmz( 18, 4' 10
plperl i ne

- (cydPopr oSREINGY1 ) - 3, 4- D~hydr o- 6- met hoxy- 1- oxospi r o[ napht hal ene- 2(
18 4" pi peri dnglyc ro;&ylrﬁel?’leﬂwﬁiQEWA 1)-hyd?bx§7 sgﬁ&xgﬂ’h%alene-Z(lH)L
- 1- oaospi r o( napht hal éne- -‘ptperi‘diné ; -cycl obut yl'net hyl -
3 4-dt hydr o -Pipomdtnigbxy- 1- OXOSpI r o( napht hal ene- 2( 1H) 4' 15 pi peridine ;

- cycl opr opyl r ) :
-6 nmet hoxy- 1 og%%mpv el gntgmf(y flrﬁ) pr;o ?aB}étrq ierrlfaez(lHl4 pl’ffnld nblj’tyl nmet hyI -
3, 4-d~hydro -16€ymm@yynelh)daddsqht‘yctmé Naphsiat[@iem2erd) 4 Pigpridereti ne ; 20 1 -(
3- phen propyl VP
o et Moy LlcAeE iR MRS e R gR IR Ree G R opyl et hyl -
3, 4-dt hydro -5?7H'fpdirhqu 1- oxospi r o( napht hal ene- 2(1H) 4 ptperidine ; .
3, 4- D hydr o- 6- meﬁﬂ-w 1oxos t r o[ napht hal ene- 2 . - pi peridine] 25 The
conpounds of IF opYjmegay: % Aty fe Ty B)P"Bﬂ“ﬁ@‘aB?tgi}ﬁrﬁ{(”r{? fiys having a
sptro ring asiRnramepntucnt group. 'The sptro ring contatns a nitrogen atom .
(i.e. V-RS), which can be basic in nature when RS is a group such as al kyl,
al kenyl or C)ﬁcqhéﬂiP'I%yWCEm&ﬁvwl -dehpduias! -presairo(parhdhaangRereCeut i cal |y
accept abl e 323 {ng) by reaction with conrr~on |Inorgani c and organi c acids.
Typi cal acids "uti I'Zed to formthe pharnmaceutically acceptable salts of the
i nvention indl- @bd@pmmmthylw -0(bydts 14-6uPCTl-BREP dBapBBalent-28 H)Ml-or i C,
sul furic, sulfam phosphoric , citric , succ~nic , glutamc , mal et ¢ ,
lactic pxpendme)’

Imw-cpl

1'-cyclopropylmethyl- 3,4-dithydro -6,7-dimethoxy-1-oxospiro(naphthalene-
2(1H),4'-piperidine) ;

30 1'-(1-cyclopropyl-1-ethyl)- 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-
piperidine) ;
1'-(3-pentene)- 3,4-dihydro -1-oxospiro(naphthalenc-2(1H),4'-piperidine ;



5 tartaric, p-toluenesulfonic, benzoic , oxalic and salicyclic acid. The
salts are prepared by sinply contacting the sp~ro base with the appropriate
aci d) generwd(ﬁngﬁ a solvent such as nethanol or diethyl ether. T{bg salts
general |y are Nighly crystalline) readily precipitate, andiFBOY%SBSvered by
filtration. They can be further punfiedoif desired by recrystallization
from comon sol vents such as nethanol, ethyl acetate, acetone and

t et r ahydr of ur &rl.3-HsaYliprepent B driiikxsird trxaspiginapthaienca2 (| Haft epipesidifie y pr epar ed
by net hodo 10,1 25, M ne I mstry. It is
preferred to éiﬁﬁ@%?f@@%‘?ﬁﬁ?@‘@%Eﬁé%ﬁﬁ%&&%@% %]Sﬁ?.g hydr ogen, and
then react thppeednpound with RS-al kylating or -acylating agents. Such
reaction is sho i che el ow. Schene,1 R~ ~ t -RR3 R Ra
N-Rs A R3 whelrII e Epl{gp%ﬁ[ﬂ?lmés}',dg O,‘D'E’SQOW'h‘gé%SPP%a kwgﬂfnﬁgzéﬁé#‘\lfen above,
and " LS5 is mpeddin] | eaving group (e.g. halo s~.ch as chloro or brono, or

a silyl derivative such a rimethylsilyl). The foregoi reaction ~s
carried out by'Cé’f)lﬁB‘ftﬁm‘?ﬂ‘yzb#ﬁ}'&gﬁ’ﬁ%ﬂ'é1”§F‘%y'éCﬂ}ioFﬁiToé?apgﬁ‘éGg‘?'?qlgé’%f the spiro
amine Wi th thepalkyd ating or acylating agent (i.e. L-RS), generally in an
unreactive organi c solvent such as tetrahydrofuran, dinethylsulfoxide, or
N, N- d~net hyl f broyelpharaineting s 8 4sdieiras -meieadyyl-eraspieo(aaphieioo2 (1809 -be utili zed
to act as an Blgj:rgld"'%ec.avenger if desired. The reaction typically is
substantially ¢conplete after about 2 - 20 h, when conducted at a 25
t enper atlur e i §-catmemy! -Z6€dihydmbomet®REG] -okhepip(maghtbsleness2(iEBadi |y i sol at ed by
renmovi ng the reaction solvent, and further purification can be aeh~eved if
desi red by noP'Rel“ffeans such as salt formation, crystallization, and
chr omat ogr aphy-( 2-phé¥y180y1y 51,4 i G R R518K osphrd(dpltha e (18K),45t ar t i ng
material, i.e the spiro amne, can be synthesized fromreadily avail able
reactants) utPPFHMg any of several nethods: -1n one method, an
| ~-protected {QnphehylsrofRl i yaldigar -an?étﬂbyckﬂmxﬁ ifotnaphih@RAE-d st h a
bi cyclic ketone according to scheme 2: Schene
15 piperidine ;
1'-( 3,3'diphenylpropyl) - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-
2(1H),4'-prperidine ;

1'-cyclopropylethyl - 3.4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-

pipendine ;

20 I'-cyclobutylmethyl - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
pipendine ;
1'-cyclohexylmethyl - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
I'-cinnamy! - 3,4-dihydro -6-methoxy-1-oxospiro(naphthaiene-2(1H),4'-

25 pipendine ;
1'-( 2-phenylethyl) - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ,
1'-( 3-phenylpropyl) - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;

30 1'-( 3,3'diphenylpropyl) - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-

2(1H),4'-piperidine ;



HO NH HO OR3 A R4 NaH // DW Protecting Br HBr ~ group NH ~ NP Br Br O R3
~N~P HCI AR OR3 ~NH AR In the above schene 2) P is an am ne-protecting

group that wmo&asiky 10 15 renoved, for exanple ethoxycar Q%?E:lpoo?r Jgenzyl.
The protected di ethylam ne derivative is readily reacted wt BT yclic

ketone in the presence of a strong baskl-such as NaH This reaction results

in formation of the spir oderlv ) whic r ead e- protected
by conventi onaf? ar%oé?%’?eﬂi’ygr'gi UPSHed B qxégc?’ioé?fr%%pﬁ‘hﬁvm %Jdﬁl)grl c acid.
Schent 2 I||L1ﬁy5dhatrﬁs the preparatl on of ket o substituted starting
materials) i. gether are oxo. Such conpounds are easily
converted to 1t %]%Fyr"égtbblﬁcfl @h%ﬂ”&O’hWF‘h?‘“Flf’*?sg‘rﬂnapwlqnén%ﬁ Wby reaction
with a reducipgragent such as NaBH4, generally in a solvcnt such as

met hanol or ethanol. WO 00/ 75116 PCT/ EPOO/ 05783 -18 The al cohol can be
furthersr edudedycmhels}dmlh%hNH Hntldro g&mathiowon | -ok espirefrapiphaers-20iHx<act i on with
hydr ogen gas ?EB% Presence of 10 o palladiumon carbon. These reactions
are illustrated in Scheme 3 Scheme 3 R2 R4 Ra HOH NHor L "NHor L\ '~

NaBH / A / A IRsinR8nyZ3Rddikydra- Nhiethdx y/ | -dx d=pircl hephthaleae2 4éh,4c onpounds  of
Formul a | carg’lpaektd%%r;\ati vely be prepared by
1'-( 2-phenylethyl) - 3.4-dihydro -7-methoxy-1-oxospiro(naphthalene-2(1H),4'-
10 piperidine ;
1'-( 3-phenylpropyl) - 3.4-dihydro -7-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-( 3,3'diphenylpropyl) - 3,4-dihydro -7-methoxy-1-oxospiro(naphthalene-
2(1H),4'-piperidine ;
15 1'-cyclopropylethyl - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-cyclobutylmethyl - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-cyclohexylmethyl - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
20 piperidine ;
1'-cinnamyl - 3,4-dihydro -4-methy!'-1-oxospiro(naphthalene-2(1H),4'-piperidine ;
1'-( 2-phenylethyl) - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;

1I'-( 3-phenylpropyl) - 3,4-dihydro -4-methyl- 1-oxospiro(naphthalene-2(1H),4'-

25 piperidine ;
1'-( 3,3'diphenylpropyl) - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
pipendinc ;
6-chloro-1'-cyclopropylethy! - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-
pipendine ;

30 6-chloro -1'-cyclobutylmethy! - 3,4-dihydro - 1-oxospiro(naphthalene-2(1H),4'-

piperidine ;



10 15 starting with a suitably substituted piper~dine derivative, as shown
in Schene 4 Scherre 4 R4\ HO2C/ \N-R5 ARBORa N RRPCBI \ Tid4 ~ A
sol vent R3 ~zation reaction is acconplished by reacting the
substi t ut ed 0%’ ine with strong dehydrating agents sucPﬁHE”ﬁﬁ%@bhor us
pentachl oride and titaniumtetrachlorige, generally man unreactive organic
sol vent such as benzene, toluene, xylenc, or chloroform The reaction

not Trtal | Y i§ dptececlober Hmatha! 13, dddisdreat okespiroimeptibalenet2¢iibet™at ur e of 30C
to 60C. gegg{ ZSI 16 PCT/ EP00105783 19 The cyclized product is a

conmpound of P a'l wherein R~ and R~ together are oxo, ~t~htch. as noted
abo~' e i n Scleeimprd;1'cmnarhyg - r3e1dmbmotleoiohmrc¢wheﬂmmd(m© 4apipatidie ;or al kane (

Rt and R- both, hv The ed eri d,for the abo~'c
reaction ~s P& &&?yl si%e t‘é‘b@r te)}d‘E g@‘ Rot ﬁx Sﬁ”%@’ﬁ‘gw %&ﬁ'@rﬁs 5 O
Prot ects ng Npigetildm®, gr oup CH30 O ~NH A R deprotecdon cyG ization O ~N-P CH3

OR4 R~ ABr CH30 Ra \ NP A R ~H al kyl ation or acylatio-~
6-chloro -1'-( 3-phenylpropyl) - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-

piperidine ; and
6-chloro -1'-( 3,3'diphenylpropyl) - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-
piperidine.

10 3,4-Dihydro-6-methoxy-1-oxospiro[naphthalene-2(1H),4'-piperidine]

More preferred compounds of the invention include the following:

15 1’-cyclopropylmethyl-3,4-Dihydro- 1 -oxospiro[naphthalene-2(1H),4’-piperidine];
1’-cyclopropylethyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1H),4’-piperidine];
1’-cinnamyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1H),4’-piperidine];
1’-(3,3-diphenylpropy!)-3,4-Dihydro-1-oxospiro[naphthalene-2(1 /),4’-
piperidine];

20 1'-(cyclopropylmethyl)-3,4-Dihydro-5,7-dimethyl-1-oxospiro[naphthalene-
2(1H),4"-pipendine];
l'-(cyclopropylmethyl)-3,4—Dihydro—6—r|'1e_thoxy- 1-oxospiro[naphthalene-2(1H),4'-

pipendine];
1'-(cyclopropylmethyl)-3,4-Dihydro-5-methoxy-1-oxospiro[naphthalene-2(1H),4'-

25 piperidine};
1'-(cyclopropylmethyl)-3,4-Dihydro-7-methoxy-1-oxospiro[naphthalene-2(1 H),4'-
piperidine];
1'-(cyclopropylmethyl)-3,4-Dihydro-7-nitro-1-oxospiro[naphthalene-2(1 H),4'-
pipendine];

30 1'-(cyclopropylmethyl)-7-Amino-3,4-dihydro- 1 -oxospiro[naphthalene-2(1H),4'-

piperidine],



R In Schene 5) the nmethyl 4-p-~peridtne formate is reacted with an
anore-protecting agent (~.e. to insert P ) Typical am ne-protecting groups

include tortwdpfRyg carbonyl, benzyl and tnmethylstlyl d
pi peri di ne derlvaplve is next R5 WO 00/ 75116 PCT/EPOO%SE&%@ﬁF%g react ed

wi th a phenyl aIkyI hal i de, for exanple3phenylethyl brom de (mhere Ais CHo
) or 2-pheny| henyl opyl iodide
(where A ~s CHo %prﬁ’pﬁ?’ﬁﬁ}f[&%%"égénc@hygf_‘- é°§?5P5ﬂij‘ é};\ %‘E NaH or

Iithiun1d||soP{Qﬁmhande (LDA), generally in an unreacttve sol vent such as
tetrahydro 5 furan, or benzene.. The reaction) carved out at about -20C
generally is écﬂydﬁ’?fé’m/lm&myy | Gotvisihadre - bhydsexyagpiratnaphthalene2(1HIE- al kyl at ed
p~pendi ne can % e deprotected (renoval of the L-protecting group) and
cyclized by rBECT1 0R 'with PCL5 and T~Cl4, or it can be cycl~zed first, and
the L- pﬁbtect1ngcgpmmﬁnsubbeqmm#nﬁthanyednqumEheZUQDMGWbagﬁmﬂtaiIed
exanples illustr ate f speci nds ided by this

i nvention The?e WB°8§ ﬁ%Prggﬁ‘égh{ fVE)L fEHP a?5ﬂ9£‘¥1ntended to be

limting many (rcgﬂﬂﬂﬁlﬁylmﬁxﬁw@p&ilﬂ.ydicﬁpxro[ 6H- benzocycloheptene -6,4-pipendin]-
3, 4-Di hydro-1- ro[naphthalene 2(11k4' -ptperidine] 0 NH I/ Stage |
Bi s( 2- bronnetﬂ& ne hydr obrom de. 157.5 g (1.5 nol) of diethanol anme

-and then) w tb;yaB rrogj'lﬁ'lgbhyll 3%iyded 44%&%%&%&@@9%(%&%&116 gaehzon) are

i ntroduced into a hree- necked flask whi ch can be 20 eqU|pped ei t her
for reflOux orppeidigeistill atton The solution is heated at a bath tenperature

of 180-2000 gpder. ol O el YR8 o3 cAls @uyapour

tenperature o ice is adjuste ux p05|t|on and ~s
mai nt ai ned fopmdnmmd/\further d~ stlllat~on ~s carried out as above, in

et Tux for 3. evsiouRapRE” 38 GogtarBeie- S PRYeaurde IR uro s

cool ed and 30@pﬂhhm$ ethyl acetate are added to the residue. The suspension
is stirred for The preC|p|tate is filtered off and then
washed Wi th el ﬁwopare@ﬂ@ftéyl éévd @Vda% -Og-qfirethgxy-1-oxospiro(naphthalenc-

2(1H),4'-piperidine) ;

1I'-(1-cyclopropyl-1-ethyl)- 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-
piperidine) ;

1'-(3-pentene)- 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-piperidine ;

20 1'-( 3-phenylpropyl )- 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-pipenidine ;
1'-cinnamyl- 3,4-dihydro -6-methoxy-1 oxospxro(naphthalene 2(1H),4-
piperidine ; ) ‘
1'-cyclopropylethyl - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;

25 1'-cyclobutylmethyl - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;

V'-cinnamyl - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-2(1H),4'-
pipendine ;
1'-( 3-phenylpropyl) - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-2(1H),4'-

30 pipenidine ;

1'-( 3,3'diphenylpropyl) - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-
2(1H),4'-pipendine ;



crystalline product are obtained. Yd = 78.5% Mp. (C = 130-135C WO

00l 75116 _21 _ PCTI EP00105783 ‘St age 2 Et hyl bts(2-bronoethyl)carbamte 3G/
g (1.17 nol product ohta~ned mthe precedi ng stage en 108 m,
i.e. 122.6 éw(péf.n%g%rml ), of ethyl chlorofornmate are added,PCWH&/J;Sf'q:’rri ng,
to a4l 5 reactor containing 1.8 1 of .ja.waterhce m xture Approximately 1.3
1 of a 2N sodi um hydroxi de solution are run into the solution over 5 min tn
order to achi éverclPEBNte LI hirdpmder-o-Tethoyl faxospiiofaghthlare-2( 1 Hefper at ur e

bel ow 6C. The @eg@hgge is stirred for Smn and then acidified to pH 1 with
concentrated HGl. Extraction is carved out with 3 times 1 1 of et hyl ether.
The organi ¢ phasgelobstyleetindd 3vidilydd 16-BethaxyelsosBpirathaphfhatteeiéh dl-i zed waf er
and then dri edi g%g‘;m NazSO~. The solvent is evaporated. The residue is

chr omat ogr aphgc? y eluting with CHZCl ~. 208.5 g of product are obtained. Yd
= 58% TLC ( Ct2Ghmnyl R3,44ilddb -6NndvhdRy: 1-&ldhio(mdphhalepe(1H) 42 (t, 3H),
3.4-3.55 (m 4H), .3.6-3.7 (m 4H), 4.1-4.2 (q, 2H)) 15 Stake 3: Ethyl

3, 4- di hydr o- 1PBSBLBSr 0 [ napht hal ene- 2( 11k4" - pi peri di ne] -1' car boxyl ate. 69
g (0.472 ol ) 19f3-nenlprplyne saNtyddl%-Hh&fy- DMosp fshashuhehenehpnd over

nmol ecul ar sieve, are introduced into a reactor which is protected from

moi sture 20 aA@®eWineh is under an inert atnosphere The solution is cool ed
to -15C with & ' n : f 80% sodi um
hydri de, as a‘?l ié%%?gﬁﬁ?ﬁgm%hﬁgg{hrggd T%%’gegggﬁég&?ﬁge@l’e%%‘g The

t enper atur e i 8(1&)J4epwendine ri se to approxi mately 20-25C (exot hermc

reaction). The reaction,m re is stirred for 1. t a rature bel ow
500 25 ALt he <aiRPeP BRI bl ed b ags st B A ERS)
bi s(2br onoet hylpteanbamate in 234 m of DVF (dned heforchand over nol ecul ar
sieve) is cooled, in a reactor _which is protected from npisture and which
is under an illlécl”l‘“ag‘tylrb%ﬁﬂg}y(gfo ¥ nehexyd-Qepmro aﬂpg‘a\fﬁ%?(&&ﬁéne bath. The
reaction |iqugpsidie epared at the same tinme, are introduced by transfer
under nitrogen and run in 30 over 10 min at a tenperature of -25C. The
t enper atur e i §-(@-psndaropyl) r p Sediidrot/Haethaxy- -ewspirainaphiialene26lé)id4h t he
t enperat ure t?ip@éc@ne- The reaction mxture is then cooled ~n order to
maintain it at approximately 30C. It is subsequently WO 00175l 16
PCT/ EPOD105788-( 32¥diplinplpgipy]) t- H4-80@dfoo 7 -nthoxari eoxobmro(napbthglsherent i s
evapor at ed at (ﬁ% 41_Jr}denr L& .vacuum of less than 1 mm Hg. The residue is taken
up in 1.2 | o? CRY ffc§1 Wt er and extracted with 3 tinmes 600 m of ether.
The organi ¢ phageop®pyiedhiied,avdilifira4inictys 1 DR0spitb(maphtiieier® H),4'zed wat er and
then drjed over NazSCa. After evaporating the 5 solvent, a dark brown oily
resi due’s obPRFPAERE which is purified by fast chromatography by eluting ~th
CHzCl z gr adualleyciehitlialRen W 4-Bind&6tAREGh ﬁV.oZosglr&@a&tmnle-zfpﬁé)pﬂoduct are
obtained (Yd = 42.5%) TLC (97/3 CHzCl zly acetone): R _ 0.4

piperidine ;

I'-cinnamyl - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-pipendine ;

1'-( 3-phenylpropyl) - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-

25 pipenidine ,
1'-( 3,3'diphenylpropyl) - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
6-chloro-1'-cyclopropylethyl - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-
pipendine ;

30 6-chloro -1'-cinnamyl - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-piperidine ;

6-chloro -1'-( 3-phenyipropyl) - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4’-

piperidine ; and



NMR: CDC13 ~H ((ppm: 1.15 (t, 3H), 1.4 (m 2H), 1.8-2.0 (m 4H),
2.85-2.95 10 (m 2H), 3.45-3.55 (m 4H), 4.0-4.1 (qgq, 2H), 71 (d, 1H), 7.2
(dd1 1H)) 7W350/6§K16_1 H)) 7.9 (d) 1 H)) St ~_a ,e_ 4 PCT/EP00/05783

3, 4- D hydr o- 1- oxospi r o[ napht hal ene-2( 1B, 4' -pi peridine). 57.7 g (0.2 nol) of
et hyl 3, 4-di hydro- 1- oxospi r o- [ napht hal-Ene-2( 11~,4' 15

pi peridine]-1 -carb lat.e and then, 1. of 6N _H re.int uced tnto a
react or . The%ﬁglﬁ?rar-giﬁsﬂ%ﬁcpgggpéﬁﬁ,%-rdgwérﬁ)t- 105osrpéﬂnﬁgmggfneﬂﬂ%.ﬁlt is then
cool ed and exfigen@ired With twice SO0 nl of ethyl ether. The aqueous phase is
basified while cold with NaOH and extracted wth 3 tines 500 m of ethyl
ether. The orighRilydphassthosy-hespwyomarntpisne? (bt -PHgudesl After evaporating
the solvent, the residue 20 is purified by chromatoD aphy by eluting with
CHzCl z gradual |y enriched with nmethanol containing 10% NH401-i. Weight: 31
g, Yd =572% MasCpreg@ied Qompr@rios NbOHvetian aickidagheliolewirgoH) : R~ = 0. 2-0. 3S.

N.M R CDC13'.H , 2 A3S-.1.45 (m -1 B ] 0..2.0 (t,
oH), 25 2.1 (ls,°§“%g’&€;}‘“§?‘§g-32‘.‘1§)§’y{j’?r°l f‘%?’fﬁ?@?*ﬁ%@&ﬁaf%ﬂ“@@ﬂ(d, 1H,
7.2 (dd, 1 H))-cycl@TopydelhylBH4)-Dihydi® - 1(ckosditd)naphifhlen&@drHghppeidie]~s pr epar ed
by addition qQf appraxj matel N et her eal dr, l oric .acid to a solution of
t he product ﬂn’c@&ﬁﬁ’%@d%'E’P’fﬂ’sg'“ﬁga@@’a@%ﬁ'@gﬁ%r‘*a'tpéoﬁnﬁége]dryness and t hen
the product i1s(LsM§hanipragd)-§8oOmArdrebkapablbpienalerxiuyps’- WO 00/ 75116
PCTI EP00105783 -23 Wiite powder, Mp. - 235C, TLC (90/10 CHzCl z/ MeCH

cont ai A ng 1@RENAREL) : R-= 0.35. Analysis confonns to C, aH, 8CLI ~TO | R 2995)
2700) 1G75) 1;6Q0Qq $385.4-B21&o- OxoshB |G B.4EXAVPLE 2 1
"-cycl opropyllngg%glﬁé)?mﬁn?ﬁyér o]ﬁ- gfé@%??xg[gﬁazoﬁ hgi“é%‘@z( 19&' - pi peridi ne]
O 10 g (46. 4 pimsofinelf

3, 4- d~hydr o- 1~ pXQsRI, ht h -2 4 - 0 [ di 2 10 then 80 m of
DVF and 36. 2]’r'r§) 3 gﬁg’!’r{ﬂg‘[ﬂzs{fggﬁn@b%"ﬁﬁc‘e‘%‘%ﬁf{’é”%ﬁ’?ﬁ{egg?gﬁ’ﬁ@g g’sek. 6.89 g (51
mmol ) of (br dhorebhiylnalyd |- 6 grdipane-Sandhaky8! -grdsPiZo(8apimimlene-3fLNAHCO3 ar e
added. . The sus ecrll.si on is brought to reflex and then maintained for 1.5 h.
The soHentspH{‘)’B BGaporated at 50C under a vacuum of |ess than 1 mm Hg. The
residue is takgnlogoplyRtha003 #dit9lroveinRthorpd-xsipi@taphthiledd2(8H),4mes 100 m  of
15 ether. The ethereal phase is extracted with 100 nl of 1 N HO and then
twice with 50P'dBE  water. The aqueous phase is basified while cold with
concentrated Nﬁ' Sdbat L agt el ad, MESsh L NoxR0 i rdthapitnah ey be organic
phase is vvasrlle wtﬁgréeﬁwl{lagﬁ ds?%ldﬁzti on adr?% dri egl d(;(b/eﬁrn NaZSOgl. )’Once t he

sol vent has bpwendiagaporated, 12 g of an oily residue are obtained. The
hydrochl ori de. js hy, i tio 20 Lyt el v t her eal

hydr oc%} ori c?aacfap{ngggpggl §t4i d;}%%lcr)# Gt'ﬁ%tg%:x ug‘é’?‘%%‘g‘ﬁ%’:maﬁé%ﬁ%)’? The m xture
i s concent r appendioe dr yness and then the product is crystallized by addition:-

oL 20, 1 S-DEhaky BeP LM AP SRR ST | L7 O

filtered of f ppeddinashed with water After drying, 8.4 g of product are
obtai ned. 25 _White powder, Mp. - 243C TLC_ (95/5 CHzCl z/ MeOH cont ai ni ng
10% NHAOH) : ?ei"D_Jhb‘?fsé’:m%h%yyls:wé“e'é?{f’%ﬂh%‘CPB'zééif@ﬁz'a‘EFrNtﬁ?e N.MR : CDCl3 ~H
((ppmo4Cl: 0 4-0.55 (m 2H), 0.75-0.8 (m 2H), 1.3-1.4 (m 1 H, 2.1-2.2
(m 4H), 2.4-2.55 (m 2H), 2 85-2.9 gm 2H), 3.0-3.05 (m 2H), 3.2 WO
00/ 75116 pCT/ EPOOTIsq@mpounds of Borfnya Dppe chyragtegzgl pybemg)bicyplioripgps (m 1

H, 7.3-7. 35he(x%g z;]'sdfpo’nné'a?a?sut@sn{lmu g]rm]fp The spiro ring contains a nitrogen atom

(i.e. .\I-RS), which can be basic in nature when R5 is a group such as alkyl, alkenyl

or cycloalkyl Such basic compounds readily form pharmaceutically acceptable
30 salts by reaction with comm.on inorganic and organic acids. Typical acids utilized

to form the pharmaceutically acceptable salts of the invention include hydro-



7.95-8.0 (m 1 H, 12.0-12.2 (m 1 H). 1R 2990, 2700, 1675, 1600, 1420)
1395, 1320, 1080, 980, 900) 760, 740 cm' S The correspondi ng i odonet hyl ate
was al so obygigpegdsq MP: 162C EXAMPLE 3

1' - cycl obut yl net yI 3, 4- Di hydr o- 1- oxospi r o[ napht hal ene- 2(‘1’?%"““’6?’6%. di nej
0\ N 10 The nethod described for Exanpée 2, using cyclobutyl nethyl

brom de, results in Ewg product in_the hydrochl oride form_ Beige powder,

M p. = 235C. Slesic, pybs, wifpm)co PREPIP o mIEF ntue o R OHN2leR~ ‘aﬂ“& 7.

Anal ysi s conf grbgc, tﬁto@eﬁ%ﬁ@%&ben% M Rnxahggga?’sahcﬁl& (anQ”)ThEQahs 13158 2.25 (m
1 0+, 2.4-2.5(m 2H), 2.9 &, , 5 (m 2H, 25-3.35
(m 2H), 7.2-mepsed by siggjy, coma45ng7t 5931(m’pasm)nth ﬂ?e gmomia(cmmdl gpr)eralhyl 95-12.1

1560, 1140 100D 104G bad 93! GoBngopit The HstrEily ol Mgl Sc”

EXAMPLES4 1 erwmlhmdaeeaylllyrptehmitata afhd Brehryabivered bpXiisqtion O regplnt bafuether- 2(

11k4' -piperidin rﬁi‘? d 80/ 7511 6 PCTI EPO0Q/ 05783 - 25 Thq\h th%d escri bed
for Exanple 2§“HEFAGIBYES BRaEpHEEAYIm ?'Brﬁoﬂ‘é“o“rs&vﬁfnt?”? B REMPI%duct m t he
hydr ochl onde épyintete]0@omomd@strahMrbfuran. 265C. TLC: (93/7 CHzd 2/ MeCH

cont ai ning 10% NHaOH): R~ = 0. 8. Anall‘y5|s conforns to CZ HoCONO. 5 NMR:
CDC13 ~H ((ppm) HGe invegtom compaypdssed) Formulg_izare readhly argpayred by methodss (m 2H) |
2.7-2.8 (m 2 1es acﬁ L&%o@nﬁﬂhczﬁp of &gg-n c?'cl?cn(xm'y %"Qs r@fex?cd3to4su(1g]y #5) -

7.15-7.3 (m , f 11.8 (rn, |1
H) ) |R103400,pr2}99@a c&ﬁ@&ndlﬁﬁ%mﬂ{ @@hydﬂc&éﬁ’,,ana?o@ﬁ)reﬂ@ms cdmpddnd &0, 1110,
1060, 980, 910, 7G0, 735 cm~ 10 EXAMPLE S

1' - phenyl et hyﬂzi%kﬁm@rmda a%ngzs&%el SRbRaRRshakkNGr A Gditaft rRiReridine) / O N
The net hod descri bed for anple 2, using phenethyl brom de, results in the
| S product in the hydrochloride form Bei ge powder, M p >275C, Yd =
55% TLC. (95 12/ MeCH containing 10/. NHaOH): Rf 0.85. Anal ysis
conforms to NO. NMR: CDC13 ~H ((ppm HC: 20215(m 4H) ,
2.3-2.45 (m 2H) RO 3R0 m 2H), 3.05-3.25 (m 6H), 4- 32’5(m 2Hj ,
7.1-7.3 (m 7H H, 7.8520 7.9 (m R¢ :
| R 3400, 2900, 600, 1450, 1360, 1290, 10 101 0,
960, 820, 800, —_—

+ LRS

R3 R3
15

where Rl , R2 , R3 . R4 ,and A have the meanings given above, and" L " is a

normal leaving group (e.g. halo such as chloro or bromo, or a silyl derivative such

as tnmethylsilyl).
The foregoing reaction 1s carried out by combiming approximately
20 equimolar quantities of the spiro amine with the alkylating or acylating agent
(i.e. L-RS), generally in an unreactive organic solvent such as tetrahydrofuran,
dimethylsulfoxide, or N,N-dimethylformamide A base such as tnethylamine or
NaHCOs3 can be utilized to act as an acid scavenger if desired. The reaction

typically is substantially complete after about 2 - 20 h, when conducted at a
25 temperature is about 25°C to about 60°C. The product is readily isolated by
removing the reaction solvent, and further purification can be achieved if desired

by normal means such as salt formation, crystallization, and chromatography.



EXAMPLE 6 25 1 '-cycl opropyl et hyl -3, 4-Di hydr o- 1- oxospi r o[ napht hal ene- 2(
11k4' -pi peridineJ 0 N WD 001 75116 PCTI EPO0O/ 05783 -26 0.94 g (4.36 nmmol)
of 3, 4-di Y8PH110x0spi r o] napht hal ene- 2(1 Fn, 4' - pi peri di ne¢T/BPG0tHEN 10 N
of DVF are introduced Into a three-necked flask. 1.3 g (8.7 nmol) of
(bromoet hyl ) cycl opropan~ in 2 m oC and then 0.73 g (8.7 mol) of
NaHCO, are added The rédufreSabrdhi MRteRBl AeMiethpird BRinsUSR S0 Sikesized RegUght to
reflux 5 and then maintained Tor 1.5 h. The solvents are renoved at 50C
under a vacueidilyrvaiable redciantsgutiiringgny Thisverebmethedsi s t aken up m 50 i of
wat er and extractgd.w r \ h phase i's
extracted with 10 ?#? E)r?m%HN a%l\lvgqﬁgcgge@? \?\)Afrcagh%/}\nwahze-ﬁ glnsﬁ t/ﬁ&l;n\%:'ltser

aqueous phageacies Withsd biredic Witgheaccoidthgwp sdhewmoBdcent r at ed NaOH and extract ed 3
Mres wgth 50 nl of ether. The organic phase 10 is washed with an NaC
solution and dried over Na2S04. The solvent is renpved. The oily residue is
purified by Scheme@hr omat ogr aphy by eluting with CHzClz enriched with

nmet hanol . 0.6 902 obt ai ned, the hydrocE}ori de of which is prgpared by

addi ti on of approximately SN ethereal hydrochloric Reitdctirg a sl uti on of
the crude product™Tn CHZC12. Thg m xture is\concentpetupd to dryness and
then the 15 product N# crysta-+=ed by addi tNoh of 30—se of ether We—&
solution of the uct in 5 nm of isopr ol. Cystal!izat~opis allowed
to take place f 14 h at 20-25C and tgen the product is fil red of f and
washed with etf@r. After drying, 0.5 g of white powder |s obt ai ned) Mp. =
244C, TLC. (95/5 CHzCI 2/ MeOH cont ai ni ng 10% NH40H) : R~ 0.35. Analysis 20
conforms to G 9H26CINO. N MR : CDC13 ~H ((ppr’r} HC1l: O. 1-0.3 (m 2H),
0.4S-0.65 (m_ 2H), -0.8 (m 1H, 1.6-2.6 (m 8H), 2.9-3 .5 (m 8H),
7.2-7 4 (m R 6 (t, 1 H, 7.9-8.05 (d, 1 H), 12.15 ( 1 H) IR

2900, 2450, 16 00,71430, 1290, 1220, 950, 890, 740 cm ~ 25 EXAWPLE 7 1
"-ctnnanyl -3, 4 - oxospt r o[ nap ne-?F( 11k4' -ptperidpned o ~ i i
WD 00/ 751 16 P 783 R ed acch/cf ng to khe et hod| deSchped m

Exampl e 2 w4l ci nnanyl
crystallization of th& hydroc e powget—>M p.
CH~C12/ MeCH conMHﬁlﬁMFlo% NH. 264 = 0.55. Analysis 8 5
C23HzbCINO. N.M R : CDClB'RH((ppn} HCl 20225(% ) 2.3-2.5 (m

2Hy, 2.9-3.85 (m 8H), 6.4-6.6 (m 1 H), 6.6-6.8 (d, H, 7.1-7.6 (m 8H),
7.9-8.0 (d, 1 H, 1221 ( 1 H) IR 2900, 2400, 1670, 1590, 1420, 1290,

122U, 970, 730, Q9.

Cffove scheme 2, P is an amine-protecting group that is easily

10 removed, for example ethoxycarbonyl or benzyl. The protected diethylamine
derivative is readily reacted with a bicyclic ketone in the presence of a strong base
such as NaH. This reaction resulits in fohation of the spiro amino ;icﬁvative,
which is readily de-protected by conventional means, for instance by reaction with
hydrochloric acid.

15 Scheme 2 illustrates the preparation of keto substituted starting materials,

1.e. where R' and R’ together are oxo. Such compounds are easily converted to
the corresponding alcohol ( R' isH , R’ is OH ) by reaction with a reducing

agent such as NaBHy, generally in a solvent such as methano] or ethanol.



10 EXAMPLE 8 |'-(3, 3-d~phenyl propyl ) -3, 4- Di hydr o- 1- oxospi r o[ napht hal ene- 2(
1 F~, 4" -piperidine] Prepared according to the nmethod described in Exanple 6
with 3, 3-di pweryhqiopy! brom de and preparation of tr~e ry /991%9 A
white powder is obtained, Mp. _ 15 257C, TLC (95/5 CHzClz T R~=0.35
Anal ysis conforns to Cz9H 2C1N0 N MR 1BCDC1~ "H ((ppm) HCl: 2.0-2.2 (m
4H), 2.4-3.5 (m 12H), 3.9-4.0 2-7.4 (m 12H), 7 4-7.6 (m |
H) 7.9-8.0 (m 1 Hyhe a|‘°°§°13¢a(’ bif%)hyr che%lo%talz‘?:'}vdrqsemOn,lfsgmmrl%o 1300,
1220 910, 740 e %

- (cycl opr Opy})nge?%/o% i }}f’d?&eggéwﬂg'ﬁﬁcme 0“0 alcg?(dcl)gnalopc? rrtl)gtrf)hthl‘%al ene25
2(1F 4' - pi pendrm@]onsaremscr@t/edﬂﬁl&cﬁerﬁﬁf/ EPOO/ 05783 -28 01 H3\ CH3
3, 4- Di hydr o-5, 7-d~net hyl - 1- oxospi r o[ napht hal ene-2(11, 4" -pi peridtne] is pre
pared accordi ng to the nmethods described for the synthesis of Exanple 1 The
“N' al kylsati onSclemed@ntical to that described in Exanple 6. The
hydrochl oride is 5 obt ai &gd mthe formof a Wmte powder, Mp. > 260C. TLC
(98/'S CHzCl z/ MggH co ai Ni ngn10% NH40H): Rf = 0. 5. Ranalyﬁscp}ep
CzoHzsCO NO. N. MR 3/ H ((Npror LHCl 0304(m ), O 0.8 M odH) ,

1.1-1.3 (m 1H), 4H) , (féaBFSQE 2. 3 ( 38—.4S(m
2H)) 2.7-2.8S ( 70-3 2 m 2 % S(s, 1 H
), 7.6 (s, 1 H, 1 H) IR 3400 2900 280 1608 1470,
1430, 1280, 1180) 1020 970, 950, 880, 830 cm ~ EXA} S

-(cycl opropyl net hyl ) - 3, 4- D hydr o- 6- met hoxy- | -oxospiro[ napht hal ene- 2(

11~, 4" piperidine] O wN/ ~ ClL H3C By the process of a[[r'pl e 9, the
hydrochl ori de is obtai ned. Wiite powder, Mp. > 2S5C. 2 /Ed((é0110
CH2Cl z/ MeOH cont ai ni ng 10% NH40H) : Rf =0. 3S.

R4
NHorL

R3

The 1invenuon compounds of Formula [ can alternatively be prepared by

starting with a suitably substituted piperidine derivative, as shown in Scheme 4 :

10 Scheme 4

R# N _RS

T
TICI A
R3

solvent

The cychzation reaction is accomplished by reacting the substituted piperidine
with strong dehydrating agents such as phosphorus pentachloride and titanium
15 tetrachlonde, generally 1n an unreactive organic solvent such as benzene, toluene,
xylene, or chloroform. The reaction normally is complete within 2 h when carried

out at a temperature of 30°C to 60°C.



Anal ysis conforns to C 9Hz6CINOz NNMR : CDCl;'H ((pp
2H)) 0.7S-0.85 (m 2H), 1.25-1.4 (m 1 H) 2. 05-2.2. (
2H), 2.8-2Y0@/5me6 2H), 2.9S-3.0S (m 2H), 3.2-3.4 (m 2HGT/Br0éEs783 6 (M
2li), 3.85 (s) 3H)) 6.7 (s) 1H, 6.8S (d, 1H, 7.9-8.0 25 (d) 1H), 12.1S
(1H)) IR 2900) 2420, 1660, 1590, 143(F- 12S0, 1220, 960, 830, 600 cm~ WD
00/ 7511 6 PCT/ EPO0/ 05783 -29 EXAMPLE %L%% ] 2
1' - (cycloprJﬁ‘ﬁlCh’ﬁtzﬁ Ip5°d§°‘4'5 BCAYRRBY 81 FaTHok | WEeTeRoBpi 3¢[ RapRenbirene- 2( 11~, 4
' pi pend~ne] r as_for lc 10; th
hydr ochl ori 35: ?\s? 86‘%& "ﬁseof)%%@ RS%&&%I%&' vV bg g uﬁ%tgﬁrﬁogef@@g‘fé
CH d 2/ Nema&gﬂ(glq,;rmkgge (1}Q% hd‘R' 4}93-1) hy OEI—P 75 Anal ysis confornms to

Cl :

m HCl: 0.4-0'S (m
m 4H), 2.3S-2.S (m

C, 9Hz6C1N02, " TO N (( ppm 0.4-0.5 (m 2H), 0.75-0.85 (m
2H), 1.25-1.4 (mTh& ﬁbslll@c@%ﬁcnamerﬂ.qﬂ}ﬂh fo?. B5-abobe (rBacudit)s réaddy 3- 0 (M
4H) , 3133m (m 2H, 385(8 3H)) 7.0-7.1 (m 1H),

7.25-7°35 (mepﬂqjiassfhos‘"?“édcﬁwem 12.1-12.2 (1H)) IR 2930, 2560, 2360,
I680 | 580, 1470, 1435, 1260, 1060, 970, 7SO cm ~ 15 EXAMPLE 12

- (met hyl cycl o- proopyl ) - 3, 4- Di hydr o- 7- net hoxy- 1- oxospi r o[ napht hal ene- 2(
11~ 4' pi peé%ﬂﬂ-?—- 0 H-CG O 20 By using the sane nethods as for Exanple 10,

the hydrochloride is obtained. Wite powler) Mpo = 23 TLC (901 10
CHzd 2/ MeOH cont a®n~ng %o NHdOH) o5 = 0. 70-0.7 al y jp_conforns to
C, 9Hz6CLNOZ. }_@NH ectR e el

CH5-O group
R4
0 AN
Ra CHO R E S “AT TBr
NH
Y
A CH,0O
3
R deprotection R N-P
cychzation
4 Q R A
R N-P
A
deprotection E\Z:[% gi;(% R
alkylation or
cyclization
acylat:on

In Scheme 5, the methy! 4-piperidine formate 1s reacted with an amine-protecting
10 agent (1.e. to insert P ) Typical amine-protecting groups include terz-butoxy

carbonyl, benzyl and tnmethylsilyl The protected piperidine derivative is next



NMR: CDC13 ~H ((ppm) HC. 0.4-05 (m 2H), 0.75-0.85 (m 2H)) 1.25-
25 1 H, 2.05-2.2 (m 4H), 2.35-2.5 (m 2H), 2.8-3.0 (m 4H), 3.2-

2H)) 3.5-3.6 WD 00/ 75l 16 pCTI EPOO/ 05783 -30 (m 2H), 3.80 (s, 3H, 7

-7.1 (m | BPOFSHE 7 o5 (m IH), 7.4 (s, 1H), 12.1-12.2 PCHEPoOl0RIs32930, 2~

, 2445, 1670, 1610, 149a 141 S, 1250, O1025 cm' 5 EXAMPLE 13

"-(cycl opropyl net hyl) - 3, 4- Di hydr o- 7-vitho-i - oxospi r o[ napht hal ene-2( |

| ~, 4" pi peri direreled@vifh aQhenyNalkP tagee, Tor eRarftplg phcryBEhylmm@m)deafvhetehx| s

3, 4-di hydr o- 1- oxospi r o[ napht hal ene-2(1f~, 4" 10 pi peridine]-1'-carboxyl at e,

prepar ed accor@xiprRephtindpramt holiiedeberi ded GhhC8zage3-phafylifEpyhpidalel, and 35

m of concentrated sul phuric acid are introduced into a three-necked fl ask.

0.79 g (12.5 rgwbdry Afis [QHF Cifp Nintthe presenitdofi sSstradgiede swhtabh®aHalk lithion cool ed to

OC. The m xture is stirred for 1 h at 0OC and then for 2 h at 20-25C. The

sol ution is pdésipenviamed: [LbPdvh 0erally ingh uneeaelrve goldent gechas dettahedio-15 ext r act ed

with thrge ti 0 | ~. o) ' d successively
W wator andaneLrare RAC i eg I R el R B e
evapor ati ng t hensdlywempleteZfi¢babgunt - ah. Tielallytagedqintemidimedan whn b oi | i s

g of ot ﬁ?LaET‘%?%f? g oS ’%“’;fh?&%%%g%%%ﬁﬁ%ﬁ%gﬁg%f%?%EY{% acel“’”e' o
Cestdbe whi oh ForyEEal Al OB, A BER P dBe B oney - = 0.3

N. M R ~ CDCL, gtdedudeR modedld (t) 3H), 1.4 (m 2H), 1.8-2.0 (m 4H),
2.9-3.0 (m 2H), 3.45-3.55 (m 4H), 4.0-4.1 (g, 2H) 7.3 (d, 1H)) 8.2 (d,
1H), 8.8 (s, 1H)) 25 St_a,,~e 2: 1 5 g of the product of the preceding
stage is hydrol ysed by SGEI o - . After
chr omat ogr aphy by el utitl%er\?\nﬁ%‘ﬁg%aée{lﬁe? %%gg%g 1|“§"§%\?}?§K@8cﬁ§fhr%%r§? anol

cont ai ni ng 10%hbiabks pOvidEd by ihss insaiiat eithe cXrGplEDDE repPesSridGlieanih @kl

cont ai ni ng 10%e|\’l]lai?%]@n: e@fo S QLo WO 00] 75116 PCT/ EPOO/ 05783 -31 Sta~e 3.
0.22 g (0. 845 ST N GHeR0 e SMRINE B 29 §FRFY- 1- oxospi r of napht hal ene2(
11k4' - pi peridine] obtained in the preceding stage ~s suspended in 3 nmlL of
acetonitnle A solution of 0.343 g (BXBMRot!l) of cycl opropyl net hyl brom de
in 0S of Qc nitrile i.s ad W lrring.,The reaction m xture ~s
brought‘to 5 é?lﬁ\?}%érgﬂdowlmrgpﬁﬁglc?#aQ’S%fpd&qrﬁg\egy 5 h. The solvent is
removed and the restdue is taken up in 20 ml of CH2Cl~ and extracted with
20 M of N1 HCL e/ achdli ¢ phase is bas~fied while cold with a dilute
sodi um hydr oxi 5 i

CHzClz. After drying and renoving the solvent, the residue is 10

chromat ographed by eluting with CHzCh %r adual |y ennched w th net hanol
cont ai ni ng 10%aREAORIs(2Errammesthyligmine hydrobromide.

3, 4- di hydro- 1’ = 7= 0L 0 1 i ht 11k4" - pi
e e R e S s M i P
0. 7. The hydr ¢xbthomudecacsorragpatreducad inteschbddeabwkel ki wisclpoamdbe, M p. =

S 0 ) _ !
ggg]‘cbr( 0 ;I'I(;CO cglﬁéé@ 1 gg_o%/re u%or(:i)orgtcﬂétmago% ('lqléo sNoll_tlﬂlgﬁbi's hlgzrited (%t Zx'ba’?ﬁnal ysts

temperature of 180-200°C, n order to distill off a volume of 350 ml at a vapour

1.4
( 3.3
(
0
1
1

temperature of 122°C. The device is adjusted to the reflux position and 1s
maintained for 1 h. A further distillation 1s carried out as above, in order to collect
a distillate of 465 ml. The device 1s again adjusted for reflux for 3.75 h and then

25 400 ml are distilled off. The mixture is cooled and 300 ml! of ethyl acetate are
added to the residue. The suspension 1s stirred for 1 h in an ice bath. The
precipitate is filtered off and then washed with ethyl acetate, 367 g of a white
crystalline product are obtained. Yd = 78.5%, M.p. (°C) = 130-135°C.



(m

NMR: CDCI3'H ((ppm) HCl: 0.4-OS (m 2H), 0.7-0.8 (m 2H), 1.2-1
( H)
0

4
1H), 2-2.2S (m 4H), 2.4-2.6 (m 2H), 2.8-2.9 (m 2H), 3.05-3.3 (m 4
2

4.5-4.6 (m“%w, 7 45 (d, 1H), 8.3 (d, 1H), 8.8 (s, 1H), 12.1 (1H)) IR
2940, 2500) 2440°1'¢690, 1610, 1520, |410, 1345, 1220, 1108CTEBMASH' 25
EXAVPLE 14

221-
1' - (cycl opropyl net hyl ) - 7- Am no- 3, 4- di hydr o- 1- oxosp~r o( napht hal ene-2( 1t~, 4
pi peridine] OHz 30 wo oonsi~6 -32 PCT/EPO0/ 05783 60 nmg (0.19 mmol ) of

3, 4-di hydro-1'c- t byl Q-pro - 7-ni tro- loxospi r o[ napht hal ene-2(1B, 4" -p
i peridi ned) obt&EE eg%éﬁgggéﬁ?ﬁ%wﬂb@%&npl e 13, are dissolved in 1 m of

THF and then) 30t g ($417 Mg ofQh2droGud@bbiained Ghthe picd@lfyy digt @ditkeni 10BAIJUced The
solution is br_ought to reflex for 1 h. The reaction |iquors are 5 charged

to a saturat edSNAS-&-d5Ma); shehrchieiParate arevidosss 3vith EENEHp @ 9! The

organi ¢ phase rigionashesirants dngd, Quer daiRfire - AgiExifRleWENB 1 8f gvAapor at ed
and the residue obtained is chromat oeraphed by eluting wth CHZCl z

gradual | y enr isehen hyiirokiderselwagnaire Biorintaitlis salyti o0 9y 940 M, in 2odertp ashieps oduct ar e
obt ai ned. N. " 1 S 1G(RRM Bl 0. 4o 0. )
0.85-1.0 (m I\/%Eﬁ’?““%@fﬁyf.]'z ?‘Wm’? mﬁ‘ﬁba?““%"é?éﬁéf“?’l%)bch“’%? c‘z’@%ﬁghrfﬁ]@ 2H)
2.5-2.75 (m 4idyed 2r 8n?n And then 2k{H)f1e8 16 pB. 18witiR Ence@raded ACI. BfjractibnGs (d) 1H),
7.2 (s, 1H)) The dr ochLonde i rystallized fromether. 26 a yell ow
powdsr ar o bbEATROHN Yith s sl Bof G sfish T arkinid iR el B e

cont ai niong 10%mt5 SO0-H0bY dentherzlifed 4ater BXAMRh Bridd over Na,SO,. The solvent is

1'-(cycl opropyl net hyl ) -7-Ch| or o- 3, 4- di hydr 0- 1- oxospi r Q;Iin ht hal ene- 2( 18, 4'
pi peri di ne] OGGW?E?%S%”-“ HyKiug 1s giromatpgatied f?’f-"ﬂ’i“@d’Y‘Hb& 28@ HB 38 °4- et hyl
1-t-butyl di epttict afbbhifdd: Qngg@d‘)rLgf(cgg@ﬁ)l; R} s0®i pecotate and 400 nml of
THF are placed in a threenecked flask which is protected from noi sture and
whi ch is undeN-MR.i Rt Hi(psphe? ét 3Hhd-41853(mg 41D, 2.68- Hin) 41Df 44l um

hydr oxi de pel k:cgtzg are added. A 25 solution of 100 g (0.458 nol) of

di -t-butyl Bicarbdnate in 170 ml of THF is added over 1 h with stirring to
t he suspensi on. The tenperature reaches 45C. The reaction mxture is |left

and ext Pact ed HEEH S0 hed GOV BIUBehort et dADe BRstEhTY Dashed-
with 3 tinmes ZhBoxylatdf a saturated NaCl solution, dried over Nai S04 and 30
conoentrated Inie LERhdue| SALIR 0% 3BT BV oRhHNAY MR
molecular sieve, are introduced into a reactor which is protected from moisture
20 and which 1s under an inert atmosphere The solution is cooled to -15°C with a dry
ice/acetone bath and 34.6 g (1.15 mol) of 80% sodium hydride, as a dispersion in
minera] o1l, are added thereto. The température is allowed to rise to approximately
20-25°C (exothermic reaction). The reaction mixture 1s stirred for 1.5 h at a
temperature below 30°C
25 At the same time, a solution of 208 g (0.65 mol) of ethyl bis(2-
bromoethyl)carbamate in 234 ml of DMF (dned beforchand over molecular sieve)
1s cooled, 1n a reactor which 1s protected from moisture and which is under an
inert atmosphere, to -25°C with a dry ice/acetone bath. The reaction hquors,
prepared at the same time, are introduced by transfer under nitrogen and run in
30 over 10 min at a temperature of -25°C. The temperature is allowed to rise
(exothermic reaction with rise in the temperature to 45°C). The reaction mixture is

then cooled 1n order to ma:ntain it at approximately 30°C. It is subsequently



-33 PCT/ EPOO 05783 ennched with acetone and then distilled under a vacuum
of 0.09 mmHg and at a vapour tenperature of 95-i02C 82 g are obt ai ned (Yd
= 83. 69 . Tg@_‘{ﬂg?{? CHzCl z/ acetone): Rf= 0.60. NMR ~ é

1.2-1.3 (t) Y4 (s, 9H), 1.5-1.6 (m) 2H), 18195(’&?@%"578 33245
(m 1H, 2.7-2.85 (m 2H), 3.9-4.0 (my2H), 4.0S-4.15 (q, 2H)) Stage 22:

4- (4- Chl orophenet hyt) pi peri di ne-1, 4-di carboxylic acid, 4-ethyl 1-t-butyl

di ester G 16 ¢r¢ugbt 1@ SRffoFor "dfandlﬂlleslolpﬁrsopyh!aﬂr\rﬂemarvd a ¥ Crinderfa VEERm dr i ed
over nol ecul ar ev trod ced, Lran r_-under n, into a
t hr ee- necked folf][ Iz% i gﬁ“l ﬁ%r Fect u(f '15rt%ke}4 |1§tﬁézc’a{ﬁ(ﬁf e (‘:“ﬁ&efggunder an

| nert at rmsphemactéﬁlmn}smluutcs 600 m$ ocabdre'dhetd)ganl@ﬂxaamd v2Ahed with ®fim2s 5N
nbutylllthlu ane 09rrm)l arer xture is stirred for
i 5 nin at ggb ?8’81“@ 1754 w"f?}'é“ Aifq dge ?JYeuEl{ éﬁ%ﬁ?]ibc‘ﬁ’pﬂa‘(%dﬁ% mmol ) of
the prodsict frs@mmha RERCBRIWAY 0 aghduk ish oBGinBd WhicH HE pbified ByUiast N over
approximately 20 mn. The mxture is stirred for 10 mn at -?0C and then
10.9 g (60.9 FhEMAasFaphKbY chitiae ydbeelCrheradyally gpechied Widmcewns 157i'ngy at - 70C
for 1 5 h and f 4 he I 8 7 mol
in 86 m of Tﬁ%zﬁgl%ﬁrﬁ{hﬁ%ﬁ%?&%wm E@W% Lk h(gmr%ct;.ﬂ uerlzéaclztgges)térred at :
20- 25C for 140W3and then poured over 350 m of water and extracted 3 tines

with ether. IS h Wi H n and
then wi th oM UrSt SEubd (@BRTT T e EF li ofng g bt Pt tho, 17 g
of an ot@nge @inl| 2H}845b3$5 eddH)whiocht @), RH,s7 t:hr ampt nYr&pher, hys @ldut i ng with
CH-C1~ gradualli{é !'rﬁged wi th hexane, and then with acetone 11.8 g are
obt ai ned (Yd dél (95/5 CHzCl z/ acetone): Rf = 0.70. 25 NVR. CDCli iH
((ppm: 1213(t) 3H) I 4(s 9H) 1314(m 2H), 1.7-1.8 (m 2H),
2021(m2H) 729%2 3.7-3.9 (m 2H),
4.05-4.15 (q, _M_ﬁ -‘64@ *wdeoéwosmy [naphthalene2( rT?( 4‘2’F-ll)e}1d19?hge 3: Ethyl

4- (4-chl oroph thyl di,pe C t.e ct from

t he precedi ng%g?algke prﬁB!% of e@] aSr‘b%%{'iﬂrr@el B%Q?lﬁ)t Jlée}e]%ﬁ %{@dﬁ

t hr ee- nétked bipasdkmvﬂhl siarhosylptp@n@dmed GflerrﬁNrHC’sammarodWm 19t9|aneaomr is
stirred and 2 n1 of trifluaroaceti cidar d 0- m xture
is kept sti rr?ng 15{”6365 nm% an ? %%“c%nr?:%unxt r?oe{?fehggtg ‘ar‘§%“e§%° %dna“ he WO
00/ 7511 6 pCT/ E:Rﬂﬁte@SM&Brwnaeflsmcemﬂ dfiethylsettieakElie agaeous phiafeeis bhkigedwhidi ¢ phase

is washed with %S dr oxi de_ sol uti n en with a saturated
NaCl sol uti on®® f"’f‘g’r?\lﬁisg eéﬁ\{ﬁf“‘éjo‘ﬁ bﬁt‘W&fPH@ mg 66%1’ SBErot e YRWIG DL ai ned,
whi ch oi l cry%%l:hg\mﬁed Jla@nr{eagbéma% A?(er@%brﬁ%tﬁb%l%t]tge@emh@g‘b Rf =
0.4S. 5 NWVR n: -1.25 (t) 3 2H) . 8
(m 2H)20 2. 1- 3 purfipd bz/mhromatsga@m@ (lmmgzw)th HIpegradgally prghed With 3. 0 (m
2H), 3.3 (1H) e agfol%ogta,g]gT 1% NH 9-7.0 (dd, 2H), 7.1-7.2 (dd, 2H)) Stage
4: Ethyl 1-(cycl opropyl meth -4-(4-chl orophenet hyl ) pi peridi ne-4 10

car boxyl at e B“Zblglt(ﬂjg,ﬁ’dm@"/) 'HiC@ﬁ/éOﬁrl‘bﬂbd\tIe@Hgmmh@gpﬁ%MOfQ Rt age 3, 85
m of THF, drn@%@;g nol ecul ar sieve, and then) with stirring, 14.9 m of
triethylamne and 2’4 m (20.9 mmol) of 85% (bronmonet hyl ) cycl opropane are
successi vely Ner}debédi HN{(jiprd) Baaeind3sbpds anezH ) 1 8sk9 whj 2H), 29 @r2eh)ect ed from

or 14 % and Phdh BOnadaeria @ 20 F9T8ie End {H Rca i8S, 0 1

wat er and ext (@clﬁﬂﬂg\/(fdcm)wth et her. The organi c phase, washed with a
saturated NaCl solution and dried) is concentrated. 3 g of crude product
are obtained, which product is chromatographed (eluent: CHzC 2 gradual |y
enriched wit hTH?tfg ﬂQl’lloGQQtlg ed1QD/¢ ng_rb szalﬁJl‘gXlBEtegj |5)(I %Qle%pdum are
obt ai ned. Yd = TLC.(95/5 MeCH containing 10% N = 0. 50.
NMR: CDC13hdepf(héqmn)\<‘:ld 0002 Goltipmof 2Hy , prodi®6-10. 482({lm TQQ-I)n)leDre?HO 8 (m

"4 ' nice ed to drynessand then The product 1s talliZed fronr a me l/eth '
3 13 L 2 et ook Wen 0 producl s brfhled B efladonu 29

mixture.



3-2.4 (m 2H), 2.7-2.85 (m 2H), 4.1-4 2 (g, 2H), 6.9-7.0 (dd, 2H),

1-7.2 (dd, 25 2H)) Stage 5:

(Cycl opropyl net hyl ) - 4- (4- chl or ophenet hyl ) - pi peri di ne-4-carboxylic acid

2 g (6.28%Awdry160f the preceding ester and 6.6 nl of ankyrErowgsel net hyl
30 sul phoxi de are introduced into a round-bottoned flask which is protected
from noi sture and which is under nitrbztjén. A sol ution of potassium

t - but oxi de (4vited pow&erMph) M3 cniTiof (WT@@%'CI?MEOHOEMQnih? reded with
stirring. The m xture iIs WO 00/ 75116 PCT/ EPO0105783 -35 left stirring for
2 h at 20- 25&HPHB: Rea@df-on mixture is charged to 200 M of water and then
washed with . se is acidified to pH5-7 with 10% HCl .
The preci pi tz}%E®%1§C%W?]%ﬁ§§94gﬁ?@§§d washed with water. The acid obtained is
crystal | i zed IR r2995 2 70BZIGT 2/ 1660, HAH®D 11 394, X2 L @090VOB0, 750,780€m'5 NVR: CDC13 ' H
((ppm:.0.2-0.3 (m 2H), 0.5-0.6 (m 2H), 1.07-1.1 (m 1H), 1.6-1.9 (m

4H) , 2.¥5-2 35 (m 2H), 25-26 (m 2H) 2.6S2.75 (m 2H), 2.8-2.9 (m

2H), 3.3-3 4 (m 2H), 6.9-7.0 (dd, ERWMPLEL-7.2 (dd, 2H)) IR 3370, 1490,
1445, 1380, 1240) 1 170, 1095, 965, 805 cn+' . 10 S 6:. .

7- Chl or o- 3, 41df %Mn@%W&-B&Wmﬂrmmgﬂ[waph_‘thaksag-éﬂ?ﬁfﬁaw%aqlene- 2(

11k4' -piperidine] .00.3 g (0.9 mol) of the acid obtained previously and 6
m of benzene are rogceg— nto a round-bottoned flask which is protected
f rom noi stur' / is uhder nitrogen. 0.24 g of PCls and 6 ml of CHzCh
are added, foN@wed by 15 a further 0 24 g of PCl5. The m xture is stirred
for 2 h at 20-25C. The m xture is cooled to OC, 0.44 m of tin

tetrachl ori dé0 ig€46.4mmuoduefedt-ibpyd-d esxogmmfriaphthaleneo()l /7).4 2piptridife] @7Cl z ar e
added d the mxture (.S el i ne 0C for 1.h and thenp 20-25C for 14
h. The%;ol veﬁ}eg S)ang oﬁéjr%}\:/é'&d ggrig"{?ﬁgTrﬁgsair%lﬁiem?usce?ét%ﬁqﬁrﬁcﬁ%k%?aesgi The
aqueous phase.8bsg Was e dfh(beinfuiietiamdydidpespahasintii 28 ¢ @9P¢miidImbt h 20 NaOH

and extracted with ether he organi ¢ _phase is_washed, dried

concent r at ed NtRE: éﬁﬂi’ée?)r%‘ﬁlfﬁipe Sé""c‘ﬁrbg‘ﬁ‘ﬁg‘o'ﬁrrﬁg%ﬁndgge’éf’ﬁt"i‘%%&ﬂi h CHi Clz
gradual I'y enfisqhete ¥aiidhis Rt Bapelated ANS@CNINAG alti¥uivito® (9t thd 1 flin By, Pr oduct
are obtai ned, which product is treated in solution in CHzCl 2 with 5N

et her eal hydfbefasidut & takdndip inf208 mlof peteapnd egractsd Withohtimen}90 méef ate, the
productcis fj f i ¢ I aowder. TLC
(90/ 10*504201%%%@%8%{;5? ?’?\%q%’%kﬁrﬂbﬂ‘ .'5%?‘5@8%%‘.%“3@% eS8 M R -
CDC13' H ( ( ppf§ miHES water. Zh@adhepur phatd)is bpifiedovilecald 2iH) gonterprated NaObf 1H) ,

2.0-2.1 S 2.4-2.55. 2 . 8--2.9 . -.3..05 2H), 3.
1-3.3 30 (Er)m“’?ﬁﬁk‘?"'aét."%?é’."é"s (nghnﬂi’ﬂ)mﬁ)df.eg’-e? .’g’e("ﬁéaﬂc %@9 ‘?%’f-ggedg”’?‘n?“( A H) H) 7.9
(s, 1 H, 12NaC[solutidhland Bie®&@2ONaZ0400nck {ROJoliehORs bERBE;apdrads,, 121995, 1025,

910 om . Vg 00/ 15116, FCT) EFCOL 05783, 38 EXANPLES. 18-35, sstigon o

2.
7.
1-
2.

20 approximately SN cthereal hydrochloric acid to a solution of the crudé product in
CH,Cl, The mixture is concentrated to dryness and then the product 1s
crystallized by addition of 20 ml of ether to a methanolic solution of the product,
crystallization is allowed to take place overnight at 20-25°C and then the product
is filtered off and washed with water After drying, 8.4 g of product are obtained.

25 White powder, M.p. = 243°C, TLC (95/5 CH,Cly/MeOH containing 10%
NH,OH): R¢= 0.55.

Analysis conforms to Cy3H;,CINO.
N.M.R.: CDCl; 'H ((ppm) HCI: 0 4-0.55 (m, 2H), 0.75-0.8 (m, 2H), 1.3-1.4 (m,
1H), 2.1-2.2 (m, 4H), 2.4-2.55 (m, 2H), 2 85-2.9 (m, 2H), 3.0-3.05 (m, 2H), 3.2-



Fol  owi ng the general procedures described above, the foll ommg additional 5
10 conmpounds listed in table 1 were prepared. Table 1 Exanple RI1 R2 R3 R~ A
RS 16 =OH H CHZ CH3 17 =OH H CHZ CH2CH=CHZ 18 =O H H CHZ ~CH 19 -p- HH
CHzZ O 20 =OMeu79He2 cH~ / \ Table 1 (cont. ) Exanpl eR~RzPpRABBRASEIHCH2

CH 22=CHHCH CH | /F23 ~H~ O+ H ~H~ wo oon5116 -37 10 24HH~

HHCHZCHz - - @5=0HHBondCHz- - . - a26=0HHCH~CHZCHz - - Q2 7=0OHHcHCHz - - aCHI 28=06- Cl HCH
Z CHZ- - Q9= CBFHGJ—Q%)CB-JZ%%QH)O&BZS(E]-&(}HB 7.35 (m, 1H), 7.5-7.6 (m, 1H),

CHz- - B1= O—lH ?—1 gi—iz?g =OHHCHz 34=06: OCH, HCHzZ PCT/ EP00105783 MP and NWMR
data for the B8RS Oé)%ér{ﬁ‘r 816 to 34 are provi ded bel ow. Exarrpl e 16

MP = 240- 243QRR2Md\|27(@3Q’;l7% rddo&:(zop@%{w@@sﬁsb 9801000, feony4tn! 1, 95-2,0S
(m4H); 2,25 ( s,3H)) 2,3-2,4 (M2H): 2,45-2,55 (' m2H ): 2,9-2,95 (
m2H);71715(mIH) 7,2 7,25 mIH): 7,357,4 ( mIH), 7,9-7.95 (

Exarrplﬁw czrrg/spondlg l%dgt%Hg/late was also obtained. MP: 162°C

EXAMPLE 3
1’-cyclobutylmethyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1H),4 -piperidine]
O

so Sl

10 The method described for Example 2, using cyclobutylmethyl bromide, results in
the product in the hydrochloride form. Beige powder, M.p. = 235°C.
TLC: (92/8 CH,Cl:/MeOH containing 10% NH4OH): Ry = 0.7. Analysis conforms
to CisH26CINO.
N.M.R.. CDCl; 'H ((ppm) HCI: 1.8-2.25 (m, 10H), 2.4-2.5 (m, 2H), 2.95-3.1 (m,
15 5H), 3.1-3.25 (m, 2H), 3.25-3.35 (m, 2H), 7.2-7.35 (m, 2H), 7.45-7.55 (m, 1H),
7.9-8.0 (m, 1H), 11.95-12.15 (m, 1H))
IR: 3400, 2900, 2650, 2500, 1680. 1590, 1430, 1360, 1300, 1220, 1140, 1100,
1040, 960, 930, 900, 800, 770, 740, 640 cm’'

20

25 EXAMPLE 4
1’-cyclohexylmethyl-3,4-Dihydro-1-oxospiro{naphthalene-2(1 H),4’-piperidine]

seShe



o

/75116 PCT/ EPOO/05783 38R MN CDCLY'H & ( ppm ) HCLi2,05-2,15
2°3-2,45 (m2H): 3,0-3,1 (m2H)) 3, r 25 (m2H ); 3.35-3.5 (
3, Sodufifs M 2H ) 5,455 (m2H ) o %176, 25( g beabhons 7

): 7,45-7.5 (m IH): 7,9-7,95S ( m 1 H); 123123(’ H
18 WP = 244-245C R M N CDC13'>5 H 8 ( ppm) HO: 115 d 6H

i . 2.55-2 m

5-3 ,o( TEH")clhOé)desfnéedz@f Pﬁ?’QFMC)Z usiR C?/d@?,e*s’g ﬁﬁhxlr?f%%? ‘?5“2‘57" 35 (
;145 7. 5 (hchrJ)dﬂcbm tk?el%d?ovcglénﬁe m'rh"tiélge ﬁolverlMgiiBSFU.) Exanpl e 19
1,

TS
T

, 35

3
I\)'EI\J
“ 0

a~N

O©ow

7C 15 R ppm ) base; 0, m2H); 0,8-0,95 (m
4-1,5 ( ontuning s =A}-B-)Anaysp.cgnigms m 2H ) ;
r'ﬁLQH(9)3/7 @Htﬂ?l’M?O 10%ENH.@HY: R 40—8 Anajy B
-3,8 ( m4|8!’%€/bH7cﬁ m2H); 7,35-7.45 ( miH), 7,9-8,0 ( mIH);
nple 20 2 = 822ICRI\/IN CDC13'H 8 ( ppm) HO: 1,05-1,3 ( m2H
©1,5-51, 9 ( MMHR.) CDL);0HA(Hpr() HSHO.PS5- 12(&2;{5,51@@2@ NOH%,205-3.68 (1, m 6H ) ;

3,6 (m?2 | H)
5 Beampl o 22 L2341 385K Rt 2#boce s b Poopatd e 570575 (' maht 3,
T5 (m oy e AT S e ) 7 6a71 7 (m2H ).
, m2H): 7,2-17, U m ; ;

195 (m) IRH400, 1%002%50921%(( nhﬁz)@l ‘)449,01%%}&9 1140 DoPr el 3 o W =
CT/EBg)(pg(p@Yy%g BsMN. CDCI3'H 8 ( ppm) base: 1,4-1,55 (m2H);

( maH’); 2-2,3S (m2H); 2,4-2,55 (m2H ), 2,8-2,95 (m2H); 4,2
6,87,0( m4H); 7,15d, | H); 7,2-7,35 (mSH); 7,4 (t.1 H);
H) S Exanple 23 MP = 91 @#N CDC13 "H 8 ( ppm) base:
(m2H); 0,35-0,45(m2ﬁ§ 0,8 (m I H), 1,25-1,85 (m7H
D H1 }pheyl2thl-34-DnyyBhb-) -ox BpGo[Daghtifalane-2(1 F,4 piri6ing] 7 10 ( m 3H )
H); 7,0- 7,3 (m,4H) Exanple 24 MP = 256-258C R M N. CDC13'H 8
e: 0001(m2H) 4-0,5( m2H); 0,75-0,85 15 (mIH);

) ); 2,2 (d,2H); 2,35-2,6 ( m6H); 2,72,8

Exanple 25 MP- 24 C 20 RMN. CDCl~ "H 8 (
; 0,4-0,55 ( m2H); 0,75-0,9 (n) 1 H); 1,35
2,25 (d, 2H); 29( s,2H); 3,0 (d,2H); 7,25

7’ 3’§hé d)descri’beg' fcgr Exam;)lé 2, ixsmg s:géne!ﬂy bro%i%del r%&ﬂtg ng H ) Exanple
15 product in the hydrochloride form. Beige powder, M.p. = >275°C, Yd = 55%.
TLC. (95/5 CH;Cly/MeOH containing 10% NH4OH): Rr = 0.85. Analysis
conforms to Cz;H,CINO.
N.M.R.: CDCl; 'H ((ppm) HCI: 2.0-2.15 (m, 4H), 2.3-2.45 (m, 2H), 2.9-3.0 (m,
2H), 3.05-3.25 (m, 6H), 3.4-3.5 (m, 2H), 7.1-7.3 (m, 7H), 7.4-7.45 (m; 1H), 7.85-
20 7.9 (m, 1H), 12.25-12.45 (m, 1H))
IR: 3400, 2900, 2500, 1670, 1600, 1450, 1360, 1290, 1220, 1110, 1010, 960, 820,
800, 740, 700 cm™
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EXAMPLE 6
25 1’-cyclopropylethyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1H),4’-piperidine]

i N/\/A
cO



25 MP = 242-243C R MN. CDC13'H 8 ( ppm) HC: 0,4-0,5 (m2H), 0,7-0,8 (
m2H); 1,2-1,35 (m | H); 1,85-2,0 (m4H); 2,2-2,~ (m2H); 2,3-2,4 (
m2H):; 2,7 6H); 3,43,5 (m2H); 7,15-7,4 (m4H); (1H)
30 Exanpl e Yoo L %t G 0 (HI ) S8 1| ﬁ]‘%”g"“‘f’é@g
(HIw)SLSbL(HIW)SL-Lp_é(Hl w)SZLZL(wa)9-
((HZw) “( W) ) ‘(Hbvv)Z‘ZIZ~ Hw) L 1-9%1 '( HP)
SS' | ( HI vv)0248 (¢ 3ﬁ m(ﬂODn ofw’) 46‘“0“38’ lgoxqspiFg nwﬂha*coe Cl@’)ﬂ( pmpmwnc)] L°0-9°0

H - I | 1 ald ~
~( H ) S O 7i Z?nq tﬁr.l(fg'd Irsll)e!m/l% a%.‘l lh'iégol%gg 1610|\i tth% ?%slpg % 8 léYn ﬁz vvf)'x
SS ( HZ W) of (b(orﬁ@thwm:ytﬂi&)r@an( iHZ " ml)) oBDZ/IF @nd—@e@ 0.33 su8Z m(nol){b)fw) SI*zZ " (

g‘z\ \ivz) 6§Z| (a‘(t) dal)e a‘g&?do o, 5’ H%\f\@n o%?a'_ﬂcdmj‘ esag;%enéxgn 1s gr(ouﬁn 10 ¢ ux | tlg El

“( \ll-\|/) | SgW)Z gsdngﬁh& mﬁmﬂaﬂqeﬁ\/)"orgl 5 5 The(soHZntW)ire remZvedSt bo° C(urier a W)cuﬂlml 0 y ) I(-|Z
w
) s8 0-sL 0 ¢ 1?%2%}‘ 13""@}&* 6hf‘~(wﬂU@Séﬂa“ )lpgl-‘ﬁm'lofcz)-atﬁfﬂmi‘ ﬁmaclﬁii with) 77 = dw
6(2 ﬁlz dvvf)'GXTZ%e% tieh sg)nﬁ'ofe&uex""rh%h&%llphﬁsehs éxtrl'l;zted')v(nl;rlbo %)olﬂm (HdT'Z W) (9 -S
Hoow) Z z- | ang the(n tpyige wii) S0ym! ¢f.waigr. The dqueqys phasg ihagified) while pgtd W)thS o b o

~l~H ( wdd “Z |

TCh 1 Yoy ottty P ingekdrcida ORRSVE 5 WP el S Spitgprdle ), |2

SZ° C He ° w) is szhe(:l VI am) NELI sglutipn khd drigd)overZNa,SO The splvelt is (en‘rdZedN) 58 I (

H‘PP b™ | " SL 0 § Sh:.0 H H
Q~) N L11' ’3]3 m&%@aw‘sﬁ%? %f‘ ‘%*%‘t‘??ié&g%ym@’(/\fﬁﬁw é] >2ssc 4I1

PC'I'/2 EZOglgS(?&igﬁel)m»Ntzh xg%a&] E(HS 8 :(olﬂzpmd) tH?e’@]l-ldr(o&hIZrﬁdeﬁbﬁﬂxézh g%éebar%d gH() m 4H

, 4 m - man. ), m

3,4-3,5 (m 2|pr) addgxog Q\:f a@pr(opﬁmqtelHSyI ghqgeag,hy&r()m]oqc M‘,l% o g sgluqorgoéw]e | H):

7,3- 7,35 (Brude ﬁoauct {n THLCS. TR Tnikiude: is CoRRnBatld B (i%cs% did)thend thé: 2 ( L H)

15 product 1s crystallized by addit:on of 30 m! of ether to a solution of the product in

N

5 ml of isopropanol. Crystallization 1s allowed to take place for 14 h at 20-25°C
and then the product is filtered off and washed with ether. After drying, 0.5 g of
white powder is obtained, M.p. = 244°C,
TLC: (95/5 CH;Cly/MeOH containing 10% NH4OH): Ry = 0.35. Analysis
20 conforms to C,H16CINO.
N.M.R.: CDCl; 'H ((ppm) HCl: 0.1-0.3 (m, 2H), 0.45-0.65 (m, 2H), 0.7-0.8 (m,
1H), 1.6-2.6 (m, 8H), 2.9-3.5 (m, 8H), 7.2-7 4 (m, 2H), 7 4-7.6 (t, 1H), 7.9-8.05
(d, 1H), 12.15 (1H))
IR: 2900, 2450, 1670, 1600, 1430, 1290, 1220, 950, 890, 740 cm™
25

EXAMPLE 7
1’-cinnamyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1 H),4’-piperidine]

0]
P | X
/



Exanple 33 MP = 209C RMN CDCI13'H S ( ppm) HCL: 2,1 ( m4H), 2,25
(m2H); 2,4S (m2H); 2,7 10 (m2H); 2,9(m2H); 3,0 (m 2 ); 3,15
(m2H); 2H): 7,1-7,35 (m7H); 7,5(mIH); , 95 H): 1l,95
(1H ) Exaané?(“@h‘MP_ 228C1 SRMN. CDCI3 ~ H 8 pm ¥ é TiER000878H. 2 2 (
m4H); 2,4 ( td,2H); 3,0 (m2H); 3,8 ( qd, 2H); 345( H): 3,75
(t,2H); 3,85(5,3H); 6,55 (qt,IH); 6,7 (M2H); 6,85(dd H): 7,35

(m3H); 7, Mcmquzachr)iinz t@ﬁle(nu:thomd)escn&dq 19EXG1111H1€)2 wRD ciEXANP DRSS - 69

Fol | owi ng prpcedur in SO t he tral on escri bed
above were aﬁ&wg*{'ﬁ%?“%%g. eﬁ’%f"%‘%%a‘% 6sz”8 m?alﬁﬁadlof’ i Onarl thmcglﬁngs listed in
tabl e 2. Tablait@powder, Mp =228°C

Ex. R - RER3BR4RSARf 35=0S:. OCH3 (() - ¢c- C3HsCHZ0. 736=0S: OCH~HCHZ- c- CaH~CHI 0. 53
7=08: OCH3HCHA-G- €518 CH,CI,/MeOH contammg 10% NH;OH): R = 0.55. Analysis

>CHZ0. §38=08, RoH3HeHE e @b CeH6CHI 0. 739=05: OCH3HCHz - CHz- CBH6CHZ0. 7 WD
00l 75116 -42 PCT/ EPOOiQ 7B3

40=05: MHWW fté@ﬁgmwmlss%iéésmo@ﬁa%w)@ CHY &8 Zarz0. 9042=06:

OCH3H( CHz) : CHz - ¢- Cs HCHz
0. 5545-C5: CA BN B e P e B 0Pl fe . e B A o e S 7-Co: o
CHz- CHz- CHz IEBW@.O4WQCE9MH(1@H2)IQQIH90@6H§)M. 749=07: OCH3H( CHz) z- c-
C3Hs CHz 0. 550=07: OCH3HCHz - ¢c- CaH~CHz 0. 251=07: OCH3HCHz- ¢c- CBH' CHz 0. 452=07: OCH3H
CHz- CH=CH- CsHs CHz0. 453=07: OCH3HCHz - CHz- CsHs CHz0. 454=07: G:HBHCHZ-CHZ-CHZ-CSH
sCHz0.1855=07: OCH3H( CHz) z- CH ( CE6H6 EXIZPLIBS Table 2 (cont.)

Ex. R~- RZR3RaRs56=0HH( CHz) z- ¢- C3H5CHCH30. 457_%%&% 0. 258=C0HHCHz -
c- C6H' CHCHRD . 5 -demterpropyl: bRy liekam 1288 0. 561=0HHC
QHz) z- CH- ( O6Hs) ZCHCH30. 763= 06 C1H( CHz) z- c- C3H5

64=06: CLHCHz- c- CsH~CHI 0. 365=¢68* C1HCHz- c- CeH' CHz0. 6S66=06: C1LHCHz- CH=CH- C6H6

| CHZ0. 5567=06: C1 0. 6568=06: C1HCHI - CHz- CHI - CbH6CHz 0. 569=06: C1
H( CHz) z- CH- ( E 70

3, 4- D hydr o- apht hal ene-2( 1 N1,4'-~iperidine~ ONH v
HOC 5 The sy is simlar to the one described in exanple | except in
stage 3 wherein 6-nethoxytetralone is used instead of 1-tetralone. NMR,
CDCl _ ' H (( PpeapreBaseording tp-the methagd despybedan xgnple 6ryyithod§-divhemylmomyl (m  4H) ;

3.8 3 0 € Ite ets , 9. bs,
2H))5 . (io o rorieEand g 7%‘““%.5:@? Syt b ihie pboderts gf"%ﬁ‘g% Mt II5C](—|)S

Rf = 0525. 257°C, TLC (95/5 CH,ClyMcOH): R¢= 0.35. Analysxs conforms to C35H3,CINO.
N.M.R.: CDCl; 'H ((ppm) HCI: 2.0-2.2 (m, 4H), 2.4-3.5 (m, 12H), 3.9-4.05 (m,
1H), 7.2-7.4 (m, 12H), 7 4-7.6 (m, 1H), 7.9-8.0 (m, 1H), 12.3 (1H))

IR: 2900, 2350, 1670, 1590, 1450, 1300, 1220, 910, 740, 700 cm-'

20
EXAMPLE 9

1'-(cyclopropyimethyl)-3,4-Dihydro-5,7-dimethyl-1-oxospiro[naphthalene-
25 2(1H),4'-pipendine]



| R 2724, 1657, 1595, 1446, 1258, 1223, 1086, 978, 906, 839 cnlis As noted
above, the invention conpounds of Formula | are useful for 15 treating
chroni c pai woangsQg her CNS di sorders such as sei zures, e'QC’?/EHnﬁ)Qﬁ%' The
conpounds have been eval uated m standard assays to neasure their ility to
bl ock isol ated manmmal i an Na neuronal -2hannels, as well as their ability to
antagoni ze prostaglandin EZ (PGE2) production. Hoth assays are routinely
utilized to pd~cate gl igmi ility of conmpounds for treating chronic pain
and ot her CI\% dgorgers/ (see/ Tonelian et al., AnesthesioloQv, 24:
949-951, 1991 ). 000l 75116 -44 EXAWMPLE 71 Sodi um channel ~3H)

bat rachotoxi n (BTXI bindi ng assay PCT/ EPO0/ 05783 Cerebral cortices from

mal e Sprague-Dawl gy, rats were honogeni zed in a glass 5 Teflon honogeni zer
in 10 volunmes of ice-cold 0.32 Msucrose, 5 nM K2HP04 (pH 7.4 at 4C). The
honogenat e VR4 Dileriraib Ggiedetay!- 116Kd6p: 6 ndphthalkfle- 2l i), 4 tgigeridele] etis wase-r esuspended
in the same vol une qQf sucros ng recentrjfuged. T el |l et .di scarded
and the two RAFIAAIARRLL! reé’%eﬁ]oﬁf gﬁc’%ﬁgg‘?rﬁh%ﬁﬁl&\?\ﬁoggi‘ﬂ%ﬂl? ﬁg-g‘tem?glns wer e

pool ed and c@Blidichugedemica @08t Aeschibéd 4D PRbmple ThIETHL Ydrbdngideek! et was 10
resuspended in a Na-free assay buffer contawng 50 mM HEPES, 5.4 nM KCl, 0.8
M MySO~, 5.3btapdgn thedemn elrdvRismoRere Mor iP90ch ori de (pH 7.4 at 250).

Bi ndi ng assapt q54sicH,El,AESH B¥ndifife 26AINELOM)ORS L 88 AQMy4Tcapydaet osoral
protein to an assay buffer containing 25 pg scorpion venom (Lelrus

qui nquest ri &e GsgH2s@ND.BSA and 10 nM [3H] batrachotoxin (40 G /mmol) NEN) in

the presenc 1 S e of di t ncents at i ) a | ed drugs
(250 ul fi ngf'%%l'?n@? %?P@p%@i' ?F?‘E{}?f&?ﬁg&z&g@é?g?%lﬁiealellthlts e presence
of 0.3 nmM vex@eni @h, ), Reget3Na.3wer B), 2Askad £ dnf 2i), 20-185 (raf 4BHC and bound

| i gangd_was separate r.o ree _hy vacu iltrafi t ugh What man GFB
fil tegg; Che 4 2By gH&ér“g}%\HEﬂé'BWf e E‘g]%gﬁl(s’dg#’f@r%(@ﬁﬁiw HEPES, 1.8 mM
CaCl 2) 0.8 vt Mrs04500L 36001 Ve N abesne4RY) 1440, ansela 186).10360986/950, gdd, 7. 4 at

25C) ~and bound li,gand was estimated by liquid scint~llat~on spectronetry.
EXAMPLE 72 2302PNa+ influx into SK-N SH neurobl astona cel | s Charact enzat ~on
of Na+ channels activity is perfornmed using human SK-N-SH cells in 96-well
culture plates. The effect of tested conpounds on Na+ influx through the
Na+ channel s is eval uated uneeAMELEMII ati on by veratridine. w0 001 75116

PCT/ EIIDQ 0f 057181§cyc_:léc1>p5)ropylmcthyl)-3,4-D1hydro-6-methoxy-I-oxospiro[naphtha]ene-Z(IH),4'-

piperidine]

0
: Jj ! N/W
/
H.C

By the process of Example 9, the hydrochloride is obtained.
White powder, M.p. > 255°C.
20 TLC (90/10 CH,Cl,/MeOH containing 10% NH4,OH): Rf = 0.35.
Analysts conforms to C,9H,sCINO,
N.M.R.: CDCl; 'H ((ppm) HCl: 0.4-0.5 (m, 2H), 0.75-0.85 (m, 2H), 1.25-1.4 (m,
1H), 2.05-2.2 (m, 4H), 2.35-2.5 (m, 2H), 2.8-2.95 (m, 2H), 2.95-3.05 (m, 2H),
3.2-3.4 (m, 2H), 3.45-3 6 (m, 2H), 3.85 (s, 3H), 6.7 (s, 1H), 6.85 (d, 1H), 7.9-8.0
25 (d, 1H), 12.15 (1H))
IR: 2900, 2420, 1660, 1590, 1430, 1250, 1220, 960, 830, 600 cm'



SK-N-SH cel |l s are preincubated for 15 mn at 37C in the presence of test
conpounds in a 25 mM hepes/ Tns pH 7.5 buffer containing 5.4 MM KCl, 0.8 mM
MyS04, 1.8 W&%ﬁ ﬁ 5mM gl ucose, 0 1% BSA, 140 nM chol ne _chi onde. The
influx of Na+ 1°&-1'fiduced by the incubation for 10 min at SPEEBIASE3N sH 5
cells in the presence of test conpound,and veratridme in the incubation

buf fer supplenented with 1 pM ouabaine) 10 nM NaCl, 130 nmM choline chloride
and " zNaT (Jacques, Y) Fosset, M and Lazdunski, M, (1978)) Mol ecul ar
properties of the action potenti al m hore in neuroblastoma cells. J.
Biol. Chem, 253, 7383-7392) 10 FoIE oW IS ZZNa+ uptake, cells are
washed with O lcyrszpMlenﬂathyTma Déttlidaas-irethioky- 110k odpive apiethaletfee2(1 i),4'h a

m cropl at e reader opcount, Packard) after the addition of a scintillation
liquid (Mcr d§6‘?rhif"° 0, Packard). The reference conpound is te~rodotoxtn
tested at 7 concentpatiqgns ranging from10~~Mto 10-i Min order to

determ ne an | CS wvalue. EXAPLE 73 Anal gesic activity on chronic

hyner al gesi a i @@ PCE2 ¥n rats The test consists in determning the
anal gesic effe he test compound in rats 20 by the Randall and Selitto
test) in which chronic hyperal gesia has been triggered by intraplantar

i njection of |-||D Z over.4-days into a leg, according to a protocol adapted
from Nakarmura-*Crag et al (Pain, 63: 33-37, 1995). The study is carried out
on bat ches of j 100 ng of PCE2 is

adm ni stered Sa%g)r&% ua%§§éﬁgﬁl M%dr?ﬁgé}&r?ﬁ?gﬁg?g% ar route, 25 for 4
consecuti ve d&hke panwdes Mipdaid4°Chi s causes chronic hyperalgesia in the |leg
fromthe 5th r o t the test, in the

mor ning, the {1 oli¥laity 2’@2@%’??@%‘“{“5%4’%? m%%?%eogfsby the Randall and
Selitto test Armrgdxsanhfnnhﬂo\ﬂmﬁecmzeshol dis ~ 100 arbitrarily defined

ot or 38m ni Yok Gl el B0 5 320 S EHTR Dol SE0E Gos

conpound; t hig1)amed-Dh il k), Q515 ﬁ@rm{)EQSQLﬁ(nBQHmﬂ -bsf(ay eHyBasYEi Ng the
pai n threshol d.” For each batch, e analgesic activity (% 1s WO 00/ 75116
pCT/ EP00105788), 218, 385 d&l Hed- Q-?énﬁm hléi)rrge?éﬁ Y (PhdHY, h? Jifo(mas IHbkasur ed
before and aftqrutfﬁqqtﬁent as conpared with that of the control aninals)
who recei ved onl e’vehicle The follow ng Table 3 tests the Na channel

bi ndi ng and tIRe2%ﬁal%ésﬁ%OaWBD,vhS@D,e@Mf14Bépiﬂé@dﬁ6%1t970,e75@@npounds of the

i nventi,pn when neasured in the 5 foregoi ng assays. Table 3' Pharnacol ogi cal
activities Compound of

EXAMPLE 12
1'-(methylcyclo-propyl)-3,4-Dihydro-7-methoxy-1-oxospiro[naphthalene-2(1H),4'-
piperidine] -

@66“\7

20 By using the same methods as for Example 10, the hydrochloride is obtained.
White powder, M.p. = 235°C.
TLC (90/10 CH,Cl1,/MeOH containing 10% NH,OH): R = 0.70-0.75.
Analysis conforms to C;sH26CINO;.
N.M.R.: CDCl; 'H ((ppm) HC). 0.4-0 5 (m, 2H), 0.75-0.85 (m, 2H), 1.25-1.4 (m,
25 1H), 2.05-2.2 (m, 4H), 2.35-2.5 (m, 2H), 2.8-3.0 (m, 4H), 3.2-3.3 (m, 2H), 3.5-3.6



Exanpl e No(3H) BTX assay: Na+ channel binding Ki (nM~~I~a influx 1C50
(pAl) pGE2 assay: Analgesic activity at 10 ng/kg S.C. (9% 287610

749614353. 46773660. 945783970. 974710389030100332911 . 281364753. 45142ND4. 34643
ND63947ND0. B&PAEH1837. 63870NDND46 The for egoi ng bi ol ogi caPCHEPH/08183 abl i sh
that the conpounds of Fornula | 10 arg,pancul arly useful for treating CNS
di sorders in mammal s, especially neurdpathic pain, trigem nal neural gia,

di abeti c neutopihy.808si3d)] Torawmoaad) Ny 15ands ¢mi rdy, &4 (sThig), denpldiends ar e
particularlﬁﬁﬁﬁSI suited to the treatnment of diabetic neuropathy) which is
the nost co conplication acconpanyi ng di abetes nellitus The conpounds
al so_are usefrul2obOrspo Ry 1870, 96 0d4ds, @RTSITER0, A25knS M graine. WO

001 75116 PCTI EPO0/ 05783 -47 The invention conmpounds can be adm nistered to
humans who are in need of treatnent for a chronic pain condition or seizure
di sordear by both the oral and par uplpoutes, for nstancc as tablets or
capsul es, or as subcutaneous or intravenous injections. The conpounds wl |
be admi ni st et'ddydlaprepylrastioniaf, 4 vk hydno-3-nite- ebf@spire waphtimlaer Tl 4-and treat the
sei zure disorderdor relieve the neuropathic pain sensation. Such effective
anmount s mﬁllpﬁgﬁé?ﬂlly be fromabout 0.1 to about 2000 ng~kg of manmmali an
body wei ght. Cb?nnnly grescribed doses will be fromabout S ng/kg to about
500 ng/kg. Suchydosagearpints~can be adm nistered to adult humans from1
to 4 tines a®day f neuropathic pain and seizure 10

di sorders. The préd e to be enployed will depend upon the specific
conpound of Fornula”l utilized, the particular condition of the subject

being treated, a e [Ty w]l di ctated by.the attend] hysi ci an or

ot hegJ medi cag%ggt'?ﬁ ?gﬁiw“@hﬁ Cgﬁ'ﬁgﬁm roékfﬁx?fé“ @P‘?’F&‘é‘?"ég(%’%oyml

met hod® for gigaiRmM]antaredxdlatd, ?_reﬁ_ﬁre@@d’c@ﬂ‘i@ﬂ@'th@@%ﬂhﬂ&dcsIMBé&iﬂ'Ste%E@' farns are
i

tabl ets, capsules) troches, elixirs) syrups, suspensions, and controlled
sust ai ned retleBsE Ry ndnd foml of saptcatrated silpMrssarit pre BiAFsed THR aconpounds

can |ikew Sethpé%-rfeaiéauhﬁkeg]ﬁ%lr(1%9%:981?3@%&?1}”%6 g8’ ik L&A Yhe

subcut aneously, intranuscularly, transderm sublingually or

i nt r avenous| splutiphecoelodpo O7{el sThermixfuog isuskised dorblyh ats@gansothem frriZdnatl  di | uent s,
20 exci pi ent . er nd .bi_nder i R i n, th eutical art
For exanple,ﬁ%%%%éghgéﬁhlggégﬁﬁb?néﬁéﬁgéh1§é¥%qggg¥%é?g,Eai %en s and

exci pilent s sextiactad vattatloby tieek | Woedeof EHECL.NEhdwrgaalc phasas vaasigdr , wax,
talc,' and with stabiljzers and binders such. as tearate g%gz CaCQO ,
met hyl p hydP6%EHEHY SAheV ptaettysapiariehNaY. so ﬁ&“nﬁg{?bawngp@ﬁp% nzoate 25
(propyl par abgp) evapbrnh®! thoWongnades i afahn eXPRR! @BraideldUSiHiat @ilt ypi cal

phar maceuti cal fornulations which are provided by this invention. WO

001 75116 - 4scheomapgrephed bpelntippwgh GEiz@lg gradually ennchied with acetone. 1.5 g of
ethyl 3,4-dihydro-7-nitro-1-oxospiro[naphthalene-2(1 /), 4'-pipendinel-1'-

20 carboxylatc arc obtained in the form of an oily residue which crystallizes. Yd =
54%, TLC (98/2 CH,Cly/acetone): Rf = 0.3.
N.M.R.- CDCl; 'H ((ppm): 1.15 (t, 3H), 1.4 (m, 2H), 1.8-2.0 (m, 4H), 2.9-3.0 (m,
2H), 3.45-3.55 (m, 4H), 4.0-4.1 (q, 2H), 7.3 (d, 1H), 8.2 (d, 1H), 8.8 (s, 1H))

25 Stage 2: 1 5 g of the product of the preceding stage is hydrolysed by the process
described in Stage 4, Example 1. After chromatography by eluting with CH,Cl,
gradually enriched with methanol containing 10% NH,OH, 0.45 g is isolated. TLC
(90/10 CH,Cl,/MeOH containing 10% NHsOH): Rf = 0.1.



Tabl et Preparation 5 Conpound of Exanple 10 25.0 nmg M crocrystalline
cellulose 50.0 ng Modified food corn starch 50.0 ng Magnesium stearate 1.0
mg The aboveydfygsRgi ents are blended to uniformty and cogp&&i&?g sNto a
tablet. 10 Such tablets are adm nistered at the rate of nes a day
to a human suffering from chroni c pai R31-EXAMPLE 75 | ntravenous Preparation

15 Conpound of ex Ace buffer 20 m di.l ous HCO or
NaOH to pH6. 5§—§—e§ i}f%%o(t%@ﬁ?@ 'h?%glhm@d/ “BrOTRAOPR é’f?ﬂ‘j‘gﬂ]e’&conpound is
di ssol ved in g, aq@e@*u@lep%zfaﬁkd aﬁldhé fgseecpd*hg Sta ?@Ihu%b@en&@ 03 i Sf | sotonic
saline is added to a vol une of . The solutionis filled into a

sterile flexidsktenigrigstiseluiomehy- %?rg é%ﬁﬂ @p@& afi qyplopropyimgthyl yemidera sol ut i on

i's adm nister | e el b Gur VO
00/ 7511 6 45 Ghal 1 Sl L Rhef Wi S, TR LA BRI PS PP e 1 R o

Ra N~ RS A Raeﬁuwmeirremmamsdfqrsmem@tgb'rﬁ lor hydr oxy; R2 is hydrogen or

hydr oxy; or re oxygen. . d jCH3, CHZ
CHZ or C(CI-B;:@1 %LIDF% Ef%t%?@@" H]CR?S'é%dlstkar lélﬁtﬁe 31211”%{0 |f erent and
are hydr ogen,extradted with-206nladfRY/Il HCCITHetpcidik phage id bdsffied ovinleebhiywith Bl02, CORE,
COOR6 or NR6R-+ rei nd R~ are h di fferent an re

hydr ogen, C1-43ts OE 8?’4368’8 & ylutiongie 1 ﬁ)?ﬁ‘?%‘éaﬁtedé‘”th g“ﬁﬁef()%ﬁmqé

al keny| ) C3-kewgys). Oﬁhlﬁé"wasl(l%c)iryg:g fahd %Jﬁ}éhn (85 QolverZ _theatkrny | i

(C=0) - h cycl oal kyl, wherein said % kenyl and 15 cycl oal kyl groups

can be 1@ubst ichipmeagpgsphed by eluting g‘rlt!?uéf@z bl Eé@‘@HYWr@ﬁbqﬁ‘aMth wgthaml
cycl oal kyl, Q@ﬁt’&bﬁ ngofows}#?isght o4 §¢ BPfﬁ‘lékhy%ﬁanfj (@ycfbtﬂ?orpm&?ﬁi)' ‘Fﬁn'ujoyl accept abl e

sal t thereof oun accor wher ei RS is -
al kyl, 20 opthoﬂmowmtbhjan-l(wbﬁ wnehhmphenysl opbtain@B- CeTkycl daD/RQI gr oup.

3. A conpoun dj d ein R3 is hydrogen) hal ogen or
Cite al koxy. %ﬁ%%gﬁﬁ)g%ﬂtémﬁép%}é%%g&%% 4. A conpound according to
any one of ClThempdrichilarid®)is plepared 48 dderibed £bove. Whike/powdez Mipat k56¢l or C3_6
cycloalkyl) t] |1 tituted b dﬁ% 3.graups sel ected from hal o,
“cp 9l oallfi @gﬁﬂéﬁiz?ﬂﬁﬁe st py % S; RERd o

Analysis conforms to CgH;3CIN,O;.

N.M.R.: CDCl; 'H ((ppm) HCI: 0.4-0.5 (m, 2H), 0.7-0.8 (m, 2H), 1.2-1.4 (m, 1H),

2-2.25 (m, 4H), 2.4-2.6 (m, 2H), 2.8-2.9 (m, 2H), 3.05-3.3 (m, 4H), 4.5-4.6 (m,

2H), 7 45 (d, 1H), 8.3 (d, 1H), 8.8 (s, 1H), 12.1 (1H))

20 IR. 2940, 2500, 2440, 1690, 1610, 1520, 1410, 1345, 1220, 1105, 960 em’!

25

EXAMPLE 14
1'-(cyclopropylmethyl)-7- Amino-3,4-dihydro- 1 -oxospiro[naphthalene-2(14),4'-

piperidine]

peeSA



is hydrogen. 5. A conpound according to any one of Clains 1 to 4, wherein
R4 is hydrogen. 6. A conpound selected fromthe group consisting of:

3, 4- Di hydr owly Sgi r o[ napht hal ene-2( 1f, 4' - pi peri di nej ;
"-cycl opropyl rréea?gyl - 3, 4- Di hydr o- 1- oxospi r o[ napht hal ene- 2( :LFT/EPWOS"B

| ~, 4' - pi perid~ne); 10 _ -32-

|1:~: Z-y?:of’ggﬁ Ylggﬁte]% i3(041-9[?nrrr}g1?r ot 0595 1@%90[.?%%2%9 clyglg-%§o%(yl)-l7-nitro-1-

- cycl ohexy! BRdBybinaptihdiink. Y Q- dper@sgi sknaPh balang-i? EkEhyieA: pi peri di ne
]; | '-phenylethyl-3,4-D hydro-1-oxospiro[ napht hal ene-2( 11k4' - pi peri di ne];
1' - cycl opr opgteatissglvedingl mi-pfy T o and o spihrst[rrmep e haloé e ciplptidz kydrate per i di ne] ;

I ' -cinnanyi.-. i hyAr.o- - j n - s -piperidine]; 15

L (5 3 phey st P kB RL e DR ETE 2he fallon i B 3

p~peri di ne] ; charged to a saturated NaHCO; solution and extracted with 3 imes CH>Cly. The

'2( '1(1‘;2.‘3'_ gf;@ﬁ%’g{aiﬁﬁtﬁéfs'e%g SaePdVEES 0P L IBTRY boden? KRR @R el ene

' - (cycl opr gfhyid][retobtﬁln%ed 35 lélﬂailhyﬁ?ﬂreﬁhﬁyﬁélﬁlﬁﬁgwﬁh ﬁ}gs}ai gi'ﬂ{uﬂl@gﬁ%ftﬁécﬁne' 2(115n,

4' 20 piperidine]; 1'-(cyclopro met hyl ) - 3, 4- Di_ hydr o- 5- net hoxy- |

- ox0spi r o[ naﬁ’l‘ﬂ‘ H@ﬂ‘*@ﬁ%‘@(‘wﬂ}%og’?yﬁ@r@éi #ex]xg of product are o.btamed.

1 -( cy_cldppr fwﬂgg@t ape); '8 dppanhy 4o @ MBHheXYe.45 a%0aDl bebnanhkt hatyene- 2(1f ~, 4
pi peridi ne];

1' - (cyd opr opgtlnktmyi), 3,942 Dyt 2:3-5¢ (no2H), @02 ph (o HApRBRAGY éne- 2( 11~, 4

pi peri di ne]; i

1' - (cycl opr o%)gﬂr%eé ?1'?/I(SH)7§',§\|£r?’r}(]){)’37,'%(-ddll]ﬁglg'rzo(-s’ll-H&ospi r o[ napht hal ene-2(11~, 4'

pi peri di ne] ; The WirOHigdel B @I ERAOQD 78Ber- 36 Ing of a yellow powder are

1' - (cycl opr ogl}/tl rr%{ hyl ) - 7- Chl or o- 3, 4- dt hydr o- 1- oxospi r o[ napht hal ene-2(11-~, 4

' pi peridine]; 305 di hydr o

-1' - et hyl - IMyx 0spi20090) agdrbmpbsitmer 2CHE]) (9575 OHEE /MO )contalning abby| -

3, 4-di hydro - 1-o0xosp~ro(naphthal ene-2(1H), 4' -pi perid~ne) ; 5 3,4-dihydro

-1 -( 2-net th@Hb f)‘-(?t-%xospﬂ o( napht hal ene-2(1H), 4' - pi peri di ne) ;

1' - cycl opropi onyl - 3, 4-di hydro -1-oxosp~ro(napht hal ene-2(1H), 4' - pi peri di ne)

3,4-di hydro - | -oxosp~ro(naphthal ene-2( 1 H),4'-pipendine) - I’
(trans-2-phenyl net hyl cycl opropyl )EXAMPREdPhydro -1

17 o1 horRERSRIR I £ 98t R el @ e P, Do)

1' - cycl opr opyibendifmjl - |, 3, 4-t ~i hydro -1-hydroxy-spiro(napht hal ene-2(1

H),4' piperidne) ; |'scyclopropylnethyl- 1,2,3,4-tetrahydro

- spi ro( napht Bf" ene- ) Weri dine) ; 15

1" - cycl opr opy 3-di hydro-1-oxosp~ro-[ 2H ~ndene- 2, 4' - pi peri di ne]

' -(cycl opropyl -8, 9-d~hydr ospi r o[ 6H benzocycl ohept ene- 6, 4' - pi peri di n

] 5(7H)20one ;_1'-cycloprapylnethyl - 3, 4-di hydro
- 4- et hyl - 1- 4.0 t hal -2CLE, AL Di [ Sy 20
et - 1 408 ALARRNIABEEDGAL L AcBlined TRk

6-chl oro-1" -
- 1- oxospi r o( 6lag (a.3&dl resie o 2 éthid)isohifzcqate iadd 48) m} off THE \ar¢ plpcedpy larntiadebry | -

2 by R TRl
2( 1 H), 4" - patpesphdienand ;18.3 g (0.458 mol) of sodium hydroxide pellets are added. A
25 solution of 100 g (0.458 mol) of di-t-butyl dicarbonate in 170 ml of THF is added
over 1 h with stirring to the suspension. The temperature reaches 45°C. The
reaction mixture 1s left stirring for 14 h at 20-25°C and is then poured onto 2 | of
water and ice and extracted with 3 times 500 ml of ether. The organic phase is
washed with 3 times 250 ml of a saturated NaCl solution, dried over Na,SO,4 and

30 concentrated The residue is chromatographed by eluting with CH,Cl, gradually



-(1-cycl opropyl -1-ethyl)- 3,4-di hydro
- 1- oxosp~r o( napht hal ene-2(I H), 4' p~pendi ne) ; (3 pentene)- 3, 4-di hydro -
| - oxospi r oppieig! ene-2( 1 H), 4' - p~peridne ; -( 3-phe
3, 4-di hydro -1- Qégsplro(naphthalene 2(1H), 4 plperldlne ,ngﬂ%ﬂﬁ%#%anyl
3, 4-di hydro -6-net hoxy- 1- oxospi r o( naphizal ene- 2(1FD 4' pi peridi ne ;
00l 75116 PCTI EPO0/ 05783 -52 1'-cycl opropyl et hyl - 4-di hydro
- S et hoxy- 1-9Re%H "Y‘H’(%&‘ﬁ?ﬁ Y ‘Bﬁéd‘é‘dl edlli)"d‘lt ap‘iaﬁ'éi“i‘ Bf989 m“lﬁgés?élabbut yl met hyl
- 3, 4-di hydr o &r%p&murelofowmvtOé@g@m mslﬁébe(% 3.4 priperégsne 5 5
-cyclohexylnethy - 4-di hydro -5-net hoxy- oxosplro(naphthalene 2( 1
H), 4' piperi chfrfné?]z/achonéi RiafpP. - 3, 4-di hydro

- 5- net hoxy- 1- pi en ( (1 enyl et hyl)
3,4 dlhydror@'ﬁgﬁ g éxy ?&Eﬁgsbfgé(%gmﬂth %ﬁ%ﬁ2?§qﬁsﬁﬂla p%pggldlne ;
-( 3-phenyl(py, @bylz)35 -2.45, (4, diHh\2d-D 85 Bn. rmt)hmyoxm;)zﬁwms@( na@hthpl ene-2( 1

, 4" piperidine ; 1'-( 3,3 diphenylpropyl} - 3,4-dihydro

- met hoxy- 1- oxospi ro( napht hal ene2( 1H), 4' - pi peridine ; 15

- cycl opr opyigdke Y 14-3-ChidtosHedt By iperidine-1,4-dicarboxylic acid, 4- ethyl 1--butyl

met hoxy- 1- oxospi r o( napht hal ene-2( 1H), 4' pi peridine ; -cyclobutylnethyl

- 3,4- dlhydrdm5E¥nEthoxy 1- oxospi ro( napht hal ene-2(1H), 4' pi peridi ne ;

1' -cycl Ohexylmtmb 9 mmolfs£diRYSHbRylamine and 174 mi of THF, dried over molecular

- G et hoxy- 1 oxosplro(naphthalene 2(1H), 4' 20 piperidine ; 1'-cinnamyl -

3, 4-di k§dro s@s/mmokgd@ednkmgmsf@@n@q@mtmtrenéo 2 (hregrnegkedpflasks ihahrie ; 1' - (

2- phenyl eth -l | t (1

FD,4'piperid*h%a?a§%4?ﬂk?¥%%gﬂgﬁ@ pfggé%j%"ﬂéﬂimﬁgﬁ&§@p¥%$§hﬁﬂﬁ12

- G et hoxy- 1coxledwi-i FCrap R# Rahlet@-SA A:-bijtylthherp &r hatame(60.9khmel) are run

3, 3" di phenyl pr o o :

- G et hoxy- 1‘%3%%&%?%5H55HFW&¥%%§?'1?0105”8958WF%thOflfngéfewﬂﬁ?opylethyl

- 3, 4- di hydr of 104 306 Nitnoly SPIRSProtigrt Rrahthé pleeddiargtdgeH) indd6 mOofoiHEr | d~ne
1' -cycl obutyl nmet hyl - 3, 4-di hydro

- 7- met hoxy- 1IRGSPioV e WApHRAF 78 mip.1 The mixtyse jestiresd fer 10 mings 38iCG5116

PCT/ EP001057834 1R 10.9 g (60.9 mmol) of HMPT are added. The mixture is kept stirring at
-70°C for 1 5 h and a solution of 4-chlorophenethyl bromide (10.7 g, 48.7 mmol)
in 86 ml of THF is run in over 20 min at -70°C The mixture is stirred at 20-25°C

q')l—‘c'n\j_;H

for 14 h and then poured over 350 ml of water and extracted 3 times with ether.
20 The organic phase 1s washed with an N/1 HCI solution and then with a saturated
NacCl solution. After drying and concentrating, 17 g of an orange oil are obtained,
which oil is chromatographed by eluting with CH,Cl; gradually entiched with
hexane, and then with acetone 11.8 g are obtained (Yd = 80%). TLC
(95/5 CH;C]z/acetone): Rf=0.70.
25 NMR. CDCl; 'H ((ppm): 1.2-1.3 (t, 3H), 1.4 (s, 9H), 1.3-1.4 (m, 2H), 1.7-1.8 (m,
2H), 2.0-2.1 (m, 2H), 2.3-2.4 (m, 2H), 2.7-2.9 (m, 2H), 3.7-3.9 (m, 2H), 4.05-4.15
(q, 2H), 6.9-7.0 (m, 2H), 7.1-7.2 (m, 2H))
Stage 3: Ethyl 4-(4-chlorophenethyl)piperidine-4-carboxylate
10.8 g of the product from the preceding Stage 2 and 50 ml of CH:Cl, are
30 introduced into a three-necked flask which is protected from moisture. The
solution is stirred and 25 ml of trifluoroacetic acid are added at 20-25°C. The

mixture is kept stirring for 30 min and then concentrated to dryness and the



1'-cyc|ohexy|nethy| - 3,4-di hydro
- 7-met hoxy-1 oxosplro(naphthalene 2(1H), 4' pi peridine ; 1'-cmanyl -

3, 4-di hydr oyyg oxy- 1- oxosp~ro( napht hal ene-2( 1 H),4'p 1" -(
2- phenyl et hyI} 394 di hydro w%m"%3

- 7- met hoxy- 1- oxospi r o( napht hal ene- 2( 1H4.4' pi peri di ne ; -( 3-phenyl propyl)
- 3,4-di hydro -7-nethoxy- 1- oxosp~ro( napht hal ene-2(1 H) Pendlne O R

3, 3' di pheny| pesisygity take up-ig; aiyear Bhe rewg nb@est_LWé%&épwmoeﬂ&;&hﬁqﬁi&mnelo
2(1H), 4" - pi PLadLiAe soludion & ﬁ@ltﬁ)&rgﬂw egah,yited Nacf sénhnyrfiwner drying a

- 4- et hyl - 1- oxospi r o( napht hal ene-2(1H), 4" pi1 peri di ne ; -cyclobutyl nmet hyl -
3, 4-di hydr o <dnoentratinig, 98 okaspl arc)(ﬁbtalpm ek rogd- cpystdt)zed' pi peridine ; 15

1 yclohexyl 0spi.r o( napht hal ene-2( 1
H), p~pendi gg%f@%lpgﬂgdlfﬁf&\f ch%axmcrjlig é,% dH) R¥Q %45

- 4- et hyl - 1- mspiom(lnétpr((ﬂrpmh)ena=22ﬂld) ,3;11) pBper (idj 0H),; 1.1'1:8( (2- PHeny| et hyl )
- 3, 4-d~hyd 4- net ht hal - , A4 R ;20 1" -
Sy rhydra 4 et Bl s 0x9sRlr 90300t Daleng; Ay i LSS Thy

- 4- et hyl - 1- axo5pid, otnanhiy hahenen 2( Lk (4d, papendne ;1 - (

3, 3" di phenyl pr opyH @3 4- tg,lq yd?lg ( e

- 4- et hyl - 1- oxospi r o( napht hal ene-2(1H), 4' pi peri di ne ;

6-chl oro-1 opryopy yl i S aridine 4.

- 1- oxospi ro(%%%[‘f% enlei%h G ’°§r°g“gbeég‘| 4(gc;h]061;9pchﬁfm(:)t}r“(l)l)p]pendme‘1

-1' - cy&0 obut yhboretidtgy| - 3, 4- d| hydro

-1 - oxospi ro(ngph ene 2? dlne i b1 | ohexyl nmet hyl
- 3,4-di hydrg%- Eloxo”slmol gh [ﬂﬁdﬁ'@ | Ea! hf(pfﬁfdlﬂg Elgiﬁeri% Ofﬁg%dggghl oro
-1 - crmarryl ové} rﬂolehdlardre@e dnd QxedS Pith eGmiaghidtaine oftri2(hidnide andi pemi d~ne

G chloro - yI thyt) - 3,4-di hydro -1-oxospiro(naphthal ene-2( 1
H) , 4' pi peri dl(%Pe9m ol ¥ %%‘B“W)ﬁ PRFBT 87 SUEGFSRY Yﬂ“gg’g)“ce ntq
3- phenyl pr op¥l hund- &n%miahmk Qvindir gx&mbtea)(fmpma‘@hrerm&oﬂabﬂ ihuieper i di ne ;
and Gchloro -1'-( 3,3 di phenyl propyl) - 4-di hydro
- 1- ox0$pi r o( ﬁﬁ@ggrha’]'}g:n@@eqe 1F.|)brqug|§; ﬁféqu}wn@r 14 h and then concentrated to
3, 4- Di hydro- g h t A
corrpound sel e?gg ?H@(;m t%mg?%ﬁg&g%ﬁ@l @%’%&goﬁ fracked Ghic PR bl Tl

- cycl opr opytgaeiciphhse3 washied hwithr Dsaturatzd BpCl sfluttophand alriedas 2¢rctkretedpi per i di ne]

- cycl opr opylge?%wd% pfdbfthvarogtainegxggﬁp r%f%ﬁbhst ﬁlgf”é‘atogrff]lcfk(ﬁ]uc?)ti peridinej];
10 1 ' -ci nna@i,€8, gdaddaiy elirizhdd @xbsrmrraﬁcﬁlrwﬁtla_tnhegl 0% N2, OH) 2:6 4 'of pilper i di ne] ;
ne] -(3, 3 dt ph%p(}(/ilug)t tPthgmeBd’ Q?dDG dr 0- 1- oxospi r o[ napht hal ene- 2( 11 ~, 4' pi peri di

- (cycl opr Onlbrtas/bsdﬂzc%/rae@mmaxﬂné 16%NHARIHNY Rf L-00500spt r o[ napht hal ene2(
11k4 -ptperidin

e
- (cycl opr opM rF]et GO '3 dpmmh PdrS1 6mndidh 83y -014 ooy 87 fiendDene- 2(
11I)4p|perd 1.9-2. 2.1-2.2 (m
- (cycl opr opl)yll frrgﬂ]m by 1 > B|n 2Hd) %)751 8rr(1g}t %H;( -91 é)grgéf)ll{)r’o[lnapr(]thg)éne- 2(111),
4 pi peri di neR;3-2.4 (m, 2H) 27 285 (m 2H), 4.1-4 2 (q, 2H) 6.9-7.0 (dd, 2H), 7.1-7.2 (dd,
(cy% opr oay[} rret hyl ) - 3, 4- Di hydr o- 7- met hoxy- 1- oxospi r o[ napht hal ene-2(11~, 4
20 pi peri di ne
-(cycl opropyl net hyl ) -3, 4- D hydro-7-ni tro-1- oxospi ro[ napht hal ene-2(11~,4'p
tperidine]; ' L .
- (cycl opr ofiRBFeehy 1) Crclaprpymathyl ¢ @irhlorrhensy s Pgidinesttate elie- 2( 11~, 4' p
tperi di ne]; 28&d4
- (cycl opropyl met hgl ) - 7-Chl or o- 3, 4-di hydr o- 1- oxospl r o[ napht hal ene-2(11~, 4'
pt peri di ne] ; 22 8 2% BBredpyf et myrceding gstar pnthpefy ! of anhydrous dimethyl

- 1- hydgpxy- sQﬁlE}Qfxﬂﬁpm: hittda€sd%intola Hund -bBEARAIRAK) which is protected from

moisture and which is under nitrogen. A solution of potassium t-butoxide (4.4 g,

39 mmol) 1n 30 ml of dimethyl sulphoxide is added with stirring. The mixture is



1'-cycl opropyl nethyl - 1,2, 3,4-tetrahydro
-spiro(naphthalene-Z(lFD 4' -ptperidine) ; 30
1' - cycl opr o ggBtfy! - 1, 3- di hydro- 1- oxospiro-[ 2Hindene-2g414p B
-(cycl opropyl net hyl ) - 8 9- d|hydrosplro[6k+benzocycloheptene % X

5(7FD one ;

6-chl oro-1'

WD 00/ 751 16 PCT/ EPOO/ 05383 -55 1' -cycl opropyl net hyl -

enpdine] 1
plperldln]

3, 4-d~hydro -4-neth ht hal 2 :
01 Ihapniey ok AyPe-Ca T BRPAFTRCE bt o CRABE aMEhe. 2( 1

H, 4" p~peri di®ihen washed GiHCURR! PRYAGIBG Phases 4cidiffRd 46 BH 5-7 with 10%
-6 f1 uoro- 1- oxospi r o( napht hal ene- 2§ | H), 4" piperid~ne) ;

- cycl opr op{AGHetheyprecigitate i fHVthdcpf @dN@ﬁhﬁ@M@x‘yﬂiﬂ &Q)Q@ij ob@mapit hal ene2( 1

FD 4' - pi peri
- oxospi ro(nap

glh/?tﬁ?lllzed }rorﬂ% C%—I E}l leert\A'c %Eyl b50°% 4-di hydro - |

ene- p pendi ne)

-(3-pentene)- 3, 4-di hydro

-1- oxosplro(nmﬂhtﬁatﬁnéia@pm)HQZGB(p1phhldﬁnb6(m12HQ BOphény, gOpyl ) -

3, 4-di hydro
3,4-dihydro

8 PR SRRt G i Do 0T 24 G 2 pbfdone

rryl-

-cycl opr Opwlez}byk 333 4‘3(m4 mi) hswdv O(d<§2H'93t7h0XSZ-(dd- QKPS pi r o( napht hal ene- 2( 1

FD 4' pi peridi ne

dro -5-methoxy- |

_oxospi r o naBktRaP éﬁgO 2‘(‘4% lilﬁ(yﬁz“oplléé)r iQ:ﬁSngéi 8921“& nnanyl - 3, 4-di hydro
- S- net hoxy- 1- oxosp~r o( napht hal ene-2( 1 H), 4' 20 p~pcndine ; 1'-(
3- phenyl propyl) - 3,4-di hydro

- S- et Koxy- 18@ga6pi r o(Tephtonat-dihgdro(li-(yclapropyaethaiide ; - ' 1' -(

3S3mcallt Egi@'lg,({)o%gp{%%?%\ ﬁieﬁﬁgp%qna%%eu -pi peridine ; 25

- cycl opr op§Bet (% mmad), 4¢ dinchycdd cobtained previously and 6 ml of benzene are

e ool e L) S BRel 0y Ul g ot
I - cinnanyl whﬁh%ﬁd&wdfr@gena}mgmg&mmsal@wz(mmhama%noﬁdlHﬁ) 4 30

p~peri di ne ;

-(_3-ph | propy 4-di hyd

P e et o - 12 BB 2bB ALBLsr Hieatatist ik S g Adr 392C, The miMeIDB) 75116

PCT/ EP00105783164%8_ckC; 0.48 m?’ o‘fl iR NEPYhIBRAPW ihtrodused {Hplbyd Ibfecipitation),
- 6- net hoxy- 1- oxosglro(napht hal ene2(1H), 4' - pi pendine ; 1|° -cycl opropyl et hyl -

3, 4-dt hydro 1Zmpe

20

25

30

GHxGl: preasdnsiping d(cn!aﬁmrheﬁ mpatamed @) 04 for pdvand-thea |
at 20-25°C for 14 h. The solvents are removed and the residue is taken up in
water. The aqueous phase is washed with ether and then basified to pH 12 with
NaOH and extracted with ether. The organic phase is washed, dried and
concentrated. The crude product is chromatographed by eluting with CH,Cl;
gradually enriched with methanol containing 10% NH4OH. 22 mg of product are
obtained, which product is trcated in solution in CH,Cl, with 5N ethereal
hydrochloric acid. After crystallization from ethyl acetate, the product is filtered
off and dried at 50°C under vacuum

White powder. TLC (90/10 CH,Cl,/MeOH containing 10% NH4OH). Rf = 0.55.
M.p. =263°C.

N.M.R.- CDCl; 'H ((ppm) HCI: 0 4-0.5 (m, 2H), 0.7-0.8 (m, 2H), 1.2-1.3 (m, 1H),
2.0-2.15 (m, 4H), 2.4-2.55 (m, 2H), 2.8-2.9 (m, 2H), 2.95-3.05 (m, 2H), 3.1-3.3
(m, 2H), 3.5-3.6 (m, 2H), 7.2-7.3 (m, 1H), 7 4-7 5 (m, 1H), 7.9 (s, 1H), 12.2 (1H))

IR: 2930, 2440, 1720, 1490, 1230, 1185, 1095, 1025, 810 cm™'.



5 1' -ci nnany

- 7- met hoxy- 1- oxospi r o( napht hal ene- 2( 1H), 4' pi peri di ne ;

| - 3,4-dihydro

-{ 3- phenylpropyl)

- 3, 4- d~hydwe g/ 7511t hoxy- 1- oxospi r o( napht hal ene- 2( 1H), 4 o'} Po 88
3,3 dlphenylpropyl) -3 4-di hydro -7-nmet hoxy- 1- oxosp~r o( napht aIenelO 2(
H),4' -piperidine ; |'-cycl opropyl et hyi36-
- 3, 4-di hydr o- 4- nethyl 1-oxospiro(n 1FD 4' pi peridine
|* -cycl obutyl nethyl -3, 4-di hydro _38“@9§L§§T6 %osplro(naphthalene 2( 1
H) , 4' pi peri dFoBowind Shé ' geﬁérﬁlnF{wédmesBdécrﬁHehywoOe the followmg additional

- 4-net hyl - 1- oxosplro(na ht hal ene-2( 1 pi peri di ne ; -( 3-phenyl propyl)
- 3, 4- di hydr sompeuRd E“&%bbﬁ?ﬁ@ﬁﬁ&ﬁﬁthalene 2(1H), 4' plperldlne A (
3,3 dlphenylpropyl) - 3,4-di hydro
- 4- et hyl - 1- oxospi r o( napht hal ene-2(1H), 4' pi peridine ; 20
6- chl oro- 1' - cycl opropyl et hyl 3, 4- d~h¥abiol
-1 - oxospi ro( napht hal ene-2(1H), 4' pi peridine ; 6-chloro -1'-cinnanyl -
3, 4-di hydro -1-oxospiro(naphthal ene-2(1H),4' -piperidine ;: 6-chloro - I"-(
3- phenyl pr oply! i hypdrio 531 |- spi rof napht halgne-4 ( 1
H), 4' pi perid g%an@ EYgS élchloro -?F?( 3, 'diphenyﬁbrop ) - 3,4-dihydro
- | - oxospi r o(frapiighar ag- ZC I, % Pl pegT d ey CH
3, 4- Di hydr o-B- net hoxy- 1- oxos|pi nf napht ha ene-?(11k4'-p?peﬁdine] 8. A
conpound selfectqd Trpepthe grogp c¢ongl Sf1 ng,Of | H-CH,
-cycl opropyl et hyl - 3] 4- Di hydro-l-oxosplro[nabhtha She- 5} 1
f~, 4" -piperidinag; 3p=0 '-cycl epropyhethyl cg, 4- D hyd/pf}@
-oxospiro[n hthalena-2(1B,4'-piperidin%]; 1 CH,CH
'-cinnanyl - 3 4- Di hydf o- 1- oxdspi r o napht hal ene-2{ 1 B4'< i peridine]; WO
001751 16 PCT) EPOO/ 0583 -5 7 o

- (3, 3- d~phEenyhiprop Lb—5;4-Drﬁydr011-oxosgﬁro[1apﬁtnalere-2(
IIn 4' p~perild~ne], 2
(cyclopr ylnethy )-~i,.4-D hy%ro-G—nethoxy-L- xospiN d[ napht hal ene-2( 11~

,4'piperidi ], 51}F( 3- phenylpr(pyl )F 3.4 dinydro
- 1- oxospi ro(jnaphbhalere- 2(1 [H) p4" { p-#wer| di Ag, ; nC .IobLtyInEthyI -
3, 4-d~hydro } S- et hoky- 1- oxgsp~r o naphthalen%-Z 1H) pijperi di ne ;
1'-cyclopro 3,4-d |i hydr¢ -G nfet hoxy-1{o0x0s s@ o(jnapht hal ene-2( 1
H),4" p-~pcri 10 1' -cygl obut yl met hyl - 3, 44idi hydro
- G et hoxy- 1-0x0spi r o( napnt nar ene- 2(1Im, & pr perrane ;, I -( 3-phenyl propyl)

- 3,4-di hydro -G net hoxy- 1- oxospi r o( napht hal ene-2(1H), 4' pi peri dnme ;
1' -cycl opropyl et hyl

- 7- met hoxy-

- 3,4-dihydio
1- oxospi ro( napht hal ene-2(1H),4" 15 piperidne ;

3, 4- Di hydr o- G net hoxy- 1- oxospi r o[ napht hal ene-2(11k4' -pi peridine] 9. A

phar meldeut i ¢

al

or cancr therefor.

conposi Uon conpri sing a_conpound accordi ng to any one of

cceptable carrier, diluent,

Clains 1 to 8 adm xed with a pharq%ggq%hgggly a
Example | R' | R? P’ R* A R’
21 =0
CH
: 'F
23 H | OH H H CH, cH,—<]




20 10. A nethod for treating a mammal suffering frompain and in need of
treatment conprising admnistenng an effective amount of a conpound of any
one of C aiwboedrdifs 8. 11. A method according to Caim 10 yppERgsENE Pain
is 25 neuropath~c pain. 12. A nethod according to O aim 10 mhereln t he pain
i s diabeUc neuropathy WO 001 75116 -3-8 PCT/ EPO0/ 05783 13. A nethod for

treating a Wlﬂu? St ﬁ R og aﬁ.L re—ai-sotrder—eerph Si ng
t 1

adm ni sterinp an et f pcti Ve aoint |of "a conpBand [ofH orfe of Clainms 1 to
8. .AAs. AGH Af .y Al AS3/ Ayl . Asd A SA@E/L\‘ASRA.S

A LA L?. ASs| Ay.2A' Y AIO. AQFE . Ayl Al Al . ABIndANg. eﬁ.A[QAE Al A5 Al's
.As. Al's. A H PH‘.AS BN %A Ae. AhJAH] | A g . Al
.AS. AHL. Al , . K 55ANS. REAS - A TAS AN 0. ASbG feA&#t @5 &#C
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<| <<<<p88888BP<<<<XPpP?P?P? AP ???p1<p8p8p8p p8p8p<>????@d~p>8t: ts45 sC

(#. #. ?~pB88pXPUURET < BERPPXI<HE 717 711 7 7|7 | PERP<FPBXB[ BP7H?~X~~?~~| >?7?| 8>7~?
S 2~<<p~| ~p~pk>?8~p8| B> ?8>~<p8?xp8Pxp8x<px??Xp<ppp&Bp<Z3pd<?8p>~<8p8p? p? p?
|pppppp’)’)>’)| ‘?~?1_2(((/Q(((((2(’7(’)( r<28y " <nnn8n 88x8x8xx8>88~78078

0?88>?88<|88x~|§§?88889<??88>¢k58>~éép?8><@b?><a>bﬁ ~xgx{<<<p>x<8<>>88px<88
87<88p8<8p88p<8p88p<Bx8?8p<8>~<?8p<8~<?8p<<8?| 8p<<<Bx8X| ||<<p>>x>>?<?~?| <??>
p<??p8?xp8p<p8| pp888B2BBB8<| &ML 878LH p8@§£8p8x<|8<x 8§88<<<<<<<x<<<8888p
pP<X<8| x<<8<g8<><<<><k ><><<<g< <99<<~~<> <>07?7<" 9p<9§ IXP<Y| <?<<<8| <8<x?<8<p<
<p<<<<<x<><>°<? <?L<AP<<?9<| }<| 3<X <x<<xég<p<ﬁ<<§<x<x<x<x<<x<<||<<<<x<>>x

| © 2?22?2?7Xx8><<K| <<<<<<k<<p<p8Y>>>>| x~<?> 2P ?>>7<| xx>8| ~?24>?>~>~27????~| ~??~-7?
p~p?8~>8| >~?A<>8>8~<?K| <p<<pp<p><p><p>Pp><p><p<{Kp< 88888@8888888888888<888|

878888888875)88<88888K8%8888888f<<x<A7p| 8?8Rgp??| 7> 2228 ||~8" ?<8 ~8" 88" ?8p>8
p8pp0?0>| >~ 0<<~0<x8x~>8?x|8|<8?°><||9x>x9x>~| 8x?8888f<8x8px~ 8?2xx<?X<?x<
X<x<8<8<x" <X’ <x35p8 Kx§ <x8|<| § <| 8", xx80| paRO| | O 0| Q8||0<| 8?<qy?>888?7888>
888????? ??2A?28U. *@ =45 @C
=(=#. #. ?x<pl ~>xx888 8|898x<<‘ppx«x8<<|°°p>x<<<\<~8x .x|x>>9999 ???772?77%7?
<°°° ~??~=2?2??Xppp P 0°pppxxxxx§£ p>7? p’D 2ppppppp pp>?rp| PX?" ppp? p p?pp
~ppPPPPPPPP pp<ﬁgpp p0°p0° pg i) p? p p bPpp’ F*%ﬁifzﬁ o Saabaas
?~| ~?X??x<~ x7<pp<p<xx7|~| 1~x?| ?P?><x8ppx<x| x>8| 8<< 4| ?7>~?x8| 8888887~7~
>?>>~~?~| | | | ILLL20h: ;1E441.45

MP and NMR data for the compounds of examples 16 to 34 are provided below:

5 Example 16
MP = 240-243°C
R.M.N.CDCL 'H 6 ( ppm ) Base:1,5-1,6 (m,2H ); 1,95-2,05 (m,4H ); 2,25 ('s,3H
), 2,3-2,4 (m,2H ); 2,45-2,55(m,2H ); 2,9-295 (m,2H ); 7,1-7,15 (m,1H); 7,2 -
7,25(m,1H); 7,35-7,4 (m,1H ), 7,9-7.95 (m,1H)

10

Example 17
MP = 242-244°C



4C

LL(L#. #. 2x>???7?| ?2>~?~??2~???7~x| 8x<8<8<8<888xx8?7<<88?78?~88<~<?x?x8787?~8<?878
SXX8?87?878~3mh ZA KX =X 2XX| X~X>XX?XXXX?PpX<8XXBXx8Xx8Xx8?x8~x8| 8| 02?20~7?| 8?p8p
xs??xx8~?8x§§U@Q§é§x8888?<88?~<8?<8<88?888p?p~~p?p?00pxxp5§k§%§$§69pyxpxxpp
Xppx8ppp" x| 8pppxx8pppx8pppx8ppxx8p~px8RXPXBpX8| p8<~p<<?p<??p<~?~| ?p| <??p88?
ypOp~~ppp| p??2p~?p?ppp~2p????2p~?p>~p| p??pp<pp??~p>p?~?px| <<?pppp088887>x~8??
2<x ?>>X pppx X RAENpEPEBE Si<mmpp Pl Lk BRB88p p prtik p26% 845 #0888 BHI-kx <~| 82><x" 9H
M X+, ~ aAac _ D e4

~yt oi d*V] caU]((r:néﬁ%Eé3 %%%}%%Pc)ai%%l ’é’a{\'}]’%%])’c3a§ﬁ'%:’g](é%f%3] (5:’51]56%15] (éné I-(I:a] ca] cal ca]

ca] ca] ca] ca] gab,caf.eHUh eH])cAL-CRa](calhi ¢;ar,45- 1.0 R, 1Y); 7,9-7,95 (m,1H ); 12,3-

I #B~yt oj d_ZU] éaJ ca]&gU] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca]

ca] cal ca] ca] ct 1 od ] cal] c”a] caV] ca] ca] ca! dNOFM=ohS

2011 ##{yql gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]

ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca! #5$D$HIWBS~R&K a' * """ (%
(g())*+ Example 18

+y++(, {val gb]yp claahgadcal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] ca] ca] c&
aJca] ca] ca]calcalca]ca] ca]ca]ca]calcaJca]cal(,4,5,9,U 0C123! 336607\ 78899F99
9:HS:; R.M.N. CDCl; 'H & (ppm ) HCI: 1,15 ( d,6H ), 2,0-2,1 (m,4H ); 2,15-2,3 (m,1H

oorz2@ e bl KL gpl ol eeboal.catlopl oabealcal saloal cpbogh sahoal oo cal cau e

@ AWA_BECDDDGYSSH3,49 (i, IH IV KBS MnEMVINNMEQE X, 1H ); 7,9-7,95 (m,1H ); 11,7-

VBW upke [ V] ].ca] cal.caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca]
ca] ca] ca] ca] (,lé] &‘i‘;i%é} caV] ca] ca] ca] ca] ca! BWNW\Xi X-ZszvzyzZZ[d[m p[s[WM Y[ {[[]
[[7\K\W\\~rcrr 1 s Yxsnic] Xke [V]]]caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] cal] ca] caV]ca] ca U] c”a] ca] ca]ca] ca] ca] ca] ca] ca]cal]calca

S 0° 9" B’ L' BApmpletd """ """ b*cvcycccc4dZdcdddddd~yt oj e_ZU] ca] caV] ca] ca] ca] ¢
a] ca] ca] ca] c% gg%_ bca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a] ca] ca]ca]ca

U] cMa] ca] ca] cafca. ?gd%OeXerreper exeeeeqgqg' grgg9oh;

h>h] hf hhhhhhithBi.Ni CbgL0He Fghceddse aleon] cml2th]; ofle,03 (aPHg] tajica] c”a] cal cal ca

cal] ca] ca] cal] ca] ca]l cal cal.caV] ca] ca]cal.calcra] c al.c PijpiiijY)jj Dkkkol
0 111 o AT OOkt 2 Vi BB Tl 081 ) EAT ST 4ELE ddl caf ena] cal
ca] ca] ca ca] cal Gaben] 935.5alqa) ¢a) cad-sal el gayl cal caD| ca] caD) ca] ca
@LgRgaqi g} rrsttttt Cuu>vv, w. wBwIww) Xxxyy, zyz| | | ~pU~yt oj d_ZU] ca] ca] ca] c*a] ca
] ca] ca] cal] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca]c”a]ca]ca]ca]ca]ca]ca]ca
] cha] ca] ca] cgl gf?io' ocC& 3qfi v{vqgl gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal ca] ca] 05‘3?' ae] caj] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca!)qsueN
me=?CH2Qpkf a[Mf +@a%PeH]ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c
aU] ca] ca] ca Ggal.cal c cal.Hcdg% ] id ZU ca]ca]ca
] E:J]a] c}a] c}a] cL?@&f@%@gi%g}%é%’ﬁ Igg% E@)ylé;jad{ﬁ?@&] gg]@aﬁi%]%f?%%} cg% ca} ca} ca
| ca] ca] ca] calmad 2!l =3, axhvab-all 8,6l gad, s aloaal mie);crld-e s Uns sl ga] cal ca] cal ca
] ca] ca] ca] cal.ca] ca] ca]l calca] ca] cal.ca] ca] ca] ca] ca]ca] caU]ca]ca]ca!la:l;
lo@N~yt oj e [Kﬁ'%%:é]’h sdpealehed éa] ca] ca] ca] ca] ca] ca] ca] c*a] cal] ca] ca] ca]
ca] ca] cMa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a! bl &+. 7vRCOTc
8S3~yt ni d_ZU] ca] ca] ca] ca] cal] ca] ca] ca] ca] c™a] ca] ca] ca] c”a] ca] ca] ca] ca] cal] c
a] ca] cad} ca] cdxamplecH] ca] ca] ca] ca] ca] ca] ca! =D! "\ SGb
[2Q4dytoje [V] lgg%gfa%gzx a)J ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] caU ca] ca] ca] ca] ca
] ca] c™a] ca] ca] caJ caJca]ca] ca] ca] ca] cMa] ca! 4z) >@nv9;
P]U’\_ialde% Xr ]rrhd{‘.l\fi.le.‘([;l?ﬂijl,él]{cﬁa]p@m] g ic apeal] mist}’lc)a]lﬂél,ﬂ (m,]ZHaU;,éa]gmaU] ca] call ca] c
a] cal ca) ca] ca]cg]calcalc al ca cg] cal.c ' (L
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Example 23
MP =91-93°C
R.M.N. CDCJ; 'Hs ( ppm ) base: -0,05-0,05 (m,2H ); 0,35-0,45( m,2H ), 0,7-0,85
(m,1H), 1,25-1,85 (m,7H ); 2,2 (d,2H ), 2,2-2.4 (m,2H ); 2,5-2,6 (m,1H ); 2,6-2,7
10 (m,3H); 4,2 (s,lH); 7,0- 7,2 (m ,4H)

Example 24
MP = 256-258°C
R.M.N. CDCl; 'H 8 (ppm ) base: 0,0-0,1 (m,2H ); 0,4-0,5( m,2H ); 0,75-0,85
15 (m,1H); 1,45-1,55 (m,4H ); 1,6-1,65 (m,2H ); 2,2 (d,2H ); 2,35-2,6 (m,6H ); 2,7-
2,8 (m,2H ); 6,9- 7,05 (m ,4H )

Example 25
MP= 241°C

20 R.M.N. CDCI, 'H & ( ppm ) HCI: 0,0-0,15 (m,2H ); 0,4-0,55 ( m,2H ); 0,75-0,9
(m,1H ); 1,35 (d,2H ); 1,9-2,15 (m,4H ), 225(d2H) 2,9(s,2H); 30(d2H)
7,25 (t,1H ); 7,35 (d 1H); 73(11H),765(d1H) 12,1-12,2 (1H)

Example 26

25 MP = 242-243°C
R.M.N. CDCl; 'H & ( ppm ) HC!: 0,4-0,5 (m,2H ), 0,7-0,8 (m,2H ); 1,2-1,35
(m,1H); 1,85-2,0 (m,4H ); 2,2-2,5 (m,2H ); 2,3-2,4 (m.2H ); 2,7-2,9 (m,6H ), 3,4-
3,5(m,2H ); 7,15-7,4 (m,4H );12,1-12,3 (1H))

30 Example 27
MP = 234°C
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3,2-3,3 (m,2H ); 3,5-3,6 (m,2H ), 7,25-7,3 (m,2H );7,9,7,95 (m,1H ); 12,2 (1H)
10

Example 29

MP =227°C

R.M.N. CDCl; 'H & ( ppm ) HCI: 0,4-0,5 (m,2H ); 0,75-0,85 (m,2H ); 1,3-1,4

(m,1H); 2,0-2,2 (m,4H ); 2,4-2,6 (m,2H ); 2,85-2,95 (m,2H ); 3,0-3,1 (m, 2H );
15 3,2-3,3 (m,2H); 3,5-3,6 (m,2H ); 6,9-7,0 (m,1H ); 7,0-7,1 (m,1H ); 7,95-8,05

(m,1H); 12,1 (1H)

Example 30
MP = 229°C

20 R.M.N. CDCl; 'H & ( ppm ) HCI: 0,45 (m,2H ); 0,75 (m,2H ); 1,35 (m,1H ); 2,15
(m,4H ); 2,45 (td,2H ); 2,9 (m,2H ); 2,95 (m, 2H ); 3,3 (m,2H ); 3,55 (m,2H );
4,85 (s,3H ); 4,95 (s,3H ); 6,65 (s,1H ); 7,45 (s,1H ); 12,05 (1H)

Example 31

25 M P = 189-192°C
R.M.N. CDCl; 'H & ( ppm ) HCI: 0,2-0,3 (m,1H ); 0,6-0,7 (m,1H ); 0,7-0,8
(m,1H ); 0,8-0,9 (m,1H ); 1,1-1,2 (m,1H); 1,55 (d,3H ); 1,6-1,7 (m,1H); 2,1-2,2
(m,4H ); 2,5-2,7 (m,2H ); 3,0-3,1 (m,2H ); 3,3-3,6 (m,4H ); 7,2-7,25 (m,1H ); 7,3-
7,35 (m,1H ); 7,45-7,5 (m1H ); 8,0-8,05 (m,1H ), 11,85 (1H)

30
Example 32
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Example 34
MP = 228°C

15 R.M.N. CDCl; 'H 8 (ppm ) HCI: 2,0-2,2 (m,4H ); 2,4 (td,2H ); 3,0 (m,2H ); 3,3
(qd, 2H ); 3,45 (m,2H ); 3,75 (t,2H ); 3,85 (s,3H ); 6,55 (qt,1H ); 6,7 (m,2H );
6,85 (dd,1H ); 7,35 (m,3H ); 7,45 (d.,2H), 7,95(d,1H); 11,95 (1H).

20 EXAMPLES 35-69
Following procedures known in the art, some of the tetralones described above

were alkylated to yield the following additional compounds listed in table 2.

Table 2
Ex. |R'-R? R; R4 R A Rf
35 =0 |[5:0CH;| H (CHy);-c-C3Hs CH; 0.7
36 =0 |[S5:0CH,| H CH,-c-C4H, CH 0.5
37 =0 [5:0CH;| H CHjp-c-CsH,, CH, 0.8
38 =0 |5:0CH;| H CH,-CH=CH-C¢Hs CH;, 0.7
39 =0 |[5:0CH;|{ H CH;-CH,-C¢Hs CH, 0.7
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50 = 7:0CH;, H CH;-c-C4H; CH, 0.2
51 =0 | 7:0CH; H CH;-c-C¢Hy,y CH; 0.4
52 =0 | 7:0CH; H CH,-CH=CH-CsHs CH, 0.4

53 =0 | 7:0CH; H CH,-CH,-C¢H, CH, 0.4
54 =Q | 7:0CH; H CH;-CH,-CH»-C¢Hs CH; 0.3
55 =0 | 7:0CH; H (CH;),-CH-(CeHg)2 CH, 0.65

Table 2 (cont.)

Ex. [R“R* | R; Rs Rs A Rf
56 =0 H H (CH;);-¢-C3H; CHCH; 0.4
57 =0 H H CH;-c-C4H, CHCH; 0.2
58 =0 H H CH3-c-CeHy; CHCH; 0.5
59 =0 H H CH,-CH=CH-C¢Hs CHCH, 0.45
60 =0 H H CH,-CH;-C¢He CHCH; 0.5
61 =0 H H CH,-CH,-CH;,-C¢Hg CHCH,; 0.4
62 | =0 H H (CH;);-CH-(C¢Hg)» | CHCH; | 0.7
63 =0 6:Cl H (CHa);-c-C5Hs CH; 0.5
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68 =0 6:Cl H CH;:-CHz CH:-C5H6 CHZ 0.5
69 =0 6:Cl H (CH,),-CH-(CeHs), CH, 0.85
EXAMPLE 70

3.4-Dihydro-6-methoxy-1-oxospiro[naphthalene-2(1H).4'-piperidine]

NH

HJC/
The synthesis 1s similar to the one described in example 1 except in stage 3
wherein 6-methoxytetralone 1s used instead of 1-tetralone.
N.M.R.. CDCl; 'H ((ppm) Base. 1.9-2.3 (m, 6H); 2.9-3.1 (m, 2H), 3.3-3.6 (m,
4H); 3.85 (s, 3H); 6.65 (s, 1H); 6.8-6.9 (m, 1H); 7.9-8.0 (dd, 1H); 9.5 (bs, 2H)).

10 M.P. = 236-237°C, TLC (90/10 CH,Cl,/MeOH containing 10% NH4OH): R; =
0.25.
IR: 2724, 1657, 1595, 1446, 1258, 1223, 1086, 978, 906, 839 cm™ -

As noted above, the mmvention compounds of Formula I are useful for
15 treating chronic pain and other CNS disorders such as seizures, e.g epilepsy. The
compounds have been evaluated in standard assays to measure their ability to

block isolated mammalian Na neuronal channels, as well as their ability to
antagonize prostaglandin E; (PGE,) production. Both assays are routinely utilized

to 1ndicate clinical utility of compounds for treating chronic pain and other CNS

20 disorders (see Tonelian er al., Anesthesiology, 24: 949-951, 1991).
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discarded and the two supernatants resulting from these two centrifugations were

pooled and centrifuged at 20000 g. for 10 min. The resulting pellet was
10 resuspended in a Na-free assay buffer containing 50 mM HEPES, 5.4 mM KC1,

0.8 mM MgSOQOg, 5.5 mM glucose and 130 mM choline chloride (pH 7.4 at 25°C).

Binding assay were initiated by the addition of 150-200 pg synaptosomal protein

to an assay buffer containing 25 pg scorpion venom (Leirus quinquestriatus), 0.1%

BSA and 10 nM [BH] batrachotoxin (40 Ci/mmol, NEN) in the presence or

15 absence of different concentrations of unabelled drugs (250 ul final volume). Non-
specific binding was determined in the presence of 0.3 mM veratridine. Reactions
were incubated for 90 min at 25°C and bound ligand was separated from free by

vacuum filtration through Whatman GF/B filters; the filters were washed with 2x5
ml buffer (5 mM HEPES, 1.8 mM CaCl,, 0.8 mM MgSQOy4, 130 mM choline

20 chloride, 0.01% BSA ; pH 7.4 at 25°C) and bound ligand was estimated by liquid

scintillation spectrometry.
EXAMPLE 72

25 22Na" influx into SK-N-SH neuroblastoma cells

Charactenization of Na' channcls activity 1s performed using human SK-N-SH
cells in 96-well culture plates. The effect of tested compounds on Na* influx

through the Na* channels is evaluated under stimulation by veratridine.
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the action potential Na+ ionophore in neuroblastoma cells. J. Biol. Chem., 253,
7383-7392)

10 Following this **Na’ uptake, cells are washed with 0.1 mM MgCl,. The
radioactivity is then measured with a microplate reader (Topcount, Packard) after
the addition of a scintillation fiquid (Microscint 40, Packard).

The reference compound is tetrodotoxin tested at 7 concentrations ranging from
10"°M to 107 M in order to determine an ICsp value.

15

EXAMPLE 73

Analgesic activity on chronic hyperalgesia induced by PGEz in rats

The test consists in determining the analgesic effect of the test compound in rats

20 by the Randall and Selitto test, in which chronic hyperalgesia has been triggered
by intraplantar injection of PGE; over.4.days into a leg, according ta a protocol

adapted from Nakamura-Craig ef a/ (Pain, 63: 33-37, 1995),
The study is carried out on batches of 120-140 g Sprague-Dawley rats to which

100 ng of PGE> is administered in a volume of 100 ul by the intraplantar route,

25 for 4 consecutive days twice a day; this causes chronic hyperalgesia in the leg
from the 5th day, for at least one week On the day of the test, in the morning, the
threshold of recaction to pain 1s checked by the Randall and Selitto test, and
amimals whose threshold is w100 arbitrarily defined units are selected. In the
afternoon, the measurement is repeated after prior administration by the s.c. route

30 of a solution of the test compeound; this administration is carried out 30 min before

measuring the pain threshold. For each batch, the analgesic activity (%) is
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10%Z& () - 10%2& () -) | xuVv4 0% ()-ZGlO% & ()-Z 10
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G 10988& ()-s!+3 G 10%=& ()ﬁab%;:gp/lgﬁa(-r)méc%@ch%%lti(/i}iészzYZbCUV4

Compound of| *H} BTX assay: *Na influx PGE; assay:
Na' channel binding Analgesic activity at

Example No Ki (nM) IC50 (uM) 10 mg/kg S.C. (%)

2 876 107 49

6 1435 34 67

7 366 0.94 57

8 397 0.97 47

10 3890 30 100

33 291 1.2 81

36 475 34 51

42 ND 43 46

43 ND 6 39

47 ND 0.6 66

45 2183 7.6 38

70 ND ~ ND 46

The foregoing biological data establish that the compounds of Formula I

10 are particularly useful for treating CNS disorders in mammals, especially
neuropathic pain, trigeminal neuralgia, diabetic neuropathy, sciatic neuropathy and

seizures. The compounds are particularly well suited to the treatment of diabetic
neuropathy, which is the most common complication accompanying diabetes

mellitus The compounds also are useful for prophylaxis and treatment of

15 migraine.
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10% U&' ( ) 1X nbC | TheAnpengign ¢9mpoppds Fan(pe admintstered to humans who are in need

of treatment for a chronic pain condition or seizure disorder by both the oral and

parenteral routes, for instancc as tablets or capsules, or as subcutaneous or

intravenous injections. The compounds will be administered in an amount which

5 1s effective to control and treat the seizure disorder or relieve the neuropathic pain

sensation. Such effective amounts will generally be from about 0. to about

2000 mg/kg of mammalian body weight. Commonly prescribed doses will be from

about 5 mg/kg to about 500 mg/kg. Such dosage amounts can be administered to

adult humans from 1 to 4 times a day for the relief of neuropathic pain and seizure

10 disorders. The precise dose to be employed will depend upon the specific

compound of Formula | utilized, the particular condition of the subject being

treated, and generally will be dictated by the attending physician or other medical
practitioner.

The compounds can be formulated by normal methods for convenient oral

15 or parenteral dosing. Typical oral forms are tablets, capsules, troches, elixirs,

syrups, suspensions, and controlled sustained release forms, for example through

osmotic pumps. The compounds can likewise be formulated for administration

intraperitoneally, subcutaneously, intramuscularly, transdermally, sublingually or

intravenously. The compounds are formulated by using conventional diluents,

20 excipients, carriers and binders routinely used in the phamaceutical art For

example, the compounds can be admixed with carriers, diluents and excipients

such as starch, cellulose, PVP, methyléellulose, sugar, wax, talc, and with
stabilizers and binders such as Mg stearate, MgO, CaCOj;, methyl-p-

hydroxybenzoate (methylparaben), and n-propyl-p-hydrobenzoate
25 (propylparaben).

The following additional examples illustrate typical pharmaceutical

formulations which are provided by this invention.
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O The above ingredients are blended to uniformity and compressed into a tablet.

10 Such tablets are administered at the rate of 1 to 4 times a day to a human suffering

from chronic pain.

EXAMPLE 75
Intravenous Preparation
15 Compound of example 2 400 mg
Acetate buffer 20 ml
dil aqueous HCI or NaOH to pH6.5
Sterile 1sotonic saline gs 1000 ml

The invention compound is dissolved in the acetate buffer and the pH is adjusted
20 to 6.5. Isotonic saline is added to a volume of 1000 ml. The solution is filled into a
sterile flexible plastic container equipped with a drip tube. The solution is

~

administered IV to a patient suffering from diabetic neuropathy.
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'@ 10%4! 4&' () AfcyinpoGnd k&dotdifo aoy one of Claims 1 to 3, wherein R’ is

Ci.6 alkyl, C..¢ alkenyl or Cs.¢ cycloalky), optionally substituted by 1, 2 or 3

groups selected from halo, C3-Cg cycloalkyl, phenyl or substituted phenyl, and R’

is hydrogen.

5. A compound according to any one of Claims | to 4, wherein R'is
hydrogen.

6. A compound selected from the group consisting of:

3,4-Dihydro-1-oxospiro[napnthalene-2(1H),4'-piperidine];
1’-cyclopropylmethyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1 H),4’-piperidine];
1’-cyclobutylmethyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1 H),4’ -piperidine];
1"-cyclohexylmethyl-3,4-Dilydro-1-oxospiro[naphthalene-2(1 H),4’-piperidine];
1’-phenylethyl-3,4-Dihydro- 1 -oxospiro[naphthalene-2(1H),4’-piperidine];
1’-cyclopropylethyl-3,4-Dihydro- 1-oxospiro[naphthalene-2(1H),4’-piperidine];
1’-cinnamyl-3,4-Dihydro-1-oxospiro[naphthalene-2(1H),4’-piperidine];
1’-(3,3-diphenylpropyl)-3,4 -Dihydro-1-oxospiro[naphthalene-2(1H),4’-
piperidine];

1'-(cyclopropylmethyl)-3,4-Dihydro-5,7-dimethyl- 1 -oxospiro[naphthalene-
2(1H),4'-pipendine};

1'-(cyclopropylmethyl)-3,4-Dihydro-6-methoxy-1 -oxospiro[naphthalene-2(1H),4'-

piperidine];

I'-(cyclopropylmethyl)-3,4-Dihydro-5-methoxy-1-oxospiro[naphthalene-2(1H),4'-

piperidine];

1'-(cyclopropylmethyl)-3,4-Dihydro-7-methoxy-1-oxospiro[naphthalene-2(1H),4'-

pipendine];
1'-(cyclopropylmethyl)-3,4-Dihydro-7-nitro-1-oxospiro[naphthalene-2(1 A),4'-
piperidine];
1'-(cyclopropylmethyl)-7-Amino-3,4-dihydro-1-oxospiro[naphthalene-2(1H),4'-
piperidine];

3(10%

10

6GL0%
@
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1'-(cyclopropylmethyl)-7-Chloro-3,4-dihydro-1-oxospiro[ naphthalene-2(1H),4'-
piperidine];
3,4-dihydro -1'-methyl-1-oxospito(naphthalene-2(1H),4"-piperidine) ;
1'- allyl - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-piperidine) ;

5 3,4-dihydro -1'-( 2-methylpropyl)-l-oxospiro(naphthalene-2(1H),4'-piperidine) ,
1'-cyclopropionyl- 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-piperidine) ;
3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-pipendine) - 1’ (trans-2-phenyl-
methylcyclopropyl ) ;
3,4-dihydro -1'-benzyl- 1-oxospiro(naphthalene-2(1H),4'-piperidine) ;

10 3,4-dihydro -1'-(di-p-fluorobenzhydryl)-1-oxospiro(naphthaiene-2(1H),4'-
piperidine) ;
1'-cyclopropylmethyl- 1,3,4-trihydro -1-hydroxy-spiro(naphthalene-2(1H),4'-
piperidine) ;
1'-cyclopropylmethyl- 1,2,3,4-tetrahydro -spiro(naphthalene-2(1H),4'-piperidine) ;
15 1'-cyclopropylmethyl-1,3-dihydro-1-oxospiro-[ 2H-1ndene-2,4'-piperidine]
1’-(cyclopropylmethyl)-8,9-dihydrospiro[ 6H-benzocycloheptene-6,4’-piperidin]-
5(7H)-one ;
1'-cyclopropylmethyl- 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
piperidine) ,
20 6-chloro-1'-cyclopropylmethyl- 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-
piperidine) ;
1'-cyclopropylmethyl- 3,4-dihydro -6-fluoro-1-oxospiro(naphthalene-2¢1H),4'-
piperidine) ;
1'-cyclopropylmethyl- 3,4-dihydro -6,7-dimethoxy-1-oxospiro(naphthalene-
25 2(1H),4'-piperidine) ;
1'-(1-cyclopropyl-1-ethyl)- 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-
piperidine) ;
1'-(3-pentene)- 3.4-dihydro -1-oxospiro(naphthalene-2(1H),4'-piperidine ;
1'-( 3-phenylpropyl )- 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-piperidine ;
30 1'-cinnamyl- 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-

piperidine ;
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1'-cyclopropylethyl - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-cyclobutylmethyl - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;

5 1'-cyclohexylmethyl - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
I'-cinnamy! - 3,4-dihydro -5-methoxy-1-oxospiro(naphthaiene-2(1H),4'-
piperidine ;
1'-( 2-phenylethyl) - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-2(1H),4'-
10 piperidine ;
1'-( 3-phenylpropyl) - 3,4-dihydro -5-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-( 3,3'diphenylpropyl) - 3.4-dihydro -5-methoxy-1-oxospiro(naphthalene-
2(1H),4'-piperidine ;
15 1'-cyclopropylethyl - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-cyclobutylmethyl - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-cyclohexylmethyl - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
20 piperidine ;
1'-cinnamy] - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ; - —
1'-( 2-phenylethyl) - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
pipenidine ;
25 1'-( 3-phenylpropyl) - 3,4-dihydro -6-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-( 3,3'diphenylpropyl) - 3,4-dihydro -G-methoxy-1-oxospiro(naphthalene-
2(1H),4'-piperidine ;
I'-cyclopropylethyl - 3,4-dihydro -7-methoxy-1-oxospiro(naphthalene-2(1H),4'-
30 piperidine ;
1'-cyclobutylmethyl - 3,4-dihydro -7-methoxy-1-oxospiro(naphthalene-2(1H),4'-

piperidine ;
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I'-cyclohexylmethyl - 3,4-dihydro -7-methoxy-1-oxospiro(naphthalene-2(1H),4'-
pipendine ;
I'-cinnamyl - 3,4-dihydro -7-methoxy- 1-oxospiro(naphthalene-2(1H),4'-
piperidine ;

5 1'-( 2-phenylethyl) - 3,4-dihydro -7-methoxy-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-( 3-phenylpropyl) - 3,4-dihydro -7-methoxy-1-oxospiro(naphthalene-2(1H),4'-
pipendine ;
1'-( 3,3'diphenylpropyl) - 3,4-dihydro -7-methoxy-1-oxospiro(naphthalene-

10 2(1H),4'-piperidine ;
I'-cyclopropylethyl - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
1'-cyclobutylmethyl - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
piperidine ;

15 1'-cyclohexylmethyl - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
pipendine ;
1'-cinnamyl - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-pipenidine ;
1'-( 2-phenylethyl) - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
pipendine ;

20 1'-( 3-phenylpropyl) - 3,4-dihydro -4-methyl-1-oxospiro(naphthalene-2(1H),4'-
pipendine ;
1'-( 3,3'diphenylpropyl) - 3,4-dihydro -4-methyl- 1-oxospiro(naphthalene-2(1H),4"-
piperidine ;
6-chloro-1'-cyclopropylethyl - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-

25 piperidine ;
6-chloro -1'-cyclobutylmethyl - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-
piperidine ;
6-chloro -1'-cyclohexylmethyl - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-
piperidine ;

30 6-chloro -1'-cinnamyl - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'"-piperidine ;
6-chloro -1'-( 2-phenylethyl) - 3,4-dihydro -1-oxospiro(naphthalene-2(1H),4'-

piperidine ;
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10 1’-cinnamyl-3,4-Dihydro- 1-oxospiro[naphthalene-2(1H),4’-piperidine];
1°-(3,3-diphenylpropyl)-3,4-Dihydro-1-oxospiro[naphthalenc-2(1 H/),4’-
piperidine];
1'-(cyclopropylmethyl)-3,4-Dihydro-5,7-dimethyl- 1-oxospiro[naphthalene-
2(1H),4'-piperidine];

15 1'-(cyclopropylmethyl)-3,4-Dihydro-6-methoxy-1-oxospiro[naphthalene-2(1H),4'-
piperidine];
1'-(cyclopropylmethyl)-3,4-Dihydro-5-methoxy-1-oxospiro[naphthalene-2(1H),4'-
piperidine];
1'-(cyclopropylmethyl)-3,4-Dihydro-7-methoxy-1-oxospiro[naphthalene-2(1/),4'"-

20 piperidine];
1'-(cyclopropylmethyl)-3,4-Dihydro-7-nitro-1-oxospiro[naphthalene-2(1H),4'-
pipendine]; o )
1'-(cyclopropylmethyl)-7-Amino-3,4-dihydro-1-oxospirofnaphthalene-2(1 H),4'-
piperidine];

25 1'-(cyclopropylmethyl)-7-Chloro-3,4-dihydro-1-oxospiro[naphthalene-2(1H),4'-
piperidine];
1'-cyclopropylmethyl- 1,3,4-tnhydro - 1-hydroxy-spiro(naphthalene-2(1H),4'-
pipenidine) ;
1'-cyclopropylmethyl- 1,2,3,4-tetrahydro -spiro(naphthalene-2(1H),4'-piperidine) ;

30 I'-cyclopropylmethyl-1,3-dihydro-1-oxospiro-[ 2H-indene-2.4'-pipendine]
1'-(cyclopropylmethyl)-8,9-dihydrospiro[ 6H-benzocycloheptene-6,4’ -piperidin]-
5(7H)-one ;
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3,4-Dihydro-6-methoxy-1-oxospirc[naphthalene-2(1 H),4'-pipendine]

8. A compound selected from the group consisting of :
1’-cyclopropylmethyl-3,4-Dihydro- 1-oxospiro[naphthalene-2(1 H),4’-piperidine];
30 1’-cyclopropylethyl-3,4-Dihydro- 1-oxospiro[naphthalene-2(1),4’-piperidine];
1’-cinnamyl-3,4-Dihydro- 1-oxospiro[naphthalene-2(1H),4’-piperidine];
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10. A method for treating a mammal suffering from pain and in
need of treatment comprising administering an effective amount of a compound of

any one of Claims 1 to 8.

11. A method according to Claim 10 wherein the pain is

25 neuropathic pain.

12. A method according to Claim 10 wherein the pain is

dhabetic neuropathy.
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13. A method for treating a mammal suffering from a seizure

disorder comprising administering an effective amount of a compound of any one

of Claims 1 to 8.



