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* Traduccién t;ﬂcial del Inglés por Marlén Neira Cast A
Ministerio de Justicia de Colombia PSEr0, resolucién 2117 del

APOSTILLA EN PODER DE REPRESENTACION DE
ELI LILLY AND COMPANY
Bt}ingle inglés- espako) otorgado en Indianapolis, 1ndiana, Estados Unidos ol 17
de fulic de 2003 y firoado por Peter G. Stringer, Director Ejecutive y Patentes
Internacionales de Ely Lilly & Company. -

Todd fotita Secratario de Estado
Sacretarie de Estad de Ladicw Estado de Indiana
APOSTILLA

{Convencidn de 1a Haya del 5 de octubre de 1881)
1. Pais: Estados Unidos de América- Este documento PUiblico
2, ha sido firmado por Cathsrine Michel
3. Quien ejerce funcionas da Secrstario de la Corte dal Circuito en y para el
tondado Johnson
4, Liava al sallo del Secretario de l1a Corte del Circuito en y para el estado
de Indiana
CERTIFICADO
s. En Indianapolis, Indiana 6. E1 22 de julio de 2003
T. Por el Secrstario de Estado de Indiama 0. No. A2003- 11279
9. Gran Sallo dael Estado da Indiana
10. Firsa legible de Todd Rokita- Secretario da Estado de Indiana

* Vigenta desde o] 1 mayo de 2003, todas las apostillas del Sacretario de

ra

de Indians tignan &) sello icpreso alectrinicaments.

Toe Statebocse, Indinaapolis, Iaciwze B384, {317) 2R-851, fmx {11]) 240-2D

CERTIFICACION NOTARIAL
B811ingle fnglés- espahol, el 17 de julio de 2003 el auscr'_r ‘mJ
Michel certifica que Pater G. Stringer, domiciViade en 7620 mstla;:on r. West
Drive, Indianapolts, Indiana - 46256 Eatados Unidos ejercia funcionas de Director

Ejecutivo y Patentes Internacionales de Ely Lilly & Company, con sede en

Indianapolis, Indisna, Estados Unidos. \'iOIM lm L

MARLEN NEIRA CASTRO
Swbacicr v lovhiorete Oficiol
wglés Espahol - Inglis
hegphusnivo 2117 3l 7 O 1087
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El atorgante fundamenta sus certificaciones en este documento: Delegacién de %
Autoridad concerniente a Ciertas Materias de Patentes, suscrito el 20 de enero
de 2003: conforme 31 poder otorgado al Asesor General de la Compafiia por o)
Comité vjecutivo de 1a Junta Directiva de E}i Lilly and Company,
Firma del notario piblico Catherine Michel certifica
Svs funciones vencen el 21 de octubra de 20080 - residenta an e} condado Johnson

Sella da notario piblico de lndiana

Es traductién fiel del inglds, con copia archivo para confrontacién. Bogotd 28

de julio-2003. Marien Neira C

b

MARLEN NEIRA CASTRC
Trnducios o Intérpraie Oliciol
inglés - Espofiod - Ingléa
Resolucidn No. 2117 del 7 Ot 1987




OLARTERAISBECK
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WoLh Trbe Camen - TORRE C
CaLLE 100 NO. 8A-48 Pu 10
Boaota, CoLouma
TeBHONE +57-1 838-5200
Fax: +57-1 538-2201

www.olsrioraisback com
Power of Attorney Poder
The uudersigned, £1 saserito,
ELILILLY AND COMPANY
dosclled i domiciliado en

Lilly Corporste Center, Indianapofis, Indians 46285 US

by manny of thess presexts hereby grents to Carlos
R. Olarte, J. Inn Raisheck and Amn

Maria Frier! full end sufficiem Power of
Adomey (0 file, prosecute, obisin, defind and
enforoe eny and all of the company's Peteats,
Ddllity Moduls and Indnstrial Desigos in the
Republic of Colombia, to which end it empowers
them 15 take al) stepe nocessary before ooy
sdministrutive or jodicial sxthority of eny elass for
Lhe objects sixted, to file petitions, sppeals, replles
md oppositions, pay taxcs snd snanities, requss
testhnonlen, recefve dosuments xad secmritics,
sbendon applications and colleet reliinds. Sufficlent
power Is hereby granted to recelve notificstioas on
bebalf of the Company, 10 confer powers on thrsa
who mre to represent the company jodlefally end
extrejudicially, to mnswer In coust in Lhe matter of all
claims and demands that may be presented in

 conncetion with the objevts satod, giving thom

{kewine power to substitute these preseats snd
revoke puch sobmtieations,

Signature/Firma
Dato/Focha: }Jluly 200

por modio def preseate ctorgs » Carlos R,
Olarte, J. Ino Raisbeck y Ana Maria

Frier] poder capecial, wmpilo ¥y suficiente pare
presentsr, trumiter, cbtener, defender y hocey
respeter wydas y easlquiers de Patesies, Modelo
de Utiidad y Disefies Industrisies dc 1
compaiia en Js Repithlice de Colombla, s cuye
efeeto lop facults pars dar todos bog pasos
accesarion e cualquicy suoeidad administrariva
¢ Judicisl de coslquier |erarquia para complir oon
bma_zwmwm
respucsiss y oposicioncs, pagar tmpocstrs y
smuslidades, solicitar tasimonics, reciblr
documentos ¥ valores, deslstit y porcibie, Se
conoede poder bastants pars recibir notifionciones
a nombre de I campaiiy, olorger podercs &
quioncs vaysn & repretentar & In compadtis judicial
¥y extrajudicial mente, responder en julcio » todas
ias reclumaciones o demaandas que por motivo de
ko encomendado ss presentoren, dindoles
asimipmo fouliad para sustitmir of presente y
revocwr dichas sustitucianes.




SECRETARY OF STATE
BTATE OF INDIANA

Todd Rokita
Sccretary of Statc
APOSTILLE

(Convention de 1a Haye du § Octobre 1961)
1, Comoiry: United States of America
2. This public decument has been sigoed by Catherine Miche!
3. acting in the capacity of elrcult conri clerk in & for Joknson Connty
4. and bears the seal/stamp of clrealt eourt clerk in & for the State of Indiana

Lertified
X. af Indianapolis, Indiana

6. this Fwentv-second day of Ady, 2003
7. by Secretary of State of [ndlana

8. No, A2003- 11279

.l. 1 Sipltll [ 4

B {Tewgivie My L, 2005 ok ot 124 #om tho [ndlana Secrekry of Siue wilk have an olecironically printed peal.

The Smtehsune, Tndianapolis, Indiana #6204, (317) 232-653 1, Fox (317) 233-3283
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LEGAL & PROFEBEIONAL SEFVICED

WORLD TRADE CONTER = TORRE C
Casts 100 NO. 8A-85 Pyso 10
BOGOTA, COLOMBIA
Tasvwsa +57-1 538-8200
Faxc +57-1 838-8201
www.olartoralsbeck com
ota ification Certificacién Notarial
On this dute, B esta fechs,
/7 Iuly 2003
The undersigned Notary Public cartifiea: ¢ Notario MNiblico suscrito certifica:
1. That 1. Que
Peter G. Stringer
of legal oge and domieiled in mayor de edad y domicillado
7620 Castleton Farms, West Drive, Indianspolis, Indians 46256 US

signed the foregolng document. sascribid el documento que antecede,
2. That the grantor has executed the foregelay 2. Que ol atorgants ba suserito of refirido
document as Executive Director, Infernationa] ~ documento en s eankoter de
Patents
of ELI LILLY AND COMPANY de
3. That ELI LILLY AND COMPANY 4.Que
baving its principal place of besiness located n oon sede prineipal uhicada an

Indianapolis, Indiana, Unfled States of
America

is duly incorporsied, s cunrenily in existencs, aod
that the purposcs for which the Pawer of Attomoey b
gmaind are within che soope of ks ocorparsts
pusposes.

4. That the granter bas the matharky to axesute the
Power of Attorney end that histher representytion is
legnl.

5. The foundation for my ourtifications contalned [n
potuts 2, 3 and 4 was the exhibition of the fdllowing
suthentic documesis):

Delegation of Authority Concerning Certain
Patemt Miatters, exscuted January 20, 2003;
pursuant (0 the suthosity granied 10 the
General Counsel of the Company by the
executive Committee of the Board of
Directors of Eii Lilly and Company

NOTARY PUBLIC (Signature):

esth hgalmonte cimsitmide, que tienc cxigencls
legal vigonie y qua los propésinos pers los cuales
= ghxga ¢l poder 30 cnoueniry dagro de Jos que
compreaden s objeto sooial,

4. Que o ctorgmis tiens in repreventacidn para
sosexibir ¢ poder, y que &sta s legitima,

K
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(43) Iternatighial Publication Date
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(10} Intarmationsl Pablication Nomber

WO 02/070457 A1
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AGIK 3313%, ASHP 3300 /

(21} Intzreational Applicarion Kumber: PCTALGMIVOIIES s
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INHIBITOR OF MONOAMINE UFTAKE
The refationship between monoaminc upteks and a number of neurological
disonders in mammals has been established, and the 3-aryloxy-3-eubstituted-1-
sminopropanes have demanstraied remarkable diversity in their ability to inhibit the
5  uptake of monoamines. Certain members of the 3-aryloxy-3-substituted-1-sminopmpane
class have found utility in the treatment of ncurological disorders. Fluoxetine, N-methyl
3-{(4-tsiftvoromethylphenyl)oxy)-3-phenyl-1-aminopropanc hydrochlaride, for example,
is a selectjve gerotonin uptake inhibitor that has found great markcet acceptance in the
treatment of depression and has been approved for the treatment of » number of other
10 disarders. Atomoxetine, (-)-N-methyl 3-((2-methylphenyl)oxy)-3-phenyl-1-
aminopropane hydrochloride, is a selective norepinephrine uptake inhibitor that is being
investigatad clinically for the treatment of attention daficiVhyper-activity disorder.
Duloxetine, (+)-N-methyt 3-(1-naphthalenyloxy)-3-(2-thienyl)-1-aminopropanc
hydrachloride, inhibits the uptake of both norepinephrine and serotonin and is presently in
15 clinical evaluation for the treatment of depression. These compounds are among many 3-
aryloxy-3-substitutd-1-sminopropanes taught in U.S. Patents #4,018,895, 4,194,009,
4,314,081, 4,956,388, and 5,023,269. The utility of a hydroxylated 3-phenoxy-3-phenyl-
1-aminopropane, however, has herctofore not been appreciated.
The prezent invention provides a compound of Formula I:

<o
o

20 I
or a pharmaceutically acceptable salt thereof.
This invention also provides a pharmaceutical formulation that comprises,

in association with a phanmaceutically scceptable carrier, diluent or excipient, a
compound of Formula 1.
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"The present invention provides a method for kshibicing the uplaks of
nomepinepheiis and scrotonin in memmal comprising siminisiering $o a mamosal in nesd
of euch inhibition a phammactutically effeciive amont of a compound of Foomala 1. ]

A further ombeodiment of this imvention 3 o method fou inhfbiting the uptake of
norepinaphrise and sorolonin in memmals for treating s variaty of dsonders that bave
betn Imked to decssescd neumimansmission of semtonin fedéor norepinephrine in
manmmnés, ‘These dhsonfers include: depmession, ceigraine pain, bulimia, pramesnsinal
epndeime or Inie Tureal piass Evidroms, slcoholl s, tobacco sbuse, pinic disonder,
saxiely, pencrg] pain, post-tneonatk syndrime, mesory kogs, damentts of aglng,

10  pocjal phtsbia, steeation defictt’ iyperncthvity disarder, psoriasts, oppositionel defiam
dlsnnder, conduct. disonder, barderiine personaljty d&sorder, obarsalve compulslve.
disovder, caeome Fatl gae syndrome, pmﬁtum elaovletion, erectile dfficulty, sportiia
nervoss, diserders of eleep, uulism, xowEem, aflergic thinitia, cold symptoms,
narcolépsy, Incontinence, tichotllomanie, trigeminal novcalgia, donkil pain or

15  rempercmasdibalar joint dysfonction pain, Any of Letse methods emplay 2
campount of Farmula I.

Thie invwantion also provides the ues of a compound of Formwes 1 for the
menufsotoe: of & medicament for 1he inhibition of norspmephcine amd weroloni nptaka.
Additionally, this drvention provides a pharmacentical formulation adapted for the

20  inhibition of norepintphrine snd serotoin uplake containing & compomed of Forooula | or

a matabolic precursor thercof.
The presént inveation forther provides u machad for the proparation of &

compound of Formula | oomprising ths sens of:
8} coupling 3 compound of Formle ()
H

g )
25 i)

where "Fz&" i3 an oxygen peotacling =roup, with 1-chilorc-3-pheny!-3-
hydroxypropane to poovide & componnd of formpla i)
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)
whara “PE™ i an oxygen protecting gooups

b) reacling f conpound of fomaula (i0) witk: @ source of jodide iom to provide a

gompound of formnla (it}

B <y
ohe

)
where “PE™ 15 an oxygrn praféciing groms

117 +]

<] noacting o canpound of formula Gii) with methylamine o provide R-{-}-M-
meitryl 3-{{2-methyl-4-hydmoxyphenyDony)-3-phenyl-1-sntacpmopanc; and

1d
d} cptigmelly treating R{-)-1¥-ma1kyl 3-((2-methyl-+Hhydroxyphenyfoy)-3-
pherryl-1-wminopeopone with a pharmacertioally acoeprable acid.
15 The precedl invention elso provides n process for the preparstion of B compound

of Foonula I comprising the slepas of:




WO QRN 7 PCTAUSIDALINES
R
a} compling 3 compound of foromla (i)
H
CH,
0-Pg
a)

where “Pg ia an oxyeen prosecting proup, with (3)-1 -pheny]-3-
methyleminaprapan-1-of to provide a compound of formuls (v

L]

where “Pg™ is mn oxyzen pratectse proup;

by reacting & compound of formuls Gv} with & deprotecting agent to provlde R-

14 FN-mexvy] 3-{{2-methyl-4-hydrxypheaylioxy)-3-phemyl-1-aminopropanc;
and

£) optscmily troating R-(-)-N-metind 3-{(2-meshyl-4-hydeoxyphemioxy)-3-
phoayl-1-aminopropeae with & phurmaceutically sccoptable anid.
15
Compounds of formula (ji), Gii). and (i¥) are wseful Intermediates for the

prepiading of compounds of Forewala 1, md represent funther embodimenir of the: pressat

itivarion,
»  The tompound of Farmuls Tia gencrally referred b ot B-{-)-N-metind 3-({2-
20 methyl-4-hydeoxypheaylioxy)-3-phosyi-1-aminopropans. Becanse thiz sompound is an
Brm0E, it i3 basic tn neture and accontmgly reacts with amy of & mmber of intorganic and

\7
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organkc scids bo form pharmaceptice]ly acceptable arsd addition salks. It {e preferbls to
crmvert the free aming to & pharmacentically seceprable acid zddition sal for eass of
LandFing and sdminjstratian. Acids commonly employed o foom salis s inorganic aclds
sach an hydrochloric asid, hydrobromic acid, hydzolodic acid, sulfeie acid, phosphoric
acld, and the like, and organic acide, swch a8 piotocpesuiforde aced, methenesul fonie
acid, axalic anid, p-hromophenyladbfonic acid, carbonie ackd, seccinle aeid, citric add,
benzolo neid, acede neid and the Hke. Examples of such phacmacentically acoaptabls
salls it 2= tha sulfate, pyrosulGe, iain, sulfics, blanHite, phosphars,
manohydragen-phosphaie, difvydrogenphasphats, marsphoiphare, prrophosphete,
chitirjde, bonnds, iodide, acetate, propionate. decanaais, eaprylate, acrylats, Tormals,
isoburyte, capraule, hepranoale, progiolais, oxalam, malonae, succheme, subtrats,
sshacaie, fumaraic, malcate, Toyne-1,4-dioats, hexyne-1,6-dioatz, benzome,
chiorobenzoae, metirybanzaate, dinitrobenzoate, hydroxybeazoatm, methoaybenroale,
phthalate, nelfonae, xylcnesutfomte, phimyecelas, phenylipoopionate, phesylbutyrate,
citrine, Lactaje, -hydroxybotvnic, glycollate, tertrate, mothamasufonate,
prepancsallfonas, napihalene-J-mifosate, naphhlnnu-z-suﬂ'mln_:. mandelare o the
hke. Prefesred phannaceutically accoptaisic xahs are thete Tormed with Bydrochloric =cid
snd oxalio noid.

The compound of Formala T 16 chigal, and may be prepared by chiral
chmnogrophy of the ratemda or vaandomer{cally endehed forms of a compound of
Formura L, ¢ fcacdonal crystallizadon of saits prepard from ratemda ar enantiomerically
enriched MTee aming and & chived acid. Altemmively, the fee amine mry be macted with a
chira) mexiliary siui (he coantiomens separated by chromaipgraphy foll avwed Ty removal af
dha chiral swailiary to regenensts the froe amine. Funthermors, Separrtion of enamiomes
mdy be performscd at amy comveniant potm in the synibesis of the compounds of the
Invontion. Preferably, the compounds of the inveation ere prepucd beginalng with chiral
smlir.-g maberisl,

The present invention meovides 2 medhad for the inhibition of serotonin and
norepinaphrine vptakr:. These medhanisms are opernhle in memmals, and the preferred
Mtnnuoal is bumen,

The 3-aryloxy-3-sebetitoted=1 aminopropime strucrural elass of compounds ks
higiorically been as astractive target fior tynthezis, and @ numbar of ueefol synibaces have
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been describad in the lltersture, The ;ynthaseg ol domnoxeting (R-{-}-N-muthyt 3-{(2-
metiophenyl)oat ¥1-3-phesy-1-amnopropame, formerdy kmown a8 lomoactine) ind
flnozeting, for examplc, anc dosoribed in Trirahedron Totingg, MC39), 5207 (1989):;
Tetpahodron Letters. 38(5), 1339 {1994); Taughsdron, 530207, 6739 (1997 WO
00/18047, WO DOvS8263; and WO 061540, R-{-)}N-meihy] 3-((2-methyl-4-
hydrodyphemyl oxy)-3-phemay]- L-aminopropans may be convesianily prepared 62
illuserated in the following scheme where “Fg™ is xm oxyfem protecting group and *X" Is
cither chiven or NEIME.

Schemp |

H . H <
[ K
+ ——
¢A & e
X = N e
Mo an

T requisita pheanis of formmala {7} may be preparcd from commercally available
mathylindrxpd none oy intredocing m appropriate pcyyen-protacing group by standeed
syruhetic methods. Suftable oxygen protecting proud for phenals ara well knows to the
skilled artlsan end are described n Greene snd Wuts (Protectjve Gronpg jn Ormsnig
Synthesls, Third Edivion, Jobn Wiley and Somg, New Yark (1900)). Profisrred pros-cfing
erongs for the process of the preseal invention oTe alksncyl sers e silyl ethers,
Particuler]y prefemed oxypen prolccting groups arg a2etyl, lgi-butoxycerbony], and -
butyhimsethylallyl, The use of tert-batoxycarbomyl is erpeciatly preforrad,
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The campoonds of formula {v) are well known in the art and mey b prepared by
standad synthetic mothods. Synthe-ses af 1-phemyl-L-hydroxy-3-chloropropane (v, X =
1} have been reporied by Carey and Reichard (Tocrahcdron Latiers 30039), 5207-5210
{1985Y); Srebnlic, £t ul (Joumal of Orgamkc Checefstry, 33, 2916-2020 (1930)); and
Schnusider and Cwcrgens (Tetrahedron Agvmmetry, X(4), S25-526 {1992)). Syntheses of
1-pheny1-Irpdros y-3-{meshylamingjpropine (v, X = NHMa} have been rapoctod by
Koenig and Mitchell (Tetrahsdron ] etters, 35(9), 1339-1342 (1994)); Gao and Shacpless
(Tourmal of Orpanic Chamigtay, 53, 4051-4084 (1988}); and in EP 0509 754 Al,

An sppropriate phenol () is coupled with cither 1-phepyl-1-hydrony-3-
chlompropuna (v, X = C1) or with 1-phenyl-1-hydroxy-3-{methylamino)propana (v, X =
INHMu) in tha presenco of u dialkyT aandicadbes ylwie and triphenyiphos-phine under
st emcemd Mitaunoby coupling comditions 19 provide the eryl sther (11) or the sryt ether (Iv),
respectively. Typicelly a solurion of an equivelent of phencl () md an equivalant of
aleohol {v) arc combined in & svitable ynlvons with from abous 1.0 1o abot 1.1
cquivaleats of wiphenylphnsphine. Suitable salvents Include any solvent that dissolves &
sufficlext amount of the reattants m alow Mhe reouciion 46 ascor without significuntly
inerlexing wish the desired reaction. Suitable solvents inclode dioxene, dizthyl erfwr, and
ietrahydmfaran. A peefeoed solvem i wthvdmdiuan, Thils solution 1s tooled o from
ahout =5°C try ahotrt 5°C, prefiecably from abowt 0°C m about 5°C. The maction sotabere s
maintaimed tmder an Inerl simesphere of aither nitrogen or angon. Aboue 1.0 to about 1.5
equivalars, prefecably about 1.1 syuivilens, of a dially azodicartoxylate, prafershly
dissopropyl ezndicarhexylate, are addad o the raattian mixturc, The resullmg mixre is
then stimed for frivm about 1 hour o sbawt 24 hours and them the desired soy] sther i
iscdated and parified by standand techniques.

A salution of eyt erher (H) in a suitable solvent, prefershly acetone, is reated with
from. sbout one molarequiviluot to a krge encess of & sourcs of mddide lon, Any sowme
of iodide fon that is conpakible with the ¢hosen solvent and 2yl ether (ii) s acteptahle,
Preferved sourcos of Jmdide jon Include sodtwmn and potassluen lodide. Sodiom iodide is &
pueferred souree of jodide lom, ‘The resulting ary] ether (i) is iaolsicd end purified by
standard rachnicgoes.

A sofution of aryl EII;H' (i) in a suliablz salvent, typically ietrebydrofuran, & -
resacted with from aboat an eqoivalent io & Jage excess of methyleming, Methyhomne
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may be added a5 a gas, condensed into the reaction mixture as a liquid, or added as an
aqueous sofution (o the reaction mixture. Once the addition is complets, the reactants are
stirred together for from about ong bour to about 24 hours. The desired amine is then
isolated and purified by standard techmiques. The skilled antisan will appreciate that,
depending on the nature of the particular oxygea protecting group (Pg) employed, either s
compound of formula (v) or R<(-)-N-methyl 3-((2-methyl-4-hydroxyphenyloxy)-3-
phenyl-1-aminopropane will be recovered by this step. For example, when Pg {8 acetyl,
the protecting group is removed during the amination step.

‘When the particuler protecting group (Pg) of a compound of formula (iv) mus be
removed in a scparats step, the akilled artisan will appreciate that the apetific conditions
for regenerating the phencl moiety depend on the nature of the protecting group. Standard
methods for the removel of oxygen-protecting groups are described in Greenc and Wauts,
gupra. When Py is teni-butyldimethylsilyl, for example, tha protecting gronp is
conveniontly removed by tresting the stanting silyl ather (iv) with a source of fluoride ion
in a suitable solvemt. Alleratively, where Py s tert-butoxycarbonyl, the protecting group
is conveniently remaved by treatment with acid, typically hydrochloric acid. The
resulting R~(-)-N-methy) 3-((2-methyl-4-hydroxyphenyl)oxy)-3-phenyl-1-aminopropane
may then be isolated and purified by standsrd techniques.

The following preparations and exsmples mare specifically illustrue embodimonts
of the present invention and the preparttion af R-(-)-N-methyl 3-((2-methyl-4-
hydroxyphearyloxy)-3-phenyl-1-aminopropane.

Preparation 1
4-acetoxy-2-methyiphenol
Acetic amnhydride (4.73 gm, 4.37 mL, 46.3 mMal) was added dropwisc to s
mixture of 4-hydroxy-2-methylphenol (5 gm, 46.3 mMol) and cesium carbonate (15.1 gm,
46.3 mMaol) in acetonitrile (50 mL). Afier stirring ovamight, the mixture was filtered and
tho filtrate was concentrated under reduced pressure. The residue was subjected to silica
gel chromatography, cluting with 5:1 pentane:ethy! acetats. Fractions contaiming product
were combined ind concentrated under reduced pressure to provide 0.24 gm (3%) of the
desired compound.

4
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HNMR(CDCh) 8 1.54 (1H, bs), 2.18 (3H. 8), 2.22 (3H, 3), 6.59 (1H, m), 6.65 (1H, m),
6.82 (1H, m).

Prepamation O
'(8)-3-chloro-1-phonyl-1-propancl
To 8 solution of (S)-1-pheny}-1,3-propanediol {125 g, 0.822 mole) in methyl scx1-
buty ether (500 mL) was added tricthylamine (135 mL). The resction mixture was cooled
to 0°C and a solution of 4-bromobenzenesulfony) chloride (230 g, 0.92 mok) in methyl
ten-butyl ether (300 mL) and tetrahydrofuran (300 mL) was added dropwise over 3 hour.
Afier the addition, the reaction mixture was stirred at 0°C for three hours and was then
warmed to smbient tempeérature. After stirring st ambient temperature for 18 hours,
benzyliricthylaramenium chloride (210 g, 0.92 mole) was added and the resulting mixturs
was heated at 55°C for thres hours. The resction mixture was cooled to ambient
temperature and then diluted with water. Afler sepamation of the organic phase, ths
aqucous phase was extracted two times with diethyl cther, The combined organic extracts
were washed with 1.0 N hydrochloric acid, saturated aqucous sodium bicarbonate, water,
saturated aqueous sodium chloride, dricd over magnesium sulfate, and concentrated under
reduced pressure 10 pravide an off-white solid (160 g). This solid was subjetted to silica
g¢l chromatography, eluting with ethyl acetatle/haxane (1:9) to provide 110 grams (30%)
of the tite compound.
'H.NMR (CDCl;) (400 MHz) & 2.20 (m, 1H), 2.45 (m, 1H), 3.60 (m, 1H), 3.75 (m, 1H),
4.95 (m, 1H), 7.45 (m, 5H).
MS(FAB): m/z = 172.0 (10%), 170 (23%), 154 (10%), 132 (25%), 117 (5%), 107
(100%), 79 (54%), 77 (45%), 51 (19%).

Preparation Il
4-((tert-butox ycarbonyl)axy)-2-methylphenol
Di-ent-butaxycarbonate (52.4 g, 0.24 mol) in tetrahydrofuran (100 mi) was added
dropwise o a solution of methylhydraguinone (99.2 g, 0.80 mol) and dimethylamino~
pyridine (4.8 g, 4.0 mmol) in diethyl ether (1.1 L) at ambient temperature. After stirring
for 40 minutes, the reaction mixture was quenched with 1 N hydrochloric acid (200 mi).
The orgmic layer was separsted, washed with saturated agueous sodium chioride (200

Yo
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mI), dried over sodium sulfate and concentrated to 8 crude oil tha solidified on sanding,
Purificstion of the crude salid by Biotage Flash 75 chromatography eluting with 94/6
hexanc/ethyl acetate (94/6) yielded an off-while solid which was recrystallized from
dichloromethane/hcxene (15/85) to provide 28.5 (53%) of the title componnd,

TH-NMR (CDCh) &: (300 MEz) 155 (s, 90, 2.22 (s, 3H), 4.76 (s, 1H), 6.68 (4. J = 8.78
Hz, 1H), 6.85 (dd, ] = 8.78 Hz and 2.92 Hz, 1H), 6.92 (d, J = 292 Rz, TH).

MS(FAB): miz = 228.3, 211.3, 1693, 155.2, 1242,

EXAMPLE ]
R-(-}-N-methyl 34((2-methyl-4-hydroxyphenyljoxy)-3-pheuyt-
1-aminopropanc oxalate

-chloro-1-phenyl-1-{2-methyl-4-scetox vphenox vipropane

A solution of (S)-(-)-3-chloro-1-phenyi-1-propanol (0.204 gm, 1.20 mMol), 4-
scotory-2-methylphenol (0.200 gm, 1.20 mMol) and iripheaylphosphine (0.346 g, 1.32
mMal) in 10 mL wetrahydrofinnn was cooled to 0-5°C under argon. This mixture was
treated dropwise with di-isopropylazodicar-boxyiate (0.26 mL, 1.32 mMol) in
tetrohydrofuren (2 mL). The resulting mixwre was stirred for 1 hour at 0-5°C ond was
then allowed 1o warm 10 room tcmperature. Afier stirring at room temperature over night
the reaction mixnure was concentreted under reduced pressure and the residue triturated
with 10% ethyl acctaie in pentane and stirred unti] the suspended solid was crysialline.
The suspersion was filtered and the recovered crystalline solid washed with 10% sthyl
acetate in peniane. The combined filtrates were concentrated under redoced pressure and
the residhue subjected to silica gol chromatography cluting with toluene. Fractions
containing product were combined snd concentrated under reduced pressure to provide
0.205 gm (54%) of the desired compound as a pale yellow o1l

MS(FD): m/e = 318 (M")

A mixture of (R)-3-chlorm- 1 -phenyl-1-(2-methyl-4-acetox yphenoxy)propanc
(0.200 gm, 0.63 mMol) and 15 mL acetone ssturated with potassium iodide was stirred at
reflux under argon overnight. The reaction mixture was pourcd into 50 mL diethyl ether
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and the resulting sugpension was filwed. The filtrated was washed with sarurated
agueous sodium hydrogen sulfite followed by water. The remsining organic phese was
dried over magnesium sulfate and concentrated ymder reduced pressure to provide 0.18
gm (70%) of the desired compound as a colariess oil,

5 MS(FD): m/e=410(M")

Amipati
A mixtre of (R)-3-iodo-1-phenyl-1-(2-methyl-4-acctoxyphcnoxy)propane (0.180

gm, 0.44 mMol) and 40% aqueons methylamine (5 mL, 7t mMol) in 15 mL

10 tetrahydrofuran was stimed at room temperature overnight. The reaction mixture was
concentrated under reduced pressure and the residue partitioned between water snd ethyl
acewne. The ethyl acetate phasc was washed with water, dricd over magnesium sulfate,
and concentrated under reduced pressure. The residus was dissolved in ethy] acetate snd
treated with oxalic acid (0.04 gm, 0.44 mMol). The resulting white solid was recovered

15 by filtration, washed with ethyl acelate and dried under reduced pressure to provide 0,107
gm (67%) of the titls compound.
MS(FD) m/e =271 (M")
EA: Calculated for C3Hy;NOg: Theory: C, 63.15:; H, 6.41; N, 3.88. Founk C, 63.32;

H,65%:N,3.99,
20
EXAMPLE 2
R~(-}-N-methyl 3-{(2-mcshyi-4-hydroxyphenylloxy)-3-phenyl-
1-amimopropane hydrochloride

An oven dlied. three-necked, 2-L, round-bosomed flask was chargod with (S)-3-
chicro-1-phenyl-propanol (52 g, 304 mmol), 4-((Le1-butoxyearbonyl)oxy)-2-
. methylphenal (73.86 g, 329 mmol), triphenylphosphine (£7.36 g, 333 mmol) and
anhydrous tetrahydroforan (600 ml). The reaction mixture was cooled at 0°C, end 8
30 solution of diisopropylazadicarbox-ylate (76 ml, 365 mmol,) in dry tetrahydrofiran (100
mL) was added over 6 hours. The resction mixture wes stisred for an additional two
houra at 0°C and was then allowed to warm gradually to yoom temperature. The reaction

B e
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mixture Was further stimad at room temperatume Tor 24 howss smd the reaction mixture was
eoncantrated under raduced pressure. The residue was treaied with 2 L of §:1
pentane:sthy] acesue. The resulting supenkion was stared at <20°C jur 24 hours and the
insojuble materials wem rameved by fltration, The precipiate was washed with 9:1
penime:ahyl acetsic (X0 mil). The eombined filtrates wera concentrated under redoced
prossurs. The crude meridue (150 syavoe) wae perified by 150 fiash Blotge pre-packed
ealumn eluting with 3% eyl acagate in hexane to provide (R)-3-chicno-1-phenyt-1-{2-
methyi-4-{{igit-butoxymrbonyijoxy)-phonoxy)propane {100 g) in B5% yiekd

'H-NMR (CDCly) & (400 MHz} 1.50 ¢, 9FI), 2.20 {m, YH), 2.27 (», 3H), 2.46 (m, 1E),
3.50 (m, 1H), 3.7 (m, [H), 5.31 (m, 1H}, 6.56 {4, T=E.8 Ha, 1H), 6.72 (m, 1H). 7.24
{m, 1H, 7.32 (s, 411

o NMR (CDCI) & (75 MH2) 15.27, 16,59, 27.50, 41,24, 41,48, B3.20, 113.15, 1 I!_-Tl,
11843, 11884 12221, 123,42, 12539, 12581, 127.93, 128.17, 128.RD, J4D.77, 144.29,
15146, 15344,

MS(FAR): mfz = 375148,
‘BA: Calonlated for CoyHysClDg: €, 66.93; H, 6.59; Cl, 9.41. Found: C, 56.94; A, 6.74;

1, 9.67. .
{R)3-lodo_]-phenyl-1-{2-methy -4 ({vert-bum veachany])-ox yiphenax vipropane

A dry 1-LR.B. flask was charged {R)-3-¢hloco-1-phenyl-1-(2.methd -4-({eeit-
oyt rbonylyoxyyphenoxyiropaae (18.00 &, 47,80 mmmol), sodinm jodide (900 g, 600
menol) and 2-butanona (350 mL). The reaction flask was pomecied o Haht, The
reaction mixture wes alumed 6t reflux temponiture tnidee peropen for 16 hous. The
MRiziurt Was cooled to Toom tempegituve and pourcd mio cther (§ L), The fnsoMble
Inorpanic saits (whtha pracipitate) wers removed by filicadon. The filtrate was
concentrated undar reduced poessurg and the cpsde meidoe was dlasolved e disthyl cther
(1 L). The elbereal layer was washed with cold satnrmed sodhum bieojfie svuion {2 X
300 i), watar and saturated sguenns sodium chleride, ‘The organic layar was dried over
anhydrots leapnesinm zulfare and concentraind under reduced pressine. The rexidoe was
sublected to flazh chromatography, clesing with 20% cthy| acetate in hexene Io provide
20.5 grexna {919) of e Jesired compound.
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'H.-NMR (CDCl; 400 MHz) 8 1.56 (s, 9H), 2.30 (s, 3H), 2.40 (1H, m), 2.50 (1H, m),
3.25 (m, 1H), .35 {m, 1H), 5.21 (m, 1H), 6.55 (4, ) = 8.8, 1H), 6.75 (m, 1H), 6.95 (4, ) =
2.4 Ha, 1H), 7.25 (m, 1H), 7.37 (m, 4H).
MS(FAB): m/z = 468.0 (100%), 342 (10%).
EA: Caled for CxHaslOy: C, 53.86, H, 5.38. Found: C, 53.36, H, 4.79.

AminationD ion/Sall F .
(R)-3-i0do-1-phenyl-1-(2-methyl4-((1eg1-butoxy-carbonyl )oxy)phenaxy)propane
(20.0 g, 42.66 mmal) was dissolved in anhrydrous tetrshydrofuran (100 mL). The solution
was treated with methylamina (300 mL., 2M solutien in tetrahydrofuran) under nitrogen
atmasphere and the reaction stired st ambrient tempereture for 15 hours at which time the
reaction mixture was concentrated wo dryness. The residue was tresied with cthyl ncetate
and cold waier. The two leyers were separsicd. The aquoous layer was exiractad with
ethyl acetpe. The combined organic layers were washed thoroughly with a cold saturated
sodjum bisulfite solution, cold watcr, dried over magnesium sulfate, and concentrated
under reduced preasure. The residue was dissolved in cthy] scetatc. The solution wns
extracted with ico-cold 0.1 N hydrochloric acid. Lyophilization of the aqusous solution
yiclded a yellow solid which was dissolved in methanol, and passed through a short
columa of activated carboa, Norit, 100 mesh powder (2% charcoal). The solvent was
removed and resulting hydrochigride aalt precipitated upon tritomation with @ minimal
amount of water, The hydrochloride aalt was recrystallized from water to provide the
desired product (7.22 g, 55%).
"H.NMR (DMSO 300 MHz) 8 2.12 (m, 1H), 2.15 (s, 3H), 2.20 (m, 1H), 249 (s, 3H),
2.99 (m, 2H), 5.31 (m, 1H), 6.33 (dd, J = 8.7 Hz and 2.56 Hz, 1K), 6.51 (m, 1H), 7.29 (m,
1H), 734 (m, 5R), 8.77 (&, 1H), 8.85 (brs, 1H).
MS(FAB): m/z = 272.4.
EA: Caled for C7HuNO-HCI: C, 66.33, H, 7.20. N, 4.55, Cl, 11.52. Found: C, 66.23,
H.7.22,N,537,Q, 11.23.

All of the compounds conoermed are orally available and aro normally
administered orally, and so oral administration is preferred. However, oral adminisiration
is not the only route or even the only preferred route. For example, transdermal
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administration may he very destrable for paticents wis spe forgerful or pemlant sbout
taking aual medicine. Campovnde of Formala ! may also ba admiristared by the
percacaneous, intravenous, intemuscular, inienesal or mivemclal moote, m particutar
pircumstancea. The rome of edministration Tosy be varied in mmy way, limhed by the
physee! properdes of the dregs, the comvenicnee of tie petiont end the oarcgiver, and
other relovamt circomstanees (Reypinsion’s Pharmacautica] Scanoss, 18h Edition, Mack
Pablishing Co. {1990%).

‘The phamaceutical compoaitions ere prepared in a well known in the
phanacevtical ar. Tho camim or excipient may be & solid, semi-aalid, or Hquld meterial
which ceq serve ds & vehicle or madium for the active ingvedient. Switable catrisrs o
excipicnid are weldl ndrvm in the ant, The pharmaceutical composition miy be adapted for
oral, inhalation, parenteral, or topical usc axd may be adminisered to the patient in the
form of tablcts, capsules, acrosols, Inhelants, stppositories, solutions, sespensions, or the
like

The campomds of the preacnt inveation may be admiristared ocally, far axample,
with an et dllucnt ot caprules or comprersed into tablets, For the purpose of ool
themprautic sdminisorulion, the covwpamuds may be incorpumted with excipients and used
in the furm of wablets, traches, capsules, elixits, suspensioms, symps, walurs, chewing
Sume and the like. These preparations shonld contsin at least 4% of the compound of the
jpreseat invention, the active ingrediant, bin may be varied dependimg npos the parjculay
farm end neey comvenlently be between 4% to about 70% of the welpht af the. unit The
amout of the cospownd present iy compnsitions 1s such ¢het & suitable dosape will be
vbisined. Prefered compositicss and prapacatioas accooding b 1he pressnt invention may
ba datermined by o person skilled in the &t

The ablets, pills, capsulas, raches, and the like may also concain aoe ar move of
tha FaTlowisg edfjuvimis bindes such as bocootryslalline cellulnse, pum tapacanth or
gokaling excipitalt awh 18 meaveh or letoss, Jisineeerating agents such s alginic acid,
Primngel, coen sgrch and the like; lobricts such as magnasiem siegrate or Stcrotex: '
glidanug such as colloids] sikcon dioxide; and swaatening 1gants sach &5 suED0Se or
saccharin may be addad or @ flavoehyg agens such a8 puppermint, methyl salicylste or
otange flavoring. Whan ihe dosage unit farm is = capsule, it may contain, i addition to
maicyinls of the above type, & liguid carler mch ae polyatindenc glycal or m ary ol
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Qther dosug® it fornis mey conisin other vurious myaterials that modlty tha physicel
form. of the dosnge unit, for examplc, as couling=. Thua, twblets or pills my be cotled

with 2ugar, shellac, or othcr costing agente. A syrup may contain, in addition (o the

present compoinda, ImoToes 48 4 Gwaelening agant and certain preservetives, dyaes and
volosings aod flavocs, Materiale used in preparing, (hese varlong compositions should ba

phamagcutically pure md non-oxic 1n tho amounts need
A formwlation ueafie] for ke administretion of R~{-)-I-methy] 3-4{{2-

mathyIphanyixoxy)-3-phenyl -1-aminuprogane bydmoehlerde (atomoxctine), & metsbolic
precursoe of R-(--N-mathyl 3-{{2-methyt-d-hydroxyphenyljoxy)-3-phenyl-1-
AniMOPIopane, compri s & dry mixiure ol R4{-)-N-mathyl 3-{72-methylphcoyloxy)-3-
pbenyt I-aminapropane hydrochlorids with a diluent snd fubrieant. A manch, sneh ag
preselatimized com sarch, is » suituhle dileenl and a silicons oil, such a& imethicons, &
seilnbie Julwicant lor wie ™ band gelatin capsulas. Suiteblr formulstions we prepased

crauining dbout k4 to 6% R-(-}N-methyl 3-{(2-meihylphanyl)ozy)-3-phenyl-1-

amizsopropane itydrochloride, sbout 73 o 99% starch, and abont 0.2 to 1.0% =ilicons oil.

The following 1abins iMustnue pavticutarty prefecrad formmulbations:

A

Inpredient (%3 25ma| Jmp |10mg | 13mg | 2imp | 25mg | Mg | D ep
Tets}oNemarigyl 3-{2-meth-
YipheavDaay)- J-phigl-1-
ANHOPIOPANE
hysnsehloride 134 | 248 497 3592 boz | 1z | 19RY | 2212
Dimusthicome 0 03 0.5 0.5 05 L L os
Fregelatiniessd Ssmrch BE25 | .02 | D5T | Q0356 | 8957 | &7 | 8% | TY3E

Ay
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Topresen mg/mpad [25mg| Sop | I0mp | 19my | 2img | 35mg | W0me | SOmE

Re{-}2¥-oucxlsy] 3-{¢2-mnch-
vigtamyliozy)-3-phongl-1-
mtioygrapane

hycinachioeide 285 | 871 | 1143 | 2057 | =285 | 2857 | 4571 | 836

Enwibicons 1.1 LiF 1.15 L1 L1 1.15 115 155

Pregoiminized Starch 72590 t 223,34 | AT 1 20828 | 206.00 | 200.7F | 135,14 | Z30.80

Capssls ¥l Wolpht imgd) | 230 ot 2 i Ho aa =0 L1

Copsule Sow k| | k] | k| k1 3 2

For the purpose of parsntarsl thanmaullc admmziration, the compounds. of the
prasent invention may be incorporated inko 2 salutian or sospemsion. These preomationg
typically coniain # Jeast D.1%: of s compound of the invendon, bot may be varicd 1o be
beswoon §1.1 and about N8 of the weight thereof. The emotmt af the compoond of
Farsla I presest in such compositions B seh that 2 suitable dodage will ba abainud.
The solutions or SuSpENSORS may olen include ome. or ez of the Tollowing adarvints:
swrila dilusnts audh ax water for injeciton, saline solution, Tixed pils, pal yefhylene
14  gheals, glyeoine, propylens ghyeo! or other synthatic solvanls; anubacoedial ogenss soch

#3 benzyl alcobod or methyl paraben; astioxidaniz such a3 ascorblc peld or sodium

bEsnl Gies; chakaling apenis such 2 efvyiens -dimnhﬂﬂhm-ﬂniﬂ'. buffers sueh e
accisiea, clirabes or phosplates and agents For the adjusiment of bty such ws sodiom
chiorido or doxirose, Tha parentcral preparation can be enclosad i ampouies, digpoanble

15  mringes orrruliiple dose visls mada of gless or plastic. Prefeorcd compositioas and
preparstions are ghls to be datermined by one ekillad in the arl.

The compoands of the prasent Investion may aleo be sdministepad opically, and
when doms 40 the cioviér oty suilthly comprisa s epjution, ointmest, or gol base. The
hasc, for example, may commp s one af more of the following: petrolstmn, Bmolin,

20  polyethyiess giveols, baes wax, mineral nil, diluents such o5 water snd aftobwl, and
cmulsifiers, mnd stabilizers, “Topics] foonmlations may eonteln @ concentration of tae
Formula I or its pharmaseutical sk, from shout 0-1 to showt, 10% w/v (weight por enit
walmne ).

n
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‘The: skilled astisan will sppreciate that R-(-)-N-meathy] 3-((2-methyl-4-
hydroxyphenylaxy)-3-pheayl-1-smincpropane may be obtained by the conversion, for
example by enzymatic or acid catalysis, of metabolic precursars of R-(-)-N-methy) 3-((2-
methyl-4-hydroxyphenyljaxy)-3-phenyl-  -sminopropune. A metsbolic precursor of R-(-)-
N-mexhyl 34(2-methyl-4-hydroxyphenylloxy)-3-phenyl-1-aminopropsne is a compound
that is converted 1o R-{-}-N-methy] 3-(-methyi-4-hydrox yphenyl)oxy)-3-phenyl-1-
aminopropanc jf yivo after agministration of the metabolic precursor to a mammal.
Therefore, in addition o the methods deseribed in the preceding paragraphs,
administration of R-(-)-N-methyl 3{(2-methyl-4-hydroxyphenyl)oxy)-3-phenyl-1-
aminopropane may algo be necomplished by administering & metabolic precursor of R-(-)-
N-mathyl 3-((2-methyl-4-hydraxyphenyl)oxy)-3-phenyl-1-sminopropane. Such meubolic
precursor wonld be administered in dosage amounts that would prodoce effective
inhibition of serotonin and norepincphrine uptake without ceusing harmful or untowsrd
side effects.

Metabolic preoursors of R-(-)-N-methyl 3-((2-methyl-4-hydroxyphenyl)oxy)-3-

phenyi-1-aminopropane include carboxylic acid csters, sulfonate esters, amino acid csters, _

and ethers of the hydroxy moisty of Formulz I. Furthermore, it has beea discovered that
R-(-}-N-methyl 3-((2-methyl-4-hydroxypheayl)oxy)-3-phenyl-1-aminopropane can be
obisined by the cnzymatic converaion of R<(-)-N-methy) 3-((2-methy)-phenyl)oxy)-3-
phenyl-1-aminaprapane, siomoxetine, il vivo. Therefore, 2 preferred method of systemic
sdministration of R<(-)-N-methy} 3-((2-methyl-4-hydroxyphea-yloxy)-3-phenyl-1-
aminopropane is the oral administmtion to mammals of R-(-)-N-methyl 3-{(2-methyl-
phenyl)oxy)-3-phenyl-1-aminopropane hydrochloride, atomoxetine. That is, symemic
adminisiration of R<(-)-N-mecthyl 3-((2-methyl-4-hydroxyphenyDoxy)-3-phenyl-1-
aminopropans may be preferably accomplished by oral administration 1o memmals of R-
(-}-N-tcthyl 3-((2-methylpheayl)oxy)-3-pheny!-1-aminoprapane hydrochloride,
atomoxatine, a3 & metabolic precursor of R-(-)-N-meshyl 3-((2-methy)-4-hydroxyphenyl)-
oxy)-3-phenyl-1-aminopropéne.

Microdialysi [ :

Sprague-Dawley rats (Harlan or Charles River) weighing 270-300 grams are
surgically implanted with microdialysis probes under chioral hydrata/pentabarbital

——
B T o Py P Ay 7T TR ———r T e,
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ancsthesia (170 and 36 mg/kg i.p. in 30% propylene glycol, 14% ethanol) as descyibed by
Perry and Fuller. (Pemry and Fuller, Effet: of fluoxetine on serownin and dopamine
concentration in ra1 hypothalamus after edministration of fluaxetine phus L-5-
hydroxytryptophan, Lifc Sci-. 50, 1683-50 (1992)). A David Kopf stereotaxic instrument
is uscd to implant the probe unilsterally in the hypothalamus at coordinates rostral -1.5
mm, lateral -1,3 mm, and ventral -9.0 mm (Paxinos and Watson, 1986). Aftcr a 48-hour
recovery period, rats are placed in & Jarge plastic bow] with s mountad liguid swivel
system (CMA/120 system for fresly moving animals, Bioanalytical Systems, West
Lafayeste, IN). Filtered artificial cerchrospinal fluid (CSF) (150 mM NaC), 3.0 mM KCl,
1.7 mM CaCI2, and 0.9 mM MgC12) is pesfused through the probe at a rate of 1.0 mb/min.
The output dislysate line Is fitted 10 a tenport HPLC valve with a 20 pl loop. At the zud
of each 30 minutc sampling period, dialysate collected in the loop is injected on an
analyicn) eolumn (Spherisorb 3 u ODS2, 2X150 mm, Keystone Scientific).

The method used to mesture monoamines is as described by Perry and Fuller
(1992). Briefly, dialysae collccted in the 20 yl loop is assaycd for S-HT and NE. The 20
] injection gocs onto the column with a mobile phase which resglves NE and 5-HT: 78
mM polassium acetate, 0.5 mM ethylencdiaminetetrancetic acid, 1.4 mM sodium
octanesulfonic acid and 8% methanol, pH 4.9. The mobile phase for the amine columna is
delivered with a flow programmable punyp st an initial flow rate of 0.2 mlmin increasing
to 0.3 mi/min a1 5 min then decroasing back 10 0.2 ml/min a1 26 min with 2 total run time
of 30 min. Flow programming is used to elute the 5-HT within a 25 min time period,
The slectrochemical detector (EG&(, Madzl 400) for the amine column it set st o
potential of 400 mV and a sensitivity of 0.2 nA/V. Basal ievels are measured for at least
90 minutes prior to drug administration. The drugs are prepared in filtered dejonized
water (volume 0.25-0.3 mi) for administration at the desired doses.

R{(-)-N-methyl 3-((2-methyl-4-hydroxyphenyloxy)-3-pheny-1-
aminopropanc was icsted essentially as described above and was found to inhiblt the
uptake of both serotonin (K;= 43 nM) and norepinephrine (K; = 3.0 nM).
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An open-label study was performed in seven healthy men CYP2D6 genotype was
identified as EM (extensive metsbolizer) or PM (poor metabolizer) prior to study start.
CYP2D6 is an enzymc with genetic polymorphism resulting in at least 2 populations of
indivichmly with eithcr active or poor metabolic capahilities, The majority of poople are
designated “extensive metabolizen™ (EM) and possess “normal” CYP2DS sctivity.
Mutations or deletion of the CYP2D6 gene results in & minority of peopk (5% to 10% of
Cancagians; 1% of Asiang) who are known as “poor metaholizers”™ (PM) of CYP2D6
substrates.

Multiple 20-mg doses of R<(-)-N-methyl 3-((2-methyl-phenyl)oxy)-3-phényl-1-
aminopropans were administered twice daily over S days followed by a single
radiolabeled tomoxetine 20-mg dose (actus] dose 19,66 mg) on the moming of the
6th day. Radiolabeled [3-14C-R+(-)-N-methyl 3-((2-methylphenyl)oxy)-3-phenyl-1-
aminopropanc was supplied as 20-mg capsules of R-{-)-N-methyl 3((2-
methylphenyl)oxy)-3-phonyl-1-aminopropans hydrochloride containing a sufficient
quantity of [3-14C)-R-(-)-N-methyl 3-((2-methylphenyDoxy)-3-phenyl- 1-aminopropane
hydrachloride 1o pravide a dose of approximately 3.7 Mbq (100 uCi).

Approximately 12 hours afier the morning dose on Days 1 through 3, a second
20-mg capsule was sdministcred with 240 mL of water. This evening dose was
edministered at least 30 minutes after a low residue evening meal. On the moming of
Day 6, a capsule of 20-mg R{-}-N-methyl 3-((2-methylphenyloxy)-3-phenyl-1-
aminopropane hydrachlaride contafning 100 uCi [3-J4C]-R~(-)-N-methy! 3-{(2-
methyiphenyl)oxy)-3-phenyl-1 -aminopropane hydrochloride was given onlly with -
240 mL. of water 30 minutes after completion of a standardized breakfast.

Whole blood samples were collected from EM subjects 12 hours prior 1o and
‘immedietely before administration of [3-14C)-R<(-)-N-methyl 3-((2-methylphenyi)oxy).3-
pheayl-1-aminopropane hydrochleride (predase contro) sample), and at approximately 1,
2.3,4,6,8,12, 18, 24, 36, 48, and 72 hours after dosing. Whole blood samples were
collected from PM subjects 12 hours prior to and immediately before administration of
{3-14C]-R{-)-N-methyl 3-{(2-methylphon-yl)oxy)-3-phenyl-1-aminopropme
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hydrochloride (predase contro] sample), and st spproximately 1,2, 3, 4, 6, 8, 12, 18, 24,
48, 72, 96, 120, 144, 168, 192, and 216 hows afier dosing. Whole blood samples
(approximately 12 mL) were collccted at each timepaint imo glass tubes containing .
heparin a3 an anticoagulant. Whole blood samples were stored on ice uniil congifuged.
For preparing plasma, the blood was centrifuged a2 approximately 3000 rpm for
mpproximately 15 minutes at approximately 4°C within 1 hour of collection. Aliquots of
plasma were removed for determination of rdiocquivalent concentrations. Remaining
plasma was stored at spproximately -70°C prior to essay for conjugated and uncanjugsted
N-methyl 3-{(2-methylphen-ylaxy)-3-phenyl-1-sminopropane, R<(-)-N-methy] 3-((2-
methyl-4-hydroxyphenyf)oxy)-3-phenyl-1-aminopropane, 3-((2-methyiphenyl)oxy)-3-
phenyl-1l-aminopropane concentrations or metabolite profiling.

Heparinized human plasma samples were analyzed for N-methyl 3-((2-
methylphenylloxy)-3-phenyl-1-sminapropane, R+(-)-N-methy] 3-((2-methyl-4-hydroxy-
phenyl)oxy)-3-phenyl- 1-aminopropanc, and using a validsted APCI LC/MS/MS
(aumospheric pressure chamical ionization liquid chromatography/mass
spectromeciny/mass SPCCtrometry) method over the concentration ranges 1.00 10
800.00 ng/mL for N-methyl 3-((2-methyiphenyl)oxy)-3-phenyl-1-aminopropane and R+(-
}N-methyl 3-((2-methyl-4-hydroxyphenyDoxy)-3-phenyl-1-sminopropsnc, and 2.50 o
2000.00 ng/mL for 3-((2-methyiphenyl)oxy)-3-phenyl-1-aminopropane. Further anafyzis
was conducted using a lower range validased APCT LC/MS/MS method over the
concentration ranges 1.00 to 100.00 ng/mL for R-(-}-N-methyl 3-((2-methyiphenyl)oxy)-
3-phenyl-1-aminopropanc and R-(-}-N-methyl 3-((2-methy}-d-hydroxyphenylaxy)-3-
phenyl-1-aminopropane and 0.25 to 25.00 ng/mL for R-(-)-3-((2-methylphenyl)oxy)-3-
phenyl-1-aminopropane.

The primary metabolite of R-(-)-N-methy] 3-((2-methylphenylJoxy)-3-phenyi-1-
sminopropanc hydrochloridc produced by both CYP2D6 EM and PM subjects is R{-)-N-
methyl 3{(2-methyl-4-hydroxyphenyl)oxy)-3-phenyl-1-aminopropanc. The EM subjects
metabolizad 86.5% of R-(-)-N-methy] 3-((2-methytphenyl)oxy)-3-phenyi-1-eminopropane
hydrochloride 10 R+(-)-N-methyl 3-((2-methyl-4-hydroxyphenyl)oxy)-3-phenyl-1-
amianpropane. The PM subjects metabolized 40% of R-(-)-N-methyl 3-((2-
methylphenyloxy)-3-phenyl-1-aminapropane hydrochloside to R-(-)-N-meshyl 3-((2-
meshy!-¢-hydroxyphen-yl)oxy)-3-phenyl-1-aminopropane.
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1
or a pharmaceutically accepinble salt thereof.

2. The compound R-(-)-N-methy! 3-{(2-methyl-4-hydroxyphenyl)axy)-3-phenyl-
1-aminopropane hydrachioride.,

3. A pharmaceutical formulation comerising a compound of Formula I
“OC
T/c"a

She

1
or a pharmaceutically acceptable salt thereof, in association with a pharmaceutically
acceptable carrier, diluent or excipient

4. A pharmaceutical formulation of Clasim 3 where the compound of Formala 1 is
R+{(-}-N-methyl 3-((2-methyi-4-hydraxypheayl)oxy)-3-pheayl-1-aminopropanc
hydrochloride.
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5. A method for inhibiting the uptake of norepinephrine and sexotonin in

mammals comprising administering to a mamma] in need of such inhibition a
pharmaceutically cffective amount of a compound of Formula I:

"

5
1
or 8 pharmaceutically scoeptable sak thoreof.
6. A method of Claim 3 where thc compound of Formula I is administered

10  systemically.
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INHIBIDOR DE LA CAPTACION DE MONOAMINA
Sc ha establecido la relucion entre la captacidn de la monoamina y varios trastornos
ncurologicos en mamiferos, y los 3-uriloxi-3-sustituidos-1-sminopropunos han
demosirado tener una diversidad notable ¢n su capacidad para inhibir 1a cuptlacidn de
las monoaminas. Sc ha encontrado que cicrtos mivmbros de la clase dé log 3-arilaxi-3-
sustituidos-1-uminopropunos tienen utilidad cn el tmatamiento de trusiomos
neyrolégicos. Por ejemplo, la  fluoxelina, clorhidrato de  N-meil-3-((4-
trifluorometilfenil)oxi)-3-fenil-1-aminopropano, e un inhibiclor seleclivo de la
captacién dc serotonina que ha cncontrado gran sccptacidn con el mercado para ¢l
tratumicnio de la depresion y se ha sprobado pura el tratumicnto de varios trastornos
mis, La awomoxetina, clorhidraio de (-)-N-metil-3-{(2-metilfcnil)oxi)-3-fenil-1-
sminopropano, es un inhibidor selectivo de la captacién de norepinefrina quc se enth
investigando  clinicumente pura el tmulamiento del trasiomo de défieit do
atencién/hiperactividad. La duloxetina, clorhidrato de (+)-N-mctil-3-(1-naftalenitoxi)-3-
(2-licnil)-1-aminopropano, inhibe 1a captacidn dc norepincfrina y scrotonina y se estd
evaluando aclualmente para el trulumiento dc la depresidn. Estos compuesios estin
ontre los muchos 3-nriloxi-3-sustifuido-1-sminopropanos revelados en 1ag patentes de
Estados Unidos n* 4.018.805, 4.194.009; 4314081, 4.956.388 y 5.023.269, Sin
cmbargo, hasta ol presenic no se ha apreciado la utilidud de un 3-fonoxi-3-fenil-1-
aminopropanp h_idrmg_ilgglg.
La presente invencion proporciona un compuesto dc Férmula I
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o una sal farmacéutlicamente aceptable del mismo.

ista invencién también proporciona una fonmulacién farmacéutica que
comprende, junto con un vohiculo, diluyente o excipientc farmactuticamente aceptablc,
un compucsio de Fémula 1.

La prescate invencidn proporciona un procodimienio para inhibir la capiacién de
norepinefrina y scrotonina cn mamileros que comprende la administrucién de una
canlidud farmacéuticamente cficaz de un cumpuesto de Formula T a un mamifero ue
necesite cse Lipo de inhibicion.

Otra realizacién de csla invencién es un procedimiento para inhibir la cuplacion de
narepinefrina y serotonina ¢n memiferos para trtar diversos trastomos que s han
asociado # una disminucién de la ncurotransmision de serotonina y/o norepinefrina cn
mamifcros. Estos traslomos incluyen: depresidn, dolor migrafiose, bulimia, sindrome
premenstrual o sindromc de la fase lutefnica 1ardia, alcoholismo, tabaquisme, trasiomo
de pénico, ansiedad, dolor gencralizado, sfikirome postraundtico, pérdida de memoria,
demencia senil, fobia social, trastomo de déficit dc atencidn/hiperactividad, psoriasis,
trastormo ncgativista desafignie, trastomo de canducta, trastorno de personalidud Ifmite,

rusiomo  obsesivo-compulsivo, siklromc de fatiga crdnica, eyaculacién precoz,

N
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dificultad de la creccion, anorexia nerviosa, trasiomos del sucfio, sutismo, mutismo,
rinitis ulérgica, sinlomas del rvsfrindo, naurcolepsia. incontinencia, tricotilomania,
neurulgia del Lrigémino, dolor dental o dolor por disfuncion de la articulacion
temporomundibular. Cuslquiera de cstos procedimientos cmplea un compuesto de
Férmula 1,

La presenic invencidn también proporciona el uso de un compuesto de Férmula I
para la fabricacién de un medicamcnto parn la inhibicidn de lu captacién de
norepinefrina ¥ servlonina, Ademds, esta invencién proporciona vna formulacién
farmacéutica adaptada a la inhibicién de In captacién de norepinefrina y sérolonina que
conlicne un compucsto de Formula | o un precursor metabélico del mismo.

La presente invencién proporciona, ademsis, un procedimiento pura la preparacién
de un compucsto de Fémmula | qgue comprende los pasos sipguientes;

u) acoplar un compuesio de férmulu (i)

H
CH,

®

donde “Pg” es un grupo protcctor de oxigenv, con 1-cloro-3-fenil-3-
hidroxipropano pura proporcionar un compucsto de [6rmula (ii):
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(i)

mQ

donde “Pg™ es un grupo protector de axigeno;
b) haccr resccionar un compucsto de fdrmula (ii) con una fucnte de ién voduro

para proporcionar un compuesto de {drmula (iii):
P!-O\EI‘:":
O

(i)

wd

donde “Pg" es un grupo protector de oxigeno:

c) hacer rcaccionur un compuesto dc formula (iii) con mctilamina para
R~(-)-N-metil-3-((2-mctil-4-hidroxifenilyoxi)-3-fenil-1 -

proporcionar
aminupropano; y
d) opcionalmente tratar ¢ R-{-)-N-mctil-3-((2-metil-4-hidroxifenil)oxi)-3-fenil-
l-aminapropano con un dcido farmacéuticamente uceptable.



La prescnle myvenvitn ambién proponclona un procodimicnlo de prepuracion de

um compuesto de Férmula I que compronde kos pasos slgulentes:

H) acnplar an compuesto dr fiemuln {i)

L

0-Pg
)

10

donde *“Pg" cs un grapo prowcir Jde  oxigens, <con  {§)-1-fenll-3-
metiluminapeopan-1-al para proporcionar un compuesto de fidemule (iv):

NHCH,

E.-ma .E

{iv)

donde “T'g” ea un prupo protector de oxipena;
b} hucer rescvionar v compuesta de {ormula {iv) con agente despmtector para

R-{-}-N-metil-3-((2-metil-$-hilroxilenil)oxi}-3-fenil-1-

FIOPOICICDAT
amlnapropand, ¥
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c) opcionalmenie tratar cl R<{(-)}-N-metil-3-((2-mctil-4-hidroxifenil)oxi)-3-fenil-1-

aminopropano con un dcido (armucéuticamente acepiable.

Los compuestos de {drmula (ii), (i) y (iv) son intcrmedios driles para In
preparacién de compucstos de Férmula | y representan otras reulizucioncs de la
presente invencion.

Por lo general, el compuesto de Férmula | e denomina Re(=)-N-metil-3-((2-mctil-
4-hidroxifenil)oxi)-3-fenil-1-aminopropano. Pucsto que este compuesto ©s una amina,
es de naluraleza bisica y, por anlo, reacciona con varios dcidos inorgdnicos y
orgdnicos para formar sales de adicidén de Acido farmaccuticamente acepiables. Es
preleriblc convertir 1a amina libre cn una sal de sdicion de 4cido farmacéutlicamente
accptable para facilitar la manipulacién y lu administracion. Los dciklos cominmente
empleados para formar sales san &cidos inorginicos como dcido clorhfdrico, éciklo
bromhidrico, 4cido yodhidrico, dcido sulfirico, dvido fosférico y atros similares, y
écidos orgénicos como dcido p-toluenasulfénico, dcido metanosul [dnicw, dcido oxdlico,
dcido p-hromoicnilsulfénico, acido carbénico, dcido ruccinico, dcido eitrico, dcido
henzoico, acido acético y otrus similares. Ejemplos dc csas sales fanmacéulicamente
aceplables son: sulfato, pirosulfare, hisullulo, sulfito, bisulfito, fosfato, fosfalo
monadcido, foslao dideido, metufosiato, pimfosfato, cloruro, hromuro, yoduro,
acetato, propionato, decancalo, cuprilato, acrilato, formiato, isobutirato. caprosto,
hepiunoato, proplolato, vxalato, malonato, succinato, suberato, scbacalo, fumaratq,
malcato, butin-1,4-diotto, hexin-1,6-dioaty, benzoato, clorobenzoato, metilbenzoatv,
dinitrobenzoato, hidroxibenznalo, mctoxibenzoato, Ralato. sulfonato, xilensulfonato,
fenilacetato, fenilpropionatn, fenilbulirato, citrato, lactato, a-hidroxibutirate, glicolato,
tartrato, metanasulionato, propanosulfonato, naftalen-1-sulfonato, naftalen-2-sulforuilo,
mandelailo y otras similares. Las salcs farmacéuticamentc aceptables preleridas son las
formadas por ¢l deido clorhidrico y €] dcido oxélico.
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E) compuesio de Férmula | es quiral, y sc pucde preparar por cromatografls guiral
de las formas rucémica o enriquecids on uno de log cnamtiomeros de un compuesto de
Férmulu I, o prepararse la cristalizacién fraceionada de sales a panir de una amina libre
rucémica o enriquecida cn uno de los enantiémeros y un icido quiral. Como alicrnativa,
pucde hacerse rcaccionar la amina librc con un auxiliar quiral y separarse los
enantidmcros por cromatografia sepuida Je la remocion del auxiliar quiral pura
regencrar la amina libre, Ademds, la separacion de los enantiomeros se puede llevar a
cabo en cualquicr punto convenientc dc la sintesis de los compuestos de la invencion.
Preferiblementc, los compuestos dc la invencitn s¢ preparan partiendo dc una sustancia
inicial quiral.

La presenie invencion proporcivna un procedimiento dc inhibicién de la captacion
dc serotoniny y norcpinefrina. Estos mecanismos son aplicables a mamiferos y el
mamifero preferido ex un ser humano.

La clase estructural dc compueswos 3-ariloxi-3-sustituidos-1-aminopropanos ha
sido histdricamenic un ohjetive de sintesis intercsantc, y en la bibliografia se tun
descrito vurins sintesis dtiles, Por ejemplo, las sintesia de lu atomoxetina (R{(-)-N-
metil-3-{(2-metilfenil)oxi)-3-fenil-1-aminopropano, conociklo anteriormentc  coma
wmoxcting) y la fluoxctina estdn descritas en Tetruhedron Eetierg, 30(39), 5207 (1989);
Tctrahedron_ Leticrs, 35{9), 1339 (1994); Teimhcedron, 53(20). 6739 (1997); WO
99/18947, WO (/58262 y WO 00/61540. El R=(-)}N-metil-3-{(2-metil-4-
hidroxifeniljoxi)-3-fenil-1-aminopropuno puede prepararse convenieniemente como s
ilustra en el siguicnte esquemn donde *Pg™ es un grupo protector de oxigeno y X es
cloro o0 NHMc.

Exqucma |
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Loz {enoles requeridoa de fdrmule (i} ¢ pucden preparar a parliv Je una

melilkidrogninona  dlspomible vomercisimente,  introduciendn melfianic  los

L

pracedimientas convencionales de sintesiz an grupy prolecior de oxigene adecuado.

Las grupus prolceiores de nxigeno adecuados pura los Eenaoles son hlen conocidos por

fos cxpertos de este campo WSenivs, ¥ han sido descritos par Greene y Wuls [Protogdjve

Grouns n Orpanic Symibwsis, lercom edlelédn, John Wiley and Sons, Nueva York

@ {199%3]. E.vx grnupos protectores preferidas pury €] procedindemto de praparacion de ta

Hi  prescnle invencidn son ésteres de aleanoilo v sliléteres. Grupos proecloncs de oxigeno

parficularmente preferkios son el acetilo, el Ex-tvioxicmbonile ¥ el fec-
butlldimetilsilile. El uso deterc-lurtoxicarhomile vs espocialmenie prefesido,

Los compucsios de fimmula {v) svn bica conocidns en la 1étnive ¥ sc pueden

preparar por loz procedimientos convencionales de sinlesiy. Sintcea del 1-fenil-1-

15  hidroxi-3clompropano (v, X = CI) han side descrilas por Corey v Reichand

[Letrahedron Lejters. 30¢39), 5207-5210 {198%], Sccboik et al. [Mwmnal vl Orygmic
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Chemisry, 53, 2916-2020 (1988)), ¥ Schneider y Goergens [Tetrahedron Asymmenry,
3(4), 525-528 (1992)]. Sintcsis del 1-fenil-1-hidroxi-3-{melilamino)propano (v, X =
NHMe) han sido descritas por Koenig y Mitchell (letrabedron Legiers. 35(9), 1339-
1342 (1994)], Gao y Sharpless [Joumal of OQreanic Chemistey. 53, 4081-4084 (198R)] v
en EP 0909 754 Al.

Un fenol adecuada (i) se acopla a un | -fenil- | -hidroxi-3-cloropropano (v, X = CI)
o a l-fenil-1-hidroxi-3-(metilamino)jpropano (v, X = NlIMc) en presenciu de un
azodicarhoxilate de dialyuilo y trifenillosfine cn condiciones de ucoplamicnto
Mitsunobu estdndar para proparcionar ¢l ariléler (i) o ariléter (iv), respoctivamente.,
Tipicamente s¢ combinan una solucidn de un cquivalente de fenol (i) ¥ un eyuivalente
de alcohol (v) cn un disolvenic adecuado con aproximadamenic 1,0 a gproximadamenic
1.1 cquivalentes de trifenilfosfina, Entre los disolventes udccuados se incluye cualquier
disolvente que disuelva una cantidad suliciente de los reactivos como para permitir que
se produzcea la reaccion sin interferir significativamentc con la reaccién descada. Fnire
los disolventcs adecuados sc incluyen el dioxane, cl dietiléter y el tetrnhidrofurano. Un
disolvenic preferido es ¢l 1eumhidrofurano. Esta solucidn se enlria hasta unu
temperatura compremndida enirc aproximadumente -5 °C u aproximadamcnte § °C,
preleriblemente entre aproximadamente 0 °C a aproximadamenie 5 °C. La mezcla de
reaccién sc manlicne en atmésiera inertc de nitrdgeno o argéin. Se afiaden a la meacla
de reaccion aproximadamente 1,0 a aproximadamente 1.5 equivalenics, preferiblemente
aproximadamente 1,1 equivalentes de azodicarboxilato de dialyuilo, preferiblemente
azodicarboxilato dc diisopropilo. Tuego se agita la megcla resultante duranmic
aproximadamenic 1 hora hasta aproximadamenic 24 horas, y posteriormenic se alsla y
se purifica ¢] ariléer deseado con 1éenicas convencionales.

Una golucidn de ariléter (ii) cn un Jisolventc adecuado, preferiblemente woctona,

sc trata con aproximadumente un equivalente molar hasta un gran exceso de una fuenic
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de ion yoduro. Cualquier [uwenie de ifin wodvro que sea compuatible con el disohwenie
clegido y von el ariléer (Ii} 28 accplable. Enine 198 fuentes preferidos de joa yolun se
encoentran ¢l yodurv de zodia y de potasio. Bl yedure de stoddin es una fusntc prelerida
de o vodune. El aniléter resullwnie {iif} se aizla y s¢ purificn mediunte la3 técnicas
COTTILTILES,

Uma soluvion de ariléiter (H7) n wn disulvenée adecunado, tipicamente
ratiahidrofurans, se hacr resccikonar con aproximadamende un couivelente & 10 gran
vxvesy dp metilamina. La metilaming pusile ahadirse como un gaz, condensarse dentr
de la mezels de teaccion comn un Ligalds o afindicse come wa solucion acnosa a la
mezcha J: reaccidn. Una vez que se ha complztado la adicién, st agitm Ins neactivos
comjunamente deranee aproximadamente ung e hasta aproximedamente 24 horas,
Lucgo se gish [a amina deseada ¥ se purifics mydiaok: 185 técnicas cotweniconales. El
profesiomal esproisdizsdey adverlird que can axte pago se rooupcran vl compussto de
ferrmla (iv) 0 el Re{=}N-metil-3-{(2-merih-4-hidpaxifen [joxi)-3-fendl- | -ammoprop:me,
dependiendn de la naturalezs particolar del grupo protkecior {Pg) de axipens empleado.
Pot gjamplo, cuandy ¢l Py &5 acetiln, el gnmpo prmtector se climins dursnte ol puso de la
aminaeidn.

Cuanclo un grupo peotector (Pg) parlicular de un compaeslo de firmnla {v) debe
climinurse <o vm paso aparte, & profasional cepecializado edveriind ¢ e las condiciones
especifieas para repenerer of grupe lenal dependst de 1a naturaleza del gropo protector,
Las procadimlentos convenciondles para eliminar s grupos prtectones de mrigeno se
describen vz In publicacidn de Gireene ¥ Wats, a ks quc sc hace referencin mis aeribu.
Cuando o Pg os tore-butildimetiledlilo, por sjemplo, el grupo protector se slimina
wlecudnmende ratando e sililéter do partida (3v) con uma fuemte de idn Ouorur en un
disolvente adeenado, Allemativemente, coando o Pp ea tere-butpricasbonile, <1 prupe
protector sc climing wlveusdumenie mediante ab traamienny ¢on dcido, tiplcamente con
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ucido clorhidrico. Lucgo sc puede sislar y purificar ¢l R-(-)-N-metil-3{(2-mctil-4-
hidmxifenil)oxi)-3-fenil-1-aminopropano con las téenicas convencionales.

Las siguientes proparaciones y cjemplos ilustran mas especificamente las
realizaciones dc 1a presente invencién y la preparacion del R(-}-N-mctil-3-{(2-melil-4-
hidroxifenil)oxi)-3-fenil- 1-aminopropano.

Prepuracién I
4-yectoxi-2-metillenol

Se¢ afadié anhidrido acético (4,73 g 4,37 ml; 46,3 mmol) gota a gota a una
mezcla de 4-hidroxi-2-mctilfcnol (5 g: 46,3 mmol) y curbonato de cesio (15,1 g2 46,3
mmol) en acctonitrilo (50 ml). Después de ayitar durame wda 1a nache, se fltrd la
mezcla ¥y sc concenird ¢l filtrado bajo presidn reducida. El residuo sc sometit a
cromatograliu en gel de silice, cluyendo con pentano: acetatn Je ctilo en una relacion
de §:1. Las fracciones quc contenfan ¢l producto se combinaron y s2 concentraron bajo
presion reducida para proparcionar 0,24 g (3%) del compuesto descado.
' H-RMN(CDCh) & 1,54 (1H. sa); 2,18 (3H, s); 2,22 (3H, s); 6,59 (11, m): 6,65 (111,
m); 6,82 (1H, m).

Prcparacidn L
(S)-3-clory-1-fenil-1-propanol
A una solucién dc (S)-1-fenil-1,3-propanadiol (125 g; 0,822 moles) en metil-igre-
butiléter (S00 ml) se afadié trictilamina (135 ml). La mezcly de reaceion se cnfrid hasta
(FC y sc le afadid gota a gota en 3 horas una solucién de cloruro de 4-bromo-
bencensulfonilo (230 g; 0,92 moles) en metikierc-butiléter (300 ml) v tetrahidrofurano
(300 ml). Después de la adicion se agild la mezcla de reaccion durantc tres horas 1 0 °C
¥ lucgo se calentd hasta la temperatura ambienic. Después Je agitar a temperatura
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ambicnic durknie 1R horas, se afiadid clorure de bencilirictilamonio (210 g; 0,92 moles)
¥y sc calentd la mezcla resultante w 58 °C durane tres horas, Se enfrié Is mezclu de
reaccion hastia la temperatura ambiente v luego se diluyé con agua. Después de scparor
la fase orgdnica, se extrajo la fasc ncuosa dos veces con crer divtilico. Los extractos
orgnicos combinados se lavaron con dcido clorhidrico 1,0 N, solucidn ucuosa saturada
dc bicarbonato de sodio, agus, clvuro de sodio acuosy samrado, se securon sobre
sulfulo de magncsio y sc concentraron hajo presidn reducida para proporcionar un
sélido de color marfi! (160 g). Este sélido se somctié a cromatografia cn gel de silice,
eluycndo con acetato Je ctilofhexano (1:9) para proporcionar 110 gramos (80 %) del
compucsto del titulo.

! H-RMN (CDCl) (400 MHz2) &; 2,20 (m, 1H); 2,45 (m, 1H); 3,60 (m, 1H); 3,75 (m,
1H); 4,95 (m. 1H); 7,45 (m, SH)

FEM(BAR): m/z = 172,0 (10%); 170 (23%); 154 (10%); 132 (25%); 117 (5%); 107
(100%); 79 (54%6); 77 (45%); 51 (19%%).

Preparacién 111
4-(({cre-butaxicarbonil)oxi)-2-metilfenod

Sc afiadid di-{cre-butoxicarbonato (52.4 g; 0,24 mol) en icirahidrofurano (100 ml)
pota & gota a una solucibn de mctilhidroquinona (99,2 g 0,80 moley) ¥
dimctilaminopiridina (4,8 g: 4,0 mmol) en dietiléter (1,1 litros) a temperatura ambiente.
Tras agitar Jurante 4} minutos, se inactivé la mezcla de reaccidn con gciklo clorhldrivo
1 N (200 ml). Se scpard Ia fase orgénica, se lavd con solucidn acunsa saturxda de
clonuro de sodio (200 ml), se scco sobre sullulo de sodio y se concenird hasta farmar un
aceite bruto que solidificé al reposar. La purificacién del aceite brutv por cromatografia
Biotage Flash 75 eluycio con hexano/aceato e ctilo (94/6) produjo un sdlido de
color marfil que sc recristalizd desde dicloromctano/hexano (15/85) pwra dar 2%,5

e llfif}'
)YS-



10

15

25

13

(53%) del compuesto del litlo.

' H-RMN (CDCl3) 8: (300 MHz) 1,55 (s, 9H): 2,22 (s, 3H); 4,76 (s, 1H); 6,68 (4,) =
8.78 Hz, 1H); 6,85 (dd, J 8,78 Hz ¥ 2,92 Ha. 111); 6,92 (d. I = 2,92 Hz, IH).
EM(BAR): m/z =225 3; 211,3; 169,3; 155.2; 124,2.

EJEMPLO !
Oxalalo de R-{-)-N-metil-3-((2-metil-4-hidroxifenil)oxi)-3-fenil-1-aminvpropano

R-1-¢ =fenil-1-{2-metil-4 i j no

Una solucién dc (S)-(-)-3-cloro-1-fenil-1-propanol (0,204 g 1,20 mmal), 4-
acetoxi-2-metilfenol (0,200 g; 1,20 mmol) y trifenilfosfina (0.346 g; 1,32 mmol) en 10
ml de tetrahidrofurany se enfrié a 0-5 °C, hajo arpon. Esta mezcla sc truld gota a gota
con azodicarboxilato de diisopropilo (0.26 ml; 1,32 mmol) cn tetrahidrofurano (2 ml).
|.a mezela resultante se agité durante | hora a 0-5 °C y luego se dejé calentur hasta la
temperatura ambicnte, Despuds de agitar a temperatura ambicnic durante toda Ia noche,
s¢ concentnd la mezela de reaceidn hajo presién reducida, y luego sc triturd ¢l residuo
con acetato de ctilo ul 10% en pentano y se agitd hasta que cl sdlicdo en suspensidn
cstuvo cristalino. Sc filird la suspension y sc lavd ¢l sélido cristalino recuperado con
acetato ctilico al 10% en pentano. Los flirados combinados sc concentraron bajo
presion reducida, y sc somelio ¢l residuo a cromatografia en gel de silice cluvendv cun
tolueno. Las fracriones que contenian ¢l producto se combinaron ¥ 3¢ concentraron
bajo presitn reducida pura proporcionar 0,205 g (54%) del compuesto descado vomo
un accitc amarillo pdlido.

EM(DC): m/c = 318 (M").

DP\ \i}f}
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Una mezcla de (R)3-cloro-1-fenil- 1<(2-mctil-4-acetoxifenoxi)propana (0,200 g:
0,63 mmol) y 15 ml dc ecttona saturada con yoduro de potasio sc agitd a reflujo hajo
argon durante 1oda la noche. La mezcla de reaccidn se vertio en 50 ml de dietiléicr ¥ se
filird la suspensitn resultante. El filirado sc lavé con bisulfito de swdio acuosossturado
scguido de agua. La fasc orgdnica remanentc sc sech sobre sulfato dc magnesio y se
concentrd bajo presidn reducida para proporcionar 0,18 g-(70%) del compuesto
deseado como un accite incoloro,
EM(DC): m/e =410 (M+)

Una mezcla de (R)-3-yudo-1-fenil-1-(2-metil-4-acctoxifenoxi)propano (0,180 g;
0.44 mmol) y metilamina acuosa al 40% (S ml, 71 mmol) en 15 mi de tetrahidrolurano
sc agité a temperatura ambiente duranic 10da la noche, 1.a mezcla de reaccidin se
cancentrd bajo presidn reducida, ¥ el residuo se dividis entre agua y acetato de ctilu. La
fase de acctato de etilo se lavé con agua, y se sccé sobre sulfato dc mugnesio y sc
concentrd bajo presion reducida. El residuo se disolvié en acctato de etilo, se tratd cun
dcido oxilico (0,04 g 0,44 mmol). Bl sblido blanco resultantc sc revuperd por
filtracidn, se lavo con acetato de etilo y sc sccd hajo presién reducida para proporcionur
0.107 g (67%) dcl compuesto del titulo.
EM(DC): m/e — 271 (M+)
AE: calculado paru CislHsNQg. Teéirico C: 63.15; 11: 6,41; N: 3,88, Encontrada: C:
63,32: H: 6,59 N: 3,99.

EJEMPLO 2
Clorhidnato de R-(-)-N-metil-3-{(2-metil-4-hidroxifenil)oxi)-3-fonil-1-
HMINOPrOPANo
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(R)-3-cloro-1-fenil-1-(2-metil-4-0-terc-butaxicurboxifenoxi)propano

En un matraz de 2 lios, fondo redondo, tres hacas, secado en estufa se
introdujeron  (S)-3-cloro-1-fenilpropanol (52 g 304 mmol), 4-((tere-butoxi-
carbonil)ox-2-metilfencl (73,86 g: 3,29 mmot), trifcnilfosfina (87,36 g; 333 mmol) ¥
tetrahidrofurano anhidro (600 ml). La mezcla de reaccién se enfrié a 0 °C, y sc adadié
cn 6 horas una solucidén de azndicarboxilato de di-isopropilo (76 ml, 365 mmol) en
tetrahidrofurano seco (100 ml). La mezcla de reaceidn sc agité durantc dos horas més a
0 °C v luego se dcjo calentar gradualmenis hasta la temperatura ambientc. La reaccicn
se siguié agitando a temperatura ambientc durante 24 horus v se concentrd lamezcla de
reaccién bajo presién reducida. Sc ruid el residuo con 2 litros de pentano: acetato de
etilo en relacion 9:1. La suspension resultante se guandé a -20 °C durunte 24 horas y se
climinaron los materiales insolubles por filiracién. Se lavé cl precipitado con pentano:
acctato Je etilo en relacion 9:1 (200 mi). Lo filtrados cumbinados se concentraron bajo
presién reducida. El residuo bruto (150 gramos) se purificd ¢cn una columna Biotage
50 ultrarripida previamentc compactada eluyendo con acetato de etilo al 3% cn
hexano para proporcionar (R)-3-cloro- 1-fenil-142-mctil-4<(terc-hutoxicarbonil)oxi)-
fenoxijpropuno (100 g) con um rendimiento del 85%.
' H-RMN (CDCly) 8: (400 MHz) 1,50 (s, 9H); 220 (m, 1H); 2.27 (5. 3H); 2,46 (m,
1H); 3.60 (m, 1H); 3,76 (m. 1H): 5,31 (m, IH); 6,56 (d, J = 8,8 Hz, 1H), 6,72 (m, 1H);
7,24 (m. 1H); 7,32 {s, 4H)
' C-RMN (CDCh) &: (75 MH2) 15,27; 16,59; 27,69; 41,25; 41,48; 83.20; 113,15;
H3,71; 1i8.42; 118,84; 12221; 123,42; 125,39; 12581; 127,93; 128.17; 128,80;
140,77; 144,29; 152,46; 153,44
EM(BAR): m/z = 376,145
AE: culculado para C2HxuClO,. Tebrico C: 66.93; H: 6,69; Cl; 9,41. Encontrado: C:
66.94; H: 6,74; Cl: 9.67.

of
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Fn un matraz seco de 1 litro y fondo redondo se intradujeron (R)-3-cloro-1-fenil-
14{2-metil-4-((igre-butoxicarbonil)oxi)fenoxi)propano (18,00 g; 47,80 mmol); ynduro
de sodio (90,0 g: 600 mmol) y 2-butanona (550 ml). El matraz de reaccion se prolegid
de Ia luz, La mezcla de reaccidn sc agité a la temperatury de reflujo hajo nilndgeno
durante 16 horas. St enfrid la mezcla hasia la temperatura ambiente y se vertio cn éler
(1 litro). Las sales inorghnicas insolubles (precipitado blanco} se retirmon por
filtracion. E1 filtrudo se concentrd bajo presién reducida v ¢l residuo bruto se disolvié
en dictiléter (1 litro). La fase ¢1érea sc lavé con uny solucién saturada de bisulfito de
sodio fria (2 x 200 ml), agua y cloruro de sodio acuoso suturado. La [ase orgdnicu se
secd sobre sulfato de magnesio anhidro y sc concentrd bujo presidén reducida. El
residuo se somcti6 2 cromatoygrufia ultramripida ehsycndo con acetato de etilo al 20% en
hcxano para proporcionar 20,5 yramos {919%) del compucsto deseado.

"H-RMN (CDCls 400 MHz) 5 1,56 (%, 9H); 2,30 (s, 3H); 2,40 (11, m); 2,50 (1H, m),
3,25 (m, 1H); 3,35 (m, TH); 5,21 (m, 1H); 6,55 (d. J = & 8; 1H); 6,75 (m, 1H); 6,95 (d, ]
=2,4 Hz, 1H); 7,25 (m, 11); 7,37 (m, 4M).

EM(BAR): m/2 = 468,0 (100%), 342 (10%).

AR: calculado para CayHzsIO4. C: 53,86; H: 5,38, Encantrado: C: 53.36; H: 4,79.

El {R)-3-yodo-1-fcnil- 1-(2-metil-d-{{texc-butoxi-carbonil Joxifenoxiypropanc
(20.0 g: 42,66 mmol) se disolvié ¢n tetrahidrofurune anhidro (100 mi). Se trat6 lu
solucion con metilaming (300 ml, solucion 2 M cn cirahidrofurano) cn atmdsfera
nitrogenada y se agitd la reaceion a temperatura ambiente durunte 15 horas, momento
cn ¢l cual se concented la mozcla de reaccidn busts secarla. Su nud el residuo con

O
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acetato de ctilo y agua fria. Se scpararon las dos fascs. La fase acuosd se cxtrajo von
acetaio de ciilo. Las fases orgdnicus combinadas se lavaron minuciosamente con una
solucién sarurada de bisulfito de sodio fria y agua [iia, sc secd sobre sulfato de
magnesio y se concentrd bajo presién reducida. Se disolvié el residuo en acetato de
ctilo. Sc realizé uns extraccién con deido clorhidrico 0,1 N enfriado con hiclo. La
liofilizacién de la solucién acuosa produjo un sélido amarillo que sc disolvid ca
metanal ¥ sc push a través de una column cona de carbon aclivado, Norit, en polvo de
malla 100 (2% curbdn vegetal). Se climiné cf disolvente y se precipitd la sal clorhidrato
despucs de triturar con una cantidad de agua minime. La sal clorhidruto se recristalizd
en agua para proporcionar el producto descado (7,22 g: 55%).

"H-RMN (DMSO 300 MHz) § 2,12 (m, 1H): 2,15 (s, 3H), 2,20 (m, 1H); 2,49 (s, 3H),
2,99 (m, 2H), 5,31 {m, 1H), 633 {dd, J = 8,7 liz ¥ 2,56 Hz, 1H); 6.51 (m, 1H); 7.29 (m,
TH); 7,34 {m, SH); 8,77 (s, 1H); 8.85 (sa, 1H).

EM (BAR): m/z=272.4.

AR: calculado para Cy;HyyNO-HCL. C: 66,33; H: 7,20; N: 4.55; Cl: 11,52, Encontrado:

C:66.23; H: T22: N: 5,37; Cl: 11,23,

Todos las compucsios ufectados cstin disponibles para la administracion oral v
normalmentc se administron por via oral, dc modo que se preficre esta via de
administracién. Sin embargo, la administracién oral no cs la Gnica via ni la (mnica via
prefcridu. Por ejemplo, la administracion transdérmica puedc scr muy deseable pam los
pacientes olvidadizos o reticenles a tomar medicamentos orales. Los compuestos de
formula | también se pueden administrar por las vias percutdncas, intravenosa,
intramuscular, intranasul ¢ intrarrectal, ¢n circunstancias purticulares. La viu de
administracién puede variurse de cualquicr formu, limitada por las propiedades fsicns

de Tos fimacos, la conveniencia dcl puciente y del cuidador y otras circunstancias
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pertinentes [Remington’s Pharmaccutical Sciences, 18* edicion. Muck Publishing Co.
(1990).

Las composicioncs farmacéuticas sc preparan de una forma bien conuvcida en o
téenica farmacéutica. El vehiculo o cxeipientc puede ser un material sélido, semistlido
o liquido que pucde servir como wehiculo o medio paru el ingrediente activo. Los
vchiculns o cxcipienics wdecuados son bicn conocidos en la téenica. La composicién
farmacéutica puede ndaptarse para cl uso oral, por inhalacion, parcnteral o topica, y sc
puedc administrar ul pacicnle en forma de comprimidos, c¢dpsulas, aerosolcs.
inhaladores, supositorios, soluciones, suspensiones o formas similares,

Los compuestos de la prescate invencién s¢ pueden administrar por via oral, por
cjemplo, con un diluyenic inerte o cn cipsulas, o cn comprimidos. Para los fines de la
administracién oral 1erapéuticy, lns compuestos se pucden incorporar a Jos excipicntes
y usarse en farma de comprimidos, pustilles para disvlver en la boca, cdpsulas, vlixires,
suspensiones, jarabes, sellos, gomas de mascar y otras formas similares. Estes
preparacioncs deben contener un 4% como minimo del compuesio dc la presente
invencidn, cl ingrediente activo, pero esta proporcidn puedc variar segin la forma
farmacéuticn particular, ¥ puede ser convenientementc que contengan catre 4% hasta
aproximadamente el 70% dcl peso de la unidad. La ¢antidad del compuesto presentc en
las composicivnes serd suficicote como para permilir una dasificacion wdecunada. Las
composiciones y las preparaciones preferidas segin la prosente invencién pucden ser
determinados por una persona experta ¢n la Wcnica.

Los comprimidos, pildoras, cépsulas, pastiltas pura disolver cn la boca v otras
presemtacioncs similares tambifn pueden contener uno ¢ mds de los siguientes
adyuvunles: aglutinanics coma [a celulosa microcristaling, la gomu tragacanto o lu
gelatina; cxcipientes como cl almiddn o la Jactosa, disgregantes como ¢l écido alginico,
Primogel. cl almidén de maiz y otrus similares; lubricuntes como ¢l eytearato de

Rt
Pl
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magnesiv ¢ Sterotex; deslizantes como ¢l didxido de silicio coloidal; ¥ pueden afadirse
agentes cdulcorantes como la sacarosa o la sacuring, o un agente gromatizante como ln
menty, el salicilalo de metilo o cf uroma de naranja. Cuando la presentacion de una
unidad de dosificacion s la cépsula, puede contener, advmés de las sustancias del tipo
antes mencionado, un vehiculo liquido como ¢l polietilenglicol o un écido graso.

Orras prescotaciones de una unidad de dosificacion pueden contener diversas
sustanciss distintas que modifiquen la forma fisica de 1a unidad de dosificucidn, por
gemplo, los recubrimicnlos. Asi las plldorus o los comprimidos pueden estar
recubiertos por azicar, goma leca u otros recubrimientos. Un jarabe puede contener,
adcmés de los compucstios mencionados, sacarosa como agente edulcoranie v ciertos
conscrvartes, coloranics y aromas. Las sustancias usadas parn proparer estas
composicioncs diversas deben ser farmacéuticamente puras y no ihxicas cn las
canfidades usadas.

Una lormutacién til para la administracidn del clorhidrato de R<(-)}-N-mctil-3-
{(2-metilfenil)oxi)-3-fenil-1-aminopropano (atomoxetina), un precursor metabélico del
R-{-)-N-metil-3-{(2-metil-4-hidroxifenil}oxi)-3-fenil- 1 -aminopropano, comprende una
mezcla scva de clothidrato de  R-{-)}-N-metil-3-{(2-metilfeniloxi)-3-fenil-1-
aminopropano con un diluycaie ¥ lubricante. Paru ¢l uso en cdpsulas de gelatina dura,
un almidén como ¢l slmiddn dc mafz pregelatinizado ¢s un diluyentc adecusdo, y un
accitc de silicona comov la dimeticona ¢s un lubricanle adecusdo. Sc preparan
formulacioncs adecuadas con aproximadamcente 0.4 a 26% de clorhidrato R-(-)-N-
metil-3-((2-mctilfenil Joxi)-3-fenil-1-uminopropano, aproximadamenic 73 a 99% de
almidon, y aproximmxiamente 0,2 a 1,0% de aceite dc silicona. Las tablas siguientes

ilustran formulaciones particularmente preferidus:
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Mogredientc () ! 2,5 mg | S mg

Dmg T 25 mg [ 40 mg

Clorhidrato™  de
R-{-}-N-metil-3-
(-
metilfenil)oxi)-
3-fenil-1-
aminopropanc

1.24

Dimeticona

0.3

894

993 | 12,42

22.11

" Almidan
pregelatinizado

98,26

90.56

89,57

87.08

[Togredfente

(mp/cdpsula)

TZ2Smg [Sm;

18 mg T 20 mg

Clorhidrawo de R~
(-}-N-metil-3-
((2-
metilfenil)oxi)-3-
fenil-1-
aminopropano
Timeticona

2,86

5,71

1143

20,57

(WK

LI

I3

22.85

T3 LIS

45,71

68,56

1,1

LIS

"AImiddn
pregelatinizado

02899

223,14

21742

20828

206,00

183,14

239,89

Peso de llenado
de capsulas

(mg)

230

230

230

230

230

310

“Iamafio de las
capsulas

Con ¢l fin de la udministracién tcrupéutica parcoicral, los compucstos de la

5 presente invencién pueden incorporarse a uns solucién o suspension. Estus

preparaciones tipicumente conticoen como mfnimo (.1% de un compuestwo dc Iu
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inveneién, pero este purcentsje pucde variar cutre 0,1 y aproximadameniel 90% del
peso del mismo. La cantidad de un compuesto de Formula 1 presente en csius
composiciones scré suficiente como pera proporcivnar uns dosis adccunda. Las
soluciones o suspensiones lambién pucden incluiv uno o mds de los siguientes
adyuvantes: diluyentcs esériles como agua para inyeccitn, solucion salins, accites
fijos, policiilenglicoles, gliverina, propiknglicol u vtroa disolventes sintéticos; agenles
anlibacterianos comeo el alcohal beneflico o ¢! mctilparaben; antioxidantes como el
&cide ascérbico o el bisulfito de sodio; wsgentes quelamcs como ¢l dcido
etilendiaminotctracético; sustancius tampon como los acetatvs, citratvs o fosfatos y
agentcs para cl sjuste dec la tonicidad como el clonmo de sodiv o la dextrosa. La
preparacion parentersl se pucde incluir cn ampollas, jeringuillas descchables, o viales
de vidrio ¢ plisticy pamm mulliples dosis. l.as composicioncs y las preparacioncs
preferidas pucden ser determinados por los expertos en la téenica.

Los compuestos de la presente invencién también sc pueden administrar por via
lopica, ¥ cuando s¢ sdministrn por csia via cl wehiculo puede comprender
sdecuadamente una basc de solucién, ungiicnto o gel. Por ejemplo, la base pucde
comprender unv o mas de los siguientes componentes: vaselina. lanoling,
polictilenglicoles, cera de abejas. aceite mineral, diluyenies como agus y alcohol, v
emulsionaniés y ostabilizantes. Las formulaciones topicas pueden coniener una
concentracién del compucsio de Férmula |, o de su sal farmacéutics, que varfa enire
aproximadameate 0,1 y aproximadamentc 107 pév (pcso por unidad de volumen).

El pmofesional experto advertiri que el  R{-)-N-metil-3-((2-metil-4-
hidroxifenil)oxi)-3-fenil-I-uminopropmmo  puedc obicnerse por la conversion, por
cicmplo por catilisis enzimitics o dcida, de precursores metahédlicos del R{-)-N-mciil-
3-((2-mctil-4-hidroxifenil)oxi)-3-fcnil-1-aminopropano. Un precursor metsbdlico del
R~(-}-N-mc1il-34(2-metil-4-hidroxifcnil Joxi)-3-fenil- 1 -aminopropuno es un compuesto
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quc s¢ trunsfonma & R~(-}'N-metil-3<{(2-metil-4-hidroxifeniloxi)-3-fenil-1-
aminopropanc in vivo tras la sdminisiracién del precursor metabdlico a un mamifcro.
Por tamo, wdemds de los provedimicntos descritus en los pérrafos unteriors, la
administracion de R-(-)-N-metil-3-{(2-metil-4-hidroxifenil Joxi)-3-fenil-1-
aminopropanc también pucde llcvurse a caho mediantc la administracidn de un
precursor mciubdlico del  R-{-}N-metil-3(2-metil-4-hidroxifeniloxi)-3-fenil-1-
aminopropano. Un precursor metabdlico de este tipo se administrariu en cantidades de
dosificacion quc produciriap una inhibicién chicaz de la captacién de la scrotonina y la
porepinefrina sin causar efectos secundarios negalivos o adversos.

Los precursores metabélicos del R-(-)-N-mctil-3-{(2-metil-4-hidroxifenil)oxi)-3-
fenil-1-aminopropano incluyen ésteres de dcidos carboxilicos, ésteres sulfonato, ésteres
de aminodcidos y éteres del grupo hidroxi de Fémmuls 1. Adcmiis, se ha descubierto que
el R-{-)-N-metil-34{(2-metil-4-hidroxifcnil)oxi)-3-fenil-1-aminopropano s puede
obiener in vivo por la conversién enzimitica del R-(-)-N-metil-3-((2-metilfenifoxi)-3-
fenil-1-aminopropano, atornoxetina. Por tanto, un procedimiento preferido de
adminisirecién sistémica de  R{-)}-N-mctil-3<((2-metil-4-hidroxifcnil)oxi)-3-fenil-1-
aminopropano es la administracién oral a los mamiferos del clorhidrato R-{(-)}-N-metil-
3<((2-metilfcnil)axi)-3-fcnil-1-aminopropano. atomoxciine, Es decir, la administracién
sistémica de  R«(-)-N-meiil-3-{{2-mctil-4-hidroxifcnil)oxi)-3-fenil- 1 -aminopropano
pucde llevarse a cabo preferiblemenie mediantc 1a administracién oral a los mamiferos
del clorhidrate de  R-(-)}-N-metil-3-{(2-mectilfenil Joxi)-3-fcnil- 1 -aminopropuno,
alomoxetina, como procumsor  mctabdlien  del  R-{-)-N-mctil-3-{(2-metil-4-
hidroxifenil)oxi)-3-lenil-1-aminopropano.

Aniilisis de mopoyminas por microdidlisis
A ratas Spraguc-Dawley (Hurlan o Charies River) de 270-300 gramos de peso sc
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lcs implania quirbrgicamentc sondas de micradidlisis bajo ancstesia hidrato de
cloralipentobarbital (170 y 36 mg/kg por via intraperitoncul en propilenglicol al 30%,
etanol al 14%) segin lo descrita por Perry v Fuller [Porry and Fuller, “Effect of
fluoxctine on serotonin and dopaminc conceptration in rat hypothalamus after
aiministration of fluoxctine plus L-5-hidroxytryplophan™, Life Sci., 50, 1683-90
(1992)]. S¢ usa up instrumenio estereotéctico David Kopf para implantar 1a sonda
unilateralmente en el hipotdlamo ¢n las coordenadas; rostral -1,5 mm; lateral -1.3 mm;
y venral 9.0 mm (Paxinos y Watson, 1986). Despucs de un periodo de recuperacién
de 48 horas, sc colocan lay rarzas cn una gran cubeta dc pléstico con un sistcma de
mantaje Hquido rotutorio (sistema CMA/120 para animales que s¢ mueven librementc,
Riocanalyticul Systems West Lafayctte, Indianu, BEE.UU.). 1 liquido cefalormaquideo
{LCR) antificial filtrado (150 mM dc NaCl; 3,0 mM KCI; 1,7 mM CaCk y 0,9 mM
MgCla) =e perfunde a través de |a sonda a una velocklad de 1,0 ml/min. La linca de
salida Jel dinlizado sc ajusta 8 1ms vilvala dc HPL.C de dicz conexioncs con un bucle
de 20 pl. Al final de cada perivdo de toma de muestras de 3) minwos, ¢! dializado
recogido cn ¢l bucle sc inyvcta a una columna analitica (Spherisorb 3 p ODS2, 2X150
mm, Keystone Scicalific).

El procedimicnto usado para medir las monoaminus es similar al descrito por
Perry v Fuller (1992). En resumen, se analiza la $-) T y 1a NE de! dislizado recopido en
el bucke de 20 . La inycceidn de 20 i va sobre una columna con una fasc movil que
separa la NE y la 5-HT: 7S mM dc aceatn de polasio: 0,5 mM de deido
etilendiaminutctracético; 1,4 mM de dcido octansulfdnico de sudie y 8% de metanol,
PH 4.9. l.a fase mévil para la columna de aminas sc ¢nvia con una bomba de caudal
programuble con un flyjo inicial de 0.2 ml/minuto quc aumenia a 0,3 ml/minunto a los
5 minutos ¥ luego disminuyc otns vez a 0,2 ml/minuto a los 26 minutos con un liempo

totnl de ejecucién dv 30 mimutos. La programacion ded flujo sc uss para eluir 1a 5-HV
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en un periodo dc 25 minutos. E! detector clectroquimico (EG&G. Modclo 400) para la
columna dc aminas s¢ ajusta a un potencial de 400 mV y una sensibilidad de 1,2 nA/V.
Los valores basales se miden durantc 90 minutos como minimo antcs de la
administracién de! firmaco. Los firmacos se preparan cn agua filtrada desionizada
(volumen 0,25-0,3 ml) paru la administracidn a las dasis deseadas.

Bl R«{-»N-metil-3-{(2-mctil-4-hidroxifenil)oxi)-3-fenil-1-aminopropano ¢
ensay$ esencialmentc segin lo descrito anteriormentc ¥ se cocontrd que inhibia la

captacidn de 1n serotonina (K; = 43 nM) y la norcpinefrina (K; = 3,0 nM).

Metabolismo del R(-)-N-metil
)-N-mctil-3-{(2-metil-4-hidroxifenilloxi)-3-lenil-1-aminopropinu en scres humanos

Se rcalizd un cnsayo de ctiquela abicria en sietc varones sanos. Fl genolipo
CYP2D6 se idcntilich como metabolizador normal (EM: extensive metabolizer) o
metabolizador lento (PM: poor metabalizer) antes de iniciar ¢l estudio. La CYP2D6 cs
uni enzima con polimorfismo genético que da como resultado al menas 2 poblaciones
Je personas con capacidades metahdlicas activas o lenfas. L.a mayorfu de las personss
sc designan como “metabolizadores normales™ (EM) y poscen una actividad “normal™
de }a CYP2D)6. Las mutuciones o delcciones del gen CYP2D6 dan lugar 2 una minoria
de personus (5% al 10% de los caucdsicos; 1% de los asifticos) que sc conocen como
“metahalizadores lentos” (PM) de los sustratos de 1a CYP2DS,

Se administruron mudltiples dosis de 20 mg de R-(-)-N-metil-3-((2-meiil-
fenilyoxi)-3-fenil-1.aminopropano dos veces al dia durante 5 dfas, scguidas de una
dosis finica de 20 mg de tomoxeiina rdiomarcuda (dosis rcal 19,66 mg) ca lu mafana
del 6 dia El [3-YC}-R«-)}N-metil-3-((2-mctiMenit)oxi)3-fenil-1 -aminopropano
radiomarcado fue proporcionado en cdpsulas de 20 mg de clorhidrato de R-(-)-N-metil-

57

A
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3-((2-metilfeniloxi)-3-fenil-1-aminopropano que contenfan clorhidrato de |3-'“C-R+-

25

}N-metil-3-((2-mctil fenildoxi)-3-fenil-1-aminopropano en una cantidad suficicnie
cimo parg proporcivnar una dosis aproximada de 3,7 Mbq (100 1:Ci).

Los Dias 1 a 5, aproximadamente 12 horas dcspués dc la dosis matinal se
administro una segunda cipsula de 20 mg con 240 ml dc agua. Esta dosis vespertina se
adminisir} como minimo 30 minutos despuds de unu comide vespertina con residun
bajo. En la maifiana del Din 6, 30 minutos después dc un desayunn normalizado, se
administrd por via oral con 240 ml de aguy una capsula de 20 mg de clorhidrato dé R{-
}N-metil-3-{{2-mctilfenioxi)-3-fenil-1-aminopropano que contenfa 100 3:Ci dc
clothidruto de [3-C)}-R<(-)}-N-meti}-3-((2-metilfeniloxi)-3-fenil- | -aminopropano.

Se tomaron muestras dc sangre dec personas EM 12 horas antcs ¢ inmedintamente
anles de la odministracion del clorhidrato de  [3-YC]-R<(-)-N-metil-34(2-
metilfcnil)oxi)-3-fenil-l-aminopropano  (muestra dec  control de predasis), y
aproximuadamenic |, 2. 3, 4, 6, 8, 12, 18, 24, 36, 48 ¥y 72 horas después de Ia
administracion de la dosis. Sc fomaron muestras de sangre de personas PM (2 horas
antcs ¢ inmediatamentc antes de lu administrucion de clorhidrato de [3-“C)-R-(->-N-
metil-3-((2-metilfenil)oxi)-3-fenil-1-aminopropano (muestra de control de predosis), y
gproximadamente 1, 2, 3, 4, 6, 8, 12, 18, 24, 48, 72, 96, 120, 144, 168, 192 v 216 horas
después de Ja uwdministracidn dc la dosis. En cada uno de Jos momentos dc evaluacién
$e recogieron mucstras dec sangre (aproximadamente 12 ml) en tubos de vidrio que
contenfan heparina como anticoagulante. Las muestras de sangre complcia se
guarduron sobre hielo hasta que se centrifugaron. Paru la preparacion del plasma, se
centrifugd 1a sangre compleia a aproximadamente 3.000 rpm durante unos 15 mimntos a
una temperatura aproximada de 4 °C untes dc que transcurriera | hora desde la
extruccién de la mucsira. Se cxirajeron alicuotas de plasma pura la determinacién de

concenfraciones radioequivulentes. El resto dcl plasma se guandd a uproximadumente -
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70 °C: antes de analizar las concentraciones de N-metil-3-((2-mctilfenil)oxi)-3-fenil-1-
aminopropano, R-{-)-N-metil-3-((2-metil-4-hidroxifenil)oxi)-3-fenil-1-aminopropano ,
3-{(2-metilfonilYoxi)-3-fonil-1-aminopropano conjugudos y sin conjugar. o cstudiar ¢l
perfil de metabolitos.

Sc analizb el N-metil-3-((2-metilfenil)oxi)-3-fenil-1-aminopropano y cl R<(-)-N-
metil-3-{(2-metil-4-hidroxifenil)ox)-3-lenil- 1 -uminopropano en las muestras de plasma
humano heparinizado, usando un procedimiento validado [QPA CL/EM/EM
(cromatografiu }quida por ionizacién quimics a presion atmosférica/uspectrometria de
masas/especirometria de masas) en los intervalos de concentracion comprendidos entre
1,00 y 800,00 ng/ml pars el N-metil-3-((2-metilfcnil)oxi)-3-fenil-1-aminopropano y ¢l
R-(-}N-metil-3((2-meti}-4-hidroxifenil)oxi)-3-fenil-1-aminopropano, y 2,50 a
2.000,00 ng/ml pura 3<{(2-metilfcnil)oxy)-3-lenil-1-aminopropany. Se rewlizd otro
anilisis usando un procedimicnto IQPA CL/EM/EM wvalidado pars un intervalo
inferior, cnire los intcrvalos de concentravidn 1,00 y 100,00 ng/ml para ¢! R-(-)}-N-
metil-3-((2-mctilfenil)oxi)-3-fenil-1-aminopropany y ¢l R<(-)-N-metil-3-((2-metil-4-
hidroxifenil Joxi)-3-fenil-1-aminopropano, y 0,25 a 25,00 ng/ml para ol R-(-)-3<(2-
melilfeniloxi)-3-fenil-1-aminopropano.

il principul metabolito de! clorhidrato de R-{-)-N-metil-3-{(2-metilfeniloxi)-3-
fenil- | -aminopropuno producido tanto por 1as personus CYP2D6 FM como PM es cl R-
{-)-N-metil-3-((2-metil-4-hidroxifenil)oxi)-3-fenil-1-aminopropano. Las personas EM
metabolizaron el 86.5% del clorhidrato del R~(-)-N-mectil-3-((2-mctillenil)oxi)-3-fenil-
1-aminopropano respecto @ R-(=)-N-matil-3-{(2-metil-4-hidroxifenil Joxi)-3-fenil-1-
aminopropano. Las personas PM metabolizaron €l 40% del clorhidrato del R-{-}-N-
metik-3-((2-metilfeniNoxi)-3-fenil-1-aminopropane respeclo a  R~{-}-N-metil-3-((2-
metil-4-hidroxifenil)oxi)-3-fenil-1-aminopropano.
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1. Un compuesto de Formula I

o una sal farmacéuwticamentc aceptable del mismo,

2. El compuesto clorhidrate de R-(-)-N-metil-3-{(2-metil-4-hidroxifcnil)oxi)-3-

13
fenil-1-aminopropanc.

3. Upa formulucién fanmacdutica que comprende un compuesto de Fomula [

25
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© una sa] farmacéuticamentc aceptable del mismo, junto con un vehiculo, diluyente o
excipicnte [armacéulicamente aceptable,

4, Una formulacidn farmacéutica Jdc la Reivindicaciton 3, en la que ¢l compuesio
de Formula | cs ¢l clorhidrato de R-{-)-N-metil-3-((2-metil-d-hidrxifenil)oxi)-3-fenil-
1-aminopropano.

5. Una formulacion farmaccutica en la presentacion de una cépsula de gelatina
dura. que contienc una mexcla anhidm de clorhidruto de R-(-}N-mctil-3<4(2-
metilfenil)oxi)-3-fenil-1-aminopropano con un diluyentc amiliceo y un lubricante de

acaile de silicona.
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RESUMEN
la presente inveneidn proporciona compuestos y procedimicntos para la

inhibicion de la caplacitn de fa monoamina en mamifcros.
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rgpart fbut nol pf any arvexes) end wil vanemil such inrskiics 10 hose Oifices.

AEMINGER

Tha spplcant musat enter the natiorsl phesa before sach clested Ofiice by performing Derzin ects. (liing
inrallions and paying national laes) wiihgy 30 momhs irpm the Prionty data {or lafer I sene Oliies) (Articlo
39{1)] (ea9 Rien the reminder $omd by the Intemational Bureau wkh Form PGTABRO1).

Whera & sanslzfion o the inlemalional application mast e lomished b an slectad Cifioa, that banalstion must
pantain a transiation ol any annawes o the Intemational groiininary sssninsdion epert. It is the spplicant’s
rasponsiblty 1o prepane and fu thish Sueh taneiation dinactly o each slected Office poncemd.

For further datalie on 1he applioable fime lmita mxi retuinamens of the slepiad Oflices, sae Vohame H of e
PCT Applicante Gubde.

For iha purpose of deciding whather o clalmed Invertion ke patermabis or nok, the slecied Ciiioes mixy 4pply
erityiin additiongd bo or difleesnt o the criteria on which tha intemaiional praimisary swamingtion raport Is
bemed [s=n Artichor 27{5), 33(6)]. Addiilonal eritaria may inchcde 8.4 cxampiions tram petentebilly and he
retpmironsenty of snebling displosura and of ¢euily and suppan of plaims.

Fown POTUPEAN A (dy 1552)




PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 38 and Rule 70)

@‘(‘j

[7osi@ant o agonts 5 rfornce
X-12809

fisn
FOR FURTHER ACTION  Pratiiamy Exmautin Pmoet (o PCTIPEAN S

Ikrtionss spptioa¥en No. irgomational Bk dale Atewnondyjar) Priofly date (dysinoniviees)
PCTAJS02/023858 20/02/2002 06/03/2001

inma el Patent Commifcation (JPC) of naBena) ciassticeon and (PG

COTC217/48

Appicant

EL) LALY AND COMPANY of al.

1. Thisintemational prefminary examination rapart has bosn prepamd by this (ntsrnationsl Profningry Examining Authortly
ord is rarsniited to the spplicant aesorcng to Artale 38,

2. Thia REPORT oonsiats of A (atal af 5 sheals, including this cover sheet.

O Teis report s siso accompanied by ANNEXES, La. sheels of the description, ciaims and/or drawings which heve
besa amandad and ars the basls tor this sreport anlor ghasts ooutaining reciifications mada Balors this Authority
{sou Puls 70.18 arxi Soction §47 of the Adrminiatraiive rairuafions urder the PCT),

These annones ocongiat of a totml of sheets.

Bas’s ol 0w raport

'
] Prioriy
W
Y

OO0 «0B0E

3. Ths rpon contalng indicetions relnting to the foCowing tema:

Noa-geiabiichraont of op'aion with regaxd to novelly, inventive stap and ndusital appiicabiiily

Lack of unity of invantion

Reazoned sistament undar Article 35(2) with regard to novelty, irvantive step or industris! sppiaability;
clisfions and explanations supesting such stalomom

vi Cartain doocomants cited
v Cariain dafects in the ittamationsl application
i Certain obsarvationa on the imtemnational apglication
Dl of sudmizsion ol the Yenand Dt ol compiation of #2y reporn
25K07/2002 1101300
Moray wryd rasling addramy of the Ilemations Authonagg oScer
pralwingry sxumining authodly
- Eusgpetn Paignl DFicH
Q O-2C300 Munich Badal. C
T <43 502308 - 0 T 523458 epmw 0
Fax o480 B9 2390 - 4458 Talophona Na, &40 B9 2300 BS00

Fomn FCTAPEAMDD {cover shes) (lemuary 1094)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Imemational application No. PCT/US02/03385

L Basis ol the repont

1. With regard to the alements of tha internations! appiication (Repincement aheats which have been Aaished (0
the recolving Oftice in response 1o an imvitation under Articlo 14 ars refgered fo in this repot as "originally Baed”
and are not annaxed io this report since they do not conisin amendments (Rules 70, 16 and M. 17)):
Descripiion, pages:

120 as orfginally Bad
Claimas, No.:
16 83 originolly fied

2. With regand to the language, &l the slements marked above were avallabla or furnished to this Authorly in tha
languago in which the intamational apglication was llied, unieas otherwise indicatad tmdar this Rom.

Thesa elemants wese avaliahle or fumished to this Authority In !he folowing language: |, which in:

D twetanguags of s transiation humishad for the purposss of tha intemational search {under Fde 23.1(b)).
C} e lenguage of publication of the intemationas application (undar Rule 48.3(%)).

[0 the languags of a transiation fumishad for the purposes of intasnational proliminery examination (nder Rule
55.2 andior 55.3).

3. With regard to any nuclsctide and/or amino acid soquance diaciosed in the itamational application, the
intsrmational prelfiminery sxam’nation was oarried out an the basis of tha saquence Bsting:

1 conta'nad in the bvemational application in written form,

D filad togather with the intomational applicetian in compular readabie form.
0 tumished subsequontly to this Axthority in written form.

O tumished subsaquantly to this Authosily in computar readabia form.

a
0

The siatement that the subaaquently fumishad written ssquonce listing does not 9o boyond the discleguro in
the inlamational appiication as filed has been furmnished.

mmmmmmmwnmmmuumnmmm
Esting has baen lumished.

The amendments have resultad in the cancellation of:
O ths descripiion, pages:
O the claims, Nos.:
O the drewings, shoots:
O

This repart has been established aa ¥ (soma of) the amendmants had not been mads, aince thoy have been
comsidared to go beyond the discloaure as flled (Ruée 70.2(c)):

Fann POTAPEAMOD {Boxse AL, Gneet 1) Guly 1900)
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myr?u-muumrmmmmmumwnwm 1 and annaved &o this

8. Addijonal obsorvalions, i nacessary:

I Non-sstablishmant of opinion with regard to noveity, inventive stop and Industrial applicablity

1. The quasafions whethar the ciaimed invention appears (o be novel, 1o involve en inventive atep (1o ba non-
obvious), or lo be industrially applicable have not been examined In rospect ok

O the antira itematicnal application.
B olaims Nos. 5.8,

bacause:

1 the said intemational epplication, of the said cia’ms Nos- 5,0 refale to the tollowing subjoct matter which does
not roquire an intemational preliminary examination (speciy):
a88 sepersts sheot

O the descripton, olalms or drawings (indicaie pariculsr sigmonts dolow) or sald cialma Nos. aro so uncisar
that no maaninghd apinion coudd be tormed (spacif):

0 the dabns, or aaki claims Nos. 80 50 inadaquataly supportad by the descriplion that no meaningful opinlon
could be formed.

O nointemnational ssarch report has been sstablished lor the aaid claima Nos. .
2. A meaningiyl imomational prefiminary axamination cannot be camied out dus to the tallure o the nucieotide

and/or amino acid sequence listing (o comply with tha standard provided lor in Annex C of the Administmitive
instructions:

D the wiltisa form has nat besn furnished or coos Nt comply with the standard.
G the computer reaciabie form hes not been fiunishad or doss not comply with the standard.

V. Rassanad statoment under Article 15(2) with regard to novaity, invantive step or Industris! applicetliRy;
citations and sxplanations supporting such statemant

1. Siatemant
Nowolly (N} Yeox: Claims 18
No: Cleims
invaraiva step (IS) Yes: Cisims 18
No: Chims

industrial appSeabiily (IA) Yes: Clims 14

Fouxn PCTAPEAMSA (Boxs MV, Shest 2) Ay 1089)



INTERNATIONAL PRELIMINARY
EXAMINATION REPORT

1

Intemationat spplication No. PCT/US02/03385

2. Citations and oxplanstiona
soe saparats shoot

Fam PCTAREAMOS [Bovas 1-ViIL, Shest 3) Chuly 1890)
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INTERNATIONAL PRELIMINARY Intemational appiioation No. PCT/AJS02/03385 }r
EXAMINATION REPORT - SEPARATE SHEET :

in

Claims 5 and 6 relate to subject-matter considerad by this Authority to be covered by
the proviglons of Rule 67.1(lv) PCT. Consequantly, no aplnion will be formulated with
respect to tha industrial applicability of the subject-matter of thase claims (Asticle
34{4)(a){(f) PCT).

For the asseasment of the presant claimsS and 6 on the question whether they are
industrially applicabls, no unified criteria exist In the PCT Contracting States. The
patentability can also be dependent upon the formulation aof the claims. The EPQ, for
axample, does not recognize as industrially applicable the subject-mattar of claims to
the use of a compound in medical treatment, but may allow, however, claims to a
known compound for first use in medical treatment and the use of such a compound for
the manufacture of a medicament for a new medical treatment,

v-
D1: EP-A-0 303 861 (MERRELL DOW PHARMA) 22 February 1989 (1989-02-

22)
D2: US-A-4 314 081 (B. B. MOLLOY, K. K. SCHMIEGEL) 2 February 1882

(1882-02-02) cited In the application

The present application concams a single compound of formula (I) and its use as @
serctonin and norepinephrine uptake inhibitor,

Nothing has baen found in the prior art that disclogses such a compound.

The closast pror art D2 (cited in the application) discloses compounds which differs by
phenoxy substituants, for Instance a para-methoxy in D2 ingtead of a p-hydroxy, o-
methyl in the application. None of the documents of the prior art digciose nor suggest
that a hydroxy-substituted 3-phenoxy-3-phenyi-1-aminopropane could axhibit an
inhibition on the uptake of serotonin and norepinephrine (see application at bottom of
page 18).

Therefore the present application shauld comply with the requirements of Asticle 33(2)
and (3) PCT.

Fomm PGT/Soparsie Sheotie00 [Sheat 1) (ERO-ApM 1987)
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RIRTHER INFORMATION CONTINUED FRON  PCTASA! 210

Continuatfon of Box 1.1

Although clnim 5 and 6 are directed to a method of treatment of the hman
body, the search has been carried out and based on the allaged effects of
thQ WMI ?

Continuation of Box 1.1
Clafas Nos.: 5.6

Rule 39.1(tv) PCT - Method for treatment of the mman or animal body by
therapy
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WIS I bt o [ memijarigl daln
EP 0303581 A 22-N2-1989 AT L4269 T 15={:l-1994
Al 508444 B2 o7-02=1981
All 2151985 A 16=02=198%
All 524278 B2 O={lf=]1002
AU B59B3DD & 24=01-1981
CA 1327796 Al 16=-03-1994
o 1033043 A B M-15-19A3
1} 3x89032 01 19-D5~1304
bE JBea0%? T2 11-08-1994
PR d54528 A 15-02-1984
EPR 0303951 A2 22=02-1583
ES 2054747 T3 15=Da-1884
FI 337358 A .3, 15=02-10/2
H 51593 A2 28=05=1000
IE 53082 B 22-03~1985
IL 87412 A 256=06=1995
JF 1066151 A 13=03=1989
Je 2658045 a2 03 =D0=] 047
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AT 136008 B 12-14-1977
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Ar 237076 A 16-10-1976
AT 337162 B 10-88-1977 -

AT 251176 A 15-10-1976
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13 2405k A1 0e-01=-1975
B 26132 A1 15-02~1979
BG 23z A3 12-37-1977
BE BOY61 B2 20-03-19956
Ch 1081034 A1 20-08-197D
¢H EDD575 AS 16=03=1970
GH E0925]1 AS 28-02-16871
tH 09332 A5 20-02=1970
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(] 183598 A2 30-H-~1974
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 REQUISITOS NEGESARIOS PARA PRESENTACION Y AGILIZAGION DEL

TRAMITE
: LisusHIn

PATENTE DE INVENCION J{ ' MODELD DE UTILIDAD {/f

- Indrcaciin e quo se sollcliala o neeskbn da Lina pafents, / 4]-

- Datos deideniificaciSn del solcitanda o da ke peraonn tee 14 n:!nln lu sollelu i.{ i
Deseriprian de ka bwoncidn, »* : Pﬂ
Dibujsa de sarestos periinenta o ) / ) 4-'""'
ﬂnl‘lp'rnllll'lll de Page cim I3x {zmuy wsisblecidas,

GOI-'IP'LETA : { ) . ' . ~ INCOMPLETA [ )

DIEERO MDUSTRIAL (- | '

' Inr.l Icm:mn de quu ] ] mﬂa ol ramltude Digefio Indurtrinl { 1

Patos de ientllicaclon del eolicilante o de la personaque presentt | )
la solicitud,

Reproasntacién gridiea ¥ fotogrifica dsi Disefio Indusirial o muestra del

Material qus incorpora of diseio. - { )
Comgprobente de pago de 183 {zsas Aetatilacidas {)
COMPLETA = [ ) ) INCOMPLETA [ )

EBQUEMADETRAZADD . { )

- Inditacion da que solicita el registro de un Esquemia de trazade. [}
- Duios de Icentiflcacidn del solchamte o de la persona tjue presenta
L2 soliciu. _ i
Represankacion grafica del esquenna de razade {
Gomprobante de pago de las 1asas ﬂhhduha. {

COMPUETA ; ' © . INCOMPLETA ()

mnth%AL

RARIGADOR

(
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Industria y Comercio @

SUFERINTENDENCILA

20
Bogotd, D.C.,
Dacion: Ofico N 30123
CARLOS AL OLARTE
Apidesdo
EU LILLY AND QOMPANY
ASUNTO: Radioaidn N 03-77ae8
Balicitud intemaciona] PCT/US2002X0885
Fecha nicla fass nacional 0812003
Trémite o
Evenio arn
Actuarifn 4X)
Follioa 1)1}

Comp resuliado del examen g lorma, reallzado con undamenio ol al ariculo 33 da la Daclalon 458 de la
Coriisitn de la Comunidad Andina, arfeulo 27 del Trelado de Cooperachin en Maleria de Patentes (PCT),
ragia 51 big del Regiamento y Cisculer Onica.de I Suparimendenala dig Induskia y Comevtio, e le comunica
que:

0 La solichud no confiene lp copia gl documenlto en que consla Ia casién del derecho & [a palents dal
imvenioral solictpnie 0 & su causania. (Art. 26-K) Denisicin 48E).

En cumplmiento de to dispuasin por &l afioulo 39 de Ya Decisitn 486, se |2 requisrs par que deniro del
¥owino de dos masss siguisnies & |a fecha de nalificarkn del presenie viic, complsz loa Jequisins
nterorments enunciadas. En caso de no dar cumplimienio al presents requerimisnto, la solciked se
considessrd abanconada y pardend sy prelacin,

Natfiquess ol presente ofioo conforme & ko dispuesto en &l numesl 5.2, eral o), del capiiulo quinka dal
tiuio primero ¢e i, Clrcular Unica N® 10 de 2001,

ALIX CARMEN CESPEDES DE VERGEL




