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REPRESENTANTE 

TelefoHo: 34736 tI 
. OF. U otro D 

Fax : 211 8650 
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Anexos: 

Comprobantedo page de Is tase de presentación de Is solicitud  per $ 482.000.00. 

D Coniprobante do page p0, roivindjcacion its prioridad. 
Documento quo acredita to existencLa y representaoión legal cuando el  solicitante sea persona 
juridica. 
Poderes, si There el osso. 

o 

Docuniento do cesion del inventor at solioltante o a su consents 
D 
El

 
Coda do Ia solicitud intornacional. (Resumen descripcion, reivindloaciones, dibujos) 

IEI Traduccion de Is solicitud internacional at castellano. (Resumen, description, reivindicacione, 
dibujos) 

0 Gopia del examen prelinhinar etectuado per Is IPEA, 

o 

TraducciOn del examen preliniinar efectuado per Is ’PEA. 

o 

Do ser el caso, copia del contrato de acceso 
o 

Ce ser el caso, documento quo acredite to licencia 0 autorizaciOrl de use do conocimiertos 
tradidonale, do Jas comunidados indigence 

0 De ser el caso certificado de depØsito del material biologico. 

Ale final 12x12 
o 

De ser el ceso, informaciOn sabre oras solicitude, de patents 0 titulos obtenidos an el 
exiranjero per el mismo titular o su causante, relacionadas partial o totalniente con Is invenciori 
do esta solicitud. 

IEI Otros: VER 1-IOJA DE DOCUMENTOS ANEXOS 

FIGURA CARACTERISTICA 

CI 

JO7 

CI 

0H HO 
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Solicito Is conoesiOn de Is patente, 

NOMBRE: EfiJI(LIO FERERO 

FIRMA: cC:cL (1 
CC. 438.019 do Usaguen T.P. Si .929 

ALE 
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DOCUMENTOSANEXOS - 

1. Z PublicaciOn Internacional WO 2006106136 Al 

DescripciOn: 

Paginas L2 an �1 idioma original 

PÆginas 27 on ospano 

Reivindicaciones: Nirnero (s) 12 

Hguras: Nmero (s) 

2. Z Farina PCT/J8A1210. Informe do BUsqueda internacional. 

3. 0 Forma PCT/iB/306. Notification de la inscripciOn do Un cambjo de soliCitante: de 

ORGANJON IRELAND LTD a N.V. ORGANON 

� 4. Extracto de publiI 

NO SE REALIZARON MODIFICACIONES EN LA FASE 
INTERNACIONAL 



GZNERMJ POWER OF ATTORNEY 4 
CAVELJER 179 Representacióa y  Porter cvii autenticación notarial 

ASOQADOS 
Apostille Para publishes, modetos de utilidad, 

EOJFICIO SISKI diseftos industriaks, marcas de fóbrica, nombres 
Crouton 49 N’Sam conierelales, ensthas, nombres de dominio, lemas 
B000TA.$-COLOMBLA contributes, licencias. 

Represettatieg and PGwer-f- Attniey enads notarial 

authentication and Apostille for patents, utility 
models, industrial designs, trademarks, commercial 
names, trade emblems, domain names, slogans, 
licenses. 

REPRESENTACION V PODER REPRESENTATION AND POWER- OF- ATTORNEY  

Vt (nOotTnst ait fuinado IA we the a&atiznea 

N. V. OROANON 

Domiciliado (5) En/Of KIocIera&zat 6 049 AR Cs4 The Netherlands 

por Cl Presents nontbnmos a EMILIO FERRERO, to,  91929; LUZ 
CLEIVIEI4CIA DE PAEZ, pa. 1355 y DANIEL PERk (pa. 61 
doniici]iados en Is (fasrera 4’ N 72_3, Bogor4 Colombia, on 

W’gecimiento a Ic dispuesto en Simulate 11 del 4fllculo 543 del 
o he Comercio. C) primero Ron,o principal y low deniM conso 

suplentcn en an orden, come mis (nuestros) represantaittes en (odes los 
asuntos de propiedad indusial con facultad pan recibir notifloacionts 
nombrar apo4erados judiciales 0 extrajudiciales. El primer represenrante 
sti$tnte m,,dar at prLadpai at caso da vnattw o noteradmems, 
temporal o defir,itjvo ale aquØl. La nlisma regla at aplicard cuando 
scjundo representantc suplente haya de reeniplaiar at primero, 0 on 
teroero al segundo. En tales casos, el representante principal, o ci 
priluero, o segundo suplente. en an caso, 0 aenbos, declarathn ’ii 
intenoifiji de no ejercer Is representaciot, mediante dcvla,aei On 
autentiei4u per Notario MAIL’ en Colocnbia, 0 for Notario Li Otro 
Funciot,ario Pblieo, a Consul it, Colombia, on el exuanjero; y ’I Se 
tratace An impedimenro, con el certificado nspcctio. Si alguno de has 
nombraaos Culture defmitivmnente, At slgulente ton,ath su luger. Cuando 
esare In ausencia 0 inipedimento del repreacntente principal. o de so 

Pointers) o segundo suplentes, en an caso, podrsn ejercor 1, 
}epresentacidn, en su orden, Line u otios Oman ci Mo. aaumi&ndola par 

beebe tIc cercerla. cesado an e%c (Tharacolo Cl eetcto do a. 

cepresentaclon por el primero, segundo o lacer suplente an an am 

MesnÆs, conrjero (eonferirno,) pader a los abogados srriha nonibrados. 

pera obtener In proteecion ale no (nuestra) propiedad industrial y contra Is 
eornpetencia dei a cuyo efecto autorizo (sOiOs) a los Amid, 
apodersdoa para qjie me (no,) representen ante enalesluiera enridades 
persottasd ejersen o no jurisdiccion, eapeaialmente ante isa dcl ordan 

csCAVILUER ABOGADOS 
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in it,, eompl iance …vilh the rcrjne or psmgraph lat. of article 543 of Ed 
Commercial Code, do hereby appoint EMILIO FERERO, tpa. 7192t 
LW CLEMENCIA DE PAEZ, tire. 23555 and DANIEL PCNA, tpt 
65.620, domiciled at Camara 4E N 72._35, Bogoto. Colombia. the (jest a 
principal and the others as altematn in the order of in... appointment, a 
our representacives for all industrial property matter, with faculty 
receive notifications and to appoint andurderam and out of Court. The fin 
alternate alit] I replace the principal in new of his absence or of tenipor4 
AS son alnor rnpednttfi. The sama rala wifi Apply wben the 
alternate represenutive is to replace the first one, or when the third is 
replace the first or second alternates in their And or both or am. 
In such cai the principal representative, or the first or second alternate 

in their turn, or both of them, shall state their intention not to or 
representatives around a dcclarstiojt given before a Notary Ed], i 
Colombia, or before a Notary or anott,ec Public Official or Colonabia 
Consul abroad; and in case of impediment, the appropriate cerrilicate sha 
etttlice. If any of the appointees were to be definitely absent. in 
following alternate shall take his place. When the absence or impedilner 
or the principal representative, or of the first or second alternate An tlaei 
Ann ceases, the representetion can he taken again in their acquenca. by in 
principal, the first or second alternate depending on cam, and the rnec 
Ceot or no essa ’silt seffvt. The exaruse true sept nentaion by on 
ærst, aceond or third alternates in rostrum shall end at auch time. 

In addition, we grant a Power of Attorney in favor of the above�name 
attonteysat_law so that they may 

obtalot",

otcction of my (Out 
industrial propeny and aalnst.the mithir cit. for which purpose 

(we) at*ba1�t: 
5*W410

 

mc (us) before an 

aurhodtia r pa4th tion, specially thos 

Ui CCT 

,rLP 



administrativo, contcncjoso_adnlinistralivo y jthlicial, sat como Ins 

tribunals, de arbitramento, ci, torto 10 c(ncamiente a los sjguientcs 

asuntos: a) Obtenci6n de patentes dc lnvencidn, rnodelos de uti lidad, y 
discos odestæales;el IrgIsiro de isles, dc fabrics. colectivas, 

dafrusivas. de sorvicio, lcmss comrrc [ales. nomhres comcrciales, 

esiseilas, nombres de dominio, varkdadrs yegetalca y denominacione, de 

origen; su renovation. Inspaso, csnsbio de i,mbo 0 domicilio, 

caticelwhin voliintaft y el regiatco do I iccncias do iso de asos derechos; 

to Las accionca de conipctesict a desleal. protection del consumidor, 

oposicionas 1 observaciones, cencelac ion administrtiva It judicial, 

mu dad. mcdidas cautelares. coi,ce,ion do licenciss, Is tutals, In 

proteccion de secrttos industrialcs, y en general he ii’ lobs tivilen, 

penalas, administrauvos o conftncioso_adminis(rarisog relscionados colt 

estos dcrechos; asciones y procesos out proniovamos 0 St flOS 

promuevan. V pen pie en todos lot asuntos Santa detcnninados, puedan 

sustittijr one mandato, transigir, coticiliar, admitir hot hechos del protein, 

drssiir, canrdn. rarjhij rtJstncisr, y ratiricar Its actor de entcs 

of’it to s o 5 

administrative, administrative contentious sad judicial, as well as-bfor 

Asbitsation Court, in all matters ioncerlhot the (ollowing: a) Obrainsier 

of.Ssf&c utility models and industrial designs; the registration 

trademarks, collersive, detbnsivc and service marks, slogans, commcrcit 

names, trade emblems, domain name; vegets! varieties au 

denominations of origin; its renewal, assignment, change of name 

domicile, voluntary cancel1 ation; and the registration of licenses of nor C 

the above rights: b) Actions of unfair competition, protection to Us 

consumer, oppositions or servatbona, atlministrative or Coisi 

canceo nulmy, infringement, granting oflitenses, the action for sr 

rnandataus the protection of trade stories, and in geuseral the civil, pens 

and administrative suits relatilig to those rights; actions and suit 

ostiitS byrne (tin) orapthst one (555… And that in all else above matter 

they may substitute thi, Power otAttomey. compromise. conciliate, adm 

the facts of the case, desist, cancel, receive, resign, and rati acts done 

representatives without a power ofaltomey. - 

Dodo y tinnado liny/Given and signed this August 22, 2007 

en(in tits, The Netherlsuids 

Dr. A.J.H Pegs porilsyDr. P.N.M. Konings 

i0000 

Holdrs Holder ofProxy 

Firma N V Orgason 

.-
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C�RTIFICACION NOTARIAL (SOCIEOAO) NOtIAROO, CERTIFICATION (COMPANY) 3 
MA KE MAR BY NAKELAAR 

El infrascrito Notario,teriifica Quo la firma que antecede de The uncenel certifies Thai the preceding signature ts 
P.N.M. KONINGS & AtJ.H.PEGT of 

Os autthtica; blue ci siguaA desmpefla acuialmente of cargo 
de apod4kados __________- 

ociedad que actunimonie existe y esta organizada de acuerdo a 
as eyes de Palses Bake 

quo [a direcoion do dicha coin Gina es _______ 
KloOsterstraat6,5344’ABOss___,__Hal 

anda_________ 

y quo el signataxio tc&adlfacultad pars otorgar este documento. 

Todos los heohos anteriores Ic coastan per haher examinado Ins 
documentos respectivos y do rode ello daft. 
Dadoyfirmadoen rccir,_Pulsed, 

sI 30 Agosto 2007 

C 

a company currently existing and organized under the laws of 
ThN_---------------------

that the address is KIffirstertrt6,5349 S Ovi 
Ilse NethtrIal 

and that the signavoicy haxthe power to grunt this document. 
Less fee 

Then Public is aware and altests to the above facts upon 
examination of the corresponding documents  
Given and signed in 

�0aii,ee

 

On 3) 3117 --��  
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APOSTILLE 
Cons eoLton do La Have din S octobre E%I 

I. Pair LOS FAI.SES SAJOS 
El prescrite docuniento $blico 

2. Ha sido hrniado par: B.G.H. Pietene 
3. Actuando on celidad do: nitkelaar in merken en 

modellen to Recount 
4. V estÆ revesrido do] sello’tintbra Ic 

B.H. Picterse 
carof"Redne 

5. En Msterdani 
6. �Bl die 31 Augustus 2007 
7 Ceilificado on, et Secreiario Judicial do] Tribunal 

do Distrito Mtsrerdan1 . 
8. Con e]no: i.,_� -(L1J 9 Sejladoftimbredo I Firma 

seven 
I In 

!.… 



APOSTILLE 

(Convention the U Ilaye di, 5 octobre 1961) 

I. 

Country: ............. - ..... .............. . ...... ................ - ... - ...... 

This public docunieat 

2. has been signedby ................................................... 

3, acting in the capacity of .......................................... 

4. bears the seal/stamp of .............................................. 

Certified 

5, 

at ... ..... ...... ..........6.the ........................... 

7. by ...................................................................... 

S. 

No.................................................................... 

9. Seal/stamp 10, Signature 

oTh,*o .To 
LO
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��QC�)J* c,cc L 411, ¶tN� 

b1 oc 
.. .....,. 

i�ME,,NA 

.. 

. . 
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(12) INTERNATIONAl. APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Orga.æzalioaliii
 iI ii u iv iv uN iiii ii I U Jill! IIflI I lI1LtmLiOnaI Boreal 

(10) International Publication Number 

12 October 2006 (12.102006)  

(51) InternatIonal Patent Classillca(lon: (74) Agent: VAN WEZENIIEEK, P,M.,G,,F.; P.0- BOa 20, 
C071) 31304 (2006.01) CU?!) 491/04(20060’) NL-5340 B}I (Iso (IT). 

(21) Interno,lIonal Appliciulon Nuniber: (81) OeslontcdIstes (aless otherwirr 11,111114 A, 
"’,yPCTP2006/06 1409 prosecnon a]rnthb/r): AT, AG, Al., AM, 

AU BA.BB.BO.BR.BW,ISY,BZ, CA. CIl,AN, 

(22) InternatIonal Filing Dine: 6Apr11 2)6 (.042)() CO,C ,(IZ, DID , DK. DM, 17/, EC. IT, EU, ES, IT 
0 D, GE, OH, GM. ITS. 1113, ID, It, IN, IS, IT KB, 

(25) gIingLangase: h KU, EM, KN, Kl KR, KZ, Lc, LK, Lit, LS, IT, IT)  LV, 
LY, MA, MD, MO. MK. MN, MW, MX, MZ NA, NO, W. 

26) PuhUtIon I.ngungt En1lish NO, NZ, OM, P0, P11, It, PT, RO, RU, SC, SD, SE, SO, 
SK, SL, SM. SY, TI. TM TN  ITS, fl rL, LA. 00. US, 
UZ, VC, Vol VU, IA, 161, Zko 

(30) Prinrlty Dottat 
05102723 7 April2005 (07,042005) EP 

IM) L’eslgnated SIat (,If", otheo"ise thcsned for esery 
k/4 

’ 

read’naI psviectin,j ,o’aiinble): ARIPO (BW, dli, 
(71) Apoliconts for, n/I desi8111Ie1 S’!air excep: US): GM, KU. IS. MW, SO, NA. .50, SL, SZ, TA, 00, ZM, 

ORGANON IRELAND LTD. IIRIIB]; l)iynsm R?ad. 1W), Ernasian(AM. KZ, By, KG, El MD,IUJ. TJ,TM), 
Swords Co. Dublin (IS). PFIZERSæJ INC. (US]; 235 F.nropcan (AT, BE, BO, CH, CZ CZ DE, UK, BE, ES’, Ti. 

_ EOSL 421d SIlent, Naw York, New York 10017.5755 035). PR, GB, OR, RU, IN  IS, IT, UI, CO. LV, MC, NE. Pt, IT 
ISO, SE, 81, SK, ’FR). OAPI (BI Hi, C F CO  IT  CM, GA, 

(72) inventors; nod ON, CIQ, OW, ML, MR. NE. SN. TD. I’G). 
- (75) 1nwenlor9/Appliconth (Thr US only): l(EMPEIMAN, 
- - 

Getardus. Johann [M24L]; NV Orgation. P. 0. 
- 

PublIshes): 
- Box 10, SHE 53,10 BE Oss (rd-) . VAN DER LINDEN. 

- with ;olersroUonnl seurch reporl 
= Jncobus, .JOILnnnW, Mnrài (NUNLJ; P.O. Box 24 NV 
e Oraanoo, NL5340 RH Oso (NL), REEDER, Micluje!, R. For swo-ienercodea nd other abbrertqtio,sy, refer the ta! 

[UUUS]; 12 Seminole Road, SlWlrnsjt, Nov Jersey 01558 once Notes on Codes ott! Abb,at,inlio,a appearing as the cgit] 
ing If rnch rew./ar inue of he PCT cozeux 

C 

411 

\0 
M (S4 Title; INThR3jED2ATh CObIPOIUWS mx TIlE PREI’ARATION OF TA4NS.5-CIILOR()2.MIffHYLA,3,3A,123. 
� ’rETRAHYDR0-IR-D(BENZ[2,3:6,7IOXEPIN0I4,5.C]PV1ROLH = 

a(57) Abotracl: Disclosed are novel amino acid � � 0 

cI
 

of IN..  or formula (1) and (II), processes for he 
prepamtlo Ii thereof, lid their use in the prilparalion 

a of 1111,-5-thloro -2.rwolIiyl.2.7,31. 12b-teurahy-
tho-lN-di:t42,36,71oaepino  514y IJlIYmII 

o 

Oh H H NO 

(I) (II) 



27/09 07 U 18 FAX +31412850502 NV DRCM0N PAT OFr. -* CAVEL AAG&OOS U016 

WO &D6136 - - - Pcr/Efl006/0614e, 

- INIERMEDIATh COMPOUNDS FQR ThE PREPARATION or ITC4NS.5-

cHLOR0.2MEft4,12b-TETRfiIyDRo4uaJBefl3:8J. 
OXE PIN 0 EU cJ P YRRO LE 

This invendion r&ataeth nov amino add dortvstheos, to processes for the 
5 preparatFłnthemo  andtotho usooftheamlnoaciddeavaffvea Inthe 

preparaon of &54Ioro2-neth1-,3,3a,12b-t*ahydro-1H.dIbenz-

j23:6,7)oxepino(4,sc]prroIe. 

Dana-S-cu DrQ.2.methyI-2,3,3a, I 2b-tetmhydrol Ndiboru42,3:8,7xapIh4,S-

01pyno1e, wFilch 
a commumly kit*i, as asenapine. Is a compound hwwIn 

10 CN&.deprass,r,t isbAty and hwnng anflhistwuir.e and ariheroton]n aodvlUes 

(See US Patent No. 4.145,434th VaIl den Burg)- The pharmaIoglca] profile 

otaserpine. Its Wrodan arid metahofisni, arid the filet Way and efficacy 

sSies Th human volurasone arid In adzophr.nio patients have been 

reMewed (S.. Do eoeretal. Das of the Fidu,m j(I2), 1117-1123, 1903). 

. 15 It has been established Vial the rualeate efl of asenapthe, k,awn as Org 

5z2z Is a brood-speotijrn, high potency sejotonln, noradranaline and 
dOpamIIW antagonist. Azanapine exhibEts potential azipeythoUo aoedlt’ and 

may be useæil in the t.oab,,sm of ii epresthon (see Ltmations patent 

applicaflon WO 99/32108). A phartecaudical preparatten suitable for 

20 subflngual or buocaj adrnlnlatatJon of asenapins ITialcete has been described 

(see inlamaonaJ patent apptori wo 95/23500). Menapine rnaleata is 

now the subject of clinical studies, nodding arge scale syntheses of the drug 

substance necessary. - 

Ageneral xrsthodoyforthe preparatIon of aaeilapin&Isdeeoilbed In US 

0 Patent No. 4,446434. Pliy.1cal-charniI pmpertIes mis druo subatar., 

- Ong 6222, have been reported (Finks eta’., AJroint-sorscVnig.Re&, Al 

� 
536-530, l990).AddlVcnaJ sthaticntdsthrtho preparaon 

and oabłeooeaths thereof bays Soba.ct dwIbe (vsderet at, 

J. Labs/dod Conp. Radlophean., X N5-M, 19M). 



8/09 07 11:13 FAX +31412630392 NV ORGAJON PAT DEn. � CAVE’ ABAADOS QU7 

WO2Ddft61y1 - PT/EP2OftiO614O B 

The /ast steps in a ko4w piwes fortho preparaoqi of alonapine (A) are 
depicted In Stha,ie I. In this pr000ss, the double bond In the enamlde 11-

(liD, 
IS reduced by froatfrier,twttji rragnesium in methano[uene to produce a 

S r,lxture of a desired boo4%urr& frsfls-11ac,-2j2bt2 
mstPl-1 HdtherQjz3:6,12oxepb,o T4,$ejpsw!-1-oae 

(sw, 

and an u%nled 
ds4sorter. 015 II hloro-2 a12a ydiryl.1K4bsn42$-67J-

QxePiIIo46olpyrroI4one (, Ina IA ratIo. 

UI 

r%P 
IN oIoszn 

10 Sch.m.i - 

As shown Oh Scheme lithe uhfwthle rzodid ratio can be iroprrned by 
subsequent paral Jsonnerlzauon of the unwanted cls-lsomer Mintolhe tranb 

isomer(IV) using 1.5-dIaUeydof43.oJrion-5.ene (DBN), leMinilboo-- 

thomiodynant equmbriuni rallo of frsn*4somor (IWb as-Isomer ’) of 1:2 
15 Separation of the bin,laomer (i end the &s-sormr(V) lB done by 

throma1og,phy over silica gel. The dskomer (V) n S SQ macfred again 

using OBN uuIVng In a 1t2 nithdura of rnpo’ijd (IV) end caiipound CV). 

from wtdch the barsleonw (Pt) a again ,ap&ated by dimmatgraphy. Mar 

flr ropeon of this cjde at kg scale, rcsffiUizatjon of the three 
20 combined fracflona of the frurrsoonner (IV) produces frw,s-11-OflIOrO 

2,3aa .1 2b-alrahyuro.2.methyl.1 Kdben42,3:67JcxepTh45-4oyrrOI-I .oJla 

(IV) In all overall yield of aprroma{eIy 33% &tar,g from the enamide (iii). 



/09 07 14: 19 FAX +31412050592 NV ORCANON PAT DEPT. CAVEL flAGADOS a016 

WO 20fl&(106136 - 
- PcrItflO6/OI409 

- a - 

Qct) 
M or 

S. t)%I.han cS1 s41d 3S% 
Iotco 

sdfraa k7 

Scheme II 

no drawback Of Me Process deaodbad above i  tat ft IS earyanahyeIaborste 
and Unto-consuming  while The final yield of the bas.rnpound-(lV) Is only 

S moderte. Therofom tore is a need fbran mppovod piocessbruio 
preparacn of the frene-isonier(IV). 

Throu9 hand lls disclosure, compounds mprosentad by$bvotnl fon’nulae 
having a palraf bokJarj haslcd wedged bondeassinca, eg., in compound 
(M of 8therre I, or a pair of bold wedged bands, as shown, e.g.. In 

10 corripound (V) otscherns I, re1erto -Mme aS? dste,oIsomers, 
respenUve. Each of the compounds may edst as a single enenombr 
having the absolute stereoohewilcsi oxilguration Indltod by the wedged 
bonds, or having the opoosile obeolme conflgurtlon, or 65 a mktire of 
snatiopers (e.g.. racemato) lmvfrig The relative sler chenEl configuration 

is indicated by The wedged bonds. 

ThO prewfl invention Provides a pmceoa (Scheme JO In which the mixture of 
lecterns, tans-I I-thIoro-2,3,3oj2bfriftydr&2th$-1HdlbQnz23:873-
oXOPlnnf4,6-o1PYTTOI-1-ona 110 and S-I 1-*2,a,3a12b4obahy&o-2-
m4.lHdibn423C7xepino4,6pyrot.i,pa (V), is Uatad in an 

20 alcoholic solution amipS.g an exoess of Sr’9 alkaline base thereby 
� producing a ature 

methyl]4Nsn4b,floxeplr,1Ooapto,iIjo acid (I) and c&a-thloro’lO,ll-. 
d1hydro4 1-[(methyIemh.o)mthiyfl.dlbonzrbt]oxepin10-rbo,Iic acid (la) 
The ping-opening maotlor. Is etereossleve, r.ulting Iris 10:1 ratio of to 

25 bThls-I%orrlor Wto the 013-Isomer @a). The Unnmino ac1d derlvattqe (I) Is 



27/09 07 14:19 FAX +3141265092 NV ORQMiON PAT DEPT. � cAVfl AflACADUS Mole 

ve)?106w-. PCTfltWO&I4G 
.4 . 10 

WWIRquenify isolsiod and cyzed WOW 11-hloro-2ASa12b-thta-

(IV) wtth 
prervation of the b sleraochemIny. siolft from the eftarTSe 
derlvave (NO. the )ieId of the trans-Iwrner (IV) Is apprSmale 82%. 

� 

I--

5 

Scheme" 

The slarfing modulal for to ring-opening reaon may be a inixhjre of the 

frw7s-omer (IV) and the dsleomor M. flernaftvely, to etarung ardadal 
mSy be the pwsa,&on,r m cnftro a iai,ers CM riley 

ID oblaThad ftorn compound (ill) in aorce with Schema I. above, or rTy be 

obtained In a number of aynthst steps such as described In Examp B. 

The hydrsysls or The iactarls(F), (I) Carl be carted au in an atOOhWC 

soIuon at refluxtsrnperalura kite presence of a stchiomethc excess of a 

Soong aCaIThS bS. Profaned been Include ancan meI hydroxides. Web as 

15 polasaum hydrode orsodilum hydro1o,whith are used In 2-to 20-thid or 

in 10- to 20-f&d molar exaesó based on s anourrt of the Isomers (IV), (’4 
tJseftjI alcohols Include Cl to Cd aikanols, Including rn.tI,snoI, ethano’, n-- 

propanol. 2-propato, ThlStsJI ajid TrtJTOa theteoL The Lisa of flighec 

boWng Mcohois. suth as Dcraut arid n’b.ulano epptSTs to provide shorter 

20 reaOn mee thr The flag-opening ron. 

Mercompflon of the ring opening ’adn, water and ethanol ale added 

and an oxbotve M& up may foliow to remove Ride products. The amino 
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acid dertftves (fl, (la) am exfracted Into The wate/tJio[ pJmta and 
nddied to a pH or I using hydi-ochiojic acid. Subsequeat snpomon of the 
aJcoh000soIvenls setocthy crystaDee tie aMno acid dertvbve. frans�- - 
thioro.1O,1I.dthydrol 14(ranno)maffyjJ.diber,4boxepinIo. 

5rboI1lcd(1), asthahydrootdoiidesa 

Tnn&1thi0r0-I 0,1 l-dthy ’c-I 1-1(meIemho)ruetd]4benzjb.xepin-10. 
rbchc add (I) may be Obtained as the ciyslauine zw IRe lion, I.e. free hose, 

when The PH Is lowered In  instead of 1. MdWonaibc the rMttarIon of flaps- - 
810, 11 -dihydro-I I -[(me hytsmino)meft dber4hMoxepin-I 0-

10 oaboiic add (I) may be prepared from the WdrothiOrlde salt by &zoIon 
in a mixtjro of methanol and water, neuvalharfon to pH 6 wfti, ammonia or 
sodium hydroxide soiuori, and evaporathn of the methanol t gin the free 
base (I) as a solid. 

The nngosure session (cycrzaflon) of the anihia acid derivative (I) to 
IS 15 (1W) (see Scheme lii) may be carried out 

using the hydrochloride salt or the zwlt*erionic form by heaung a suspension 

of The amino acid Q) in a whasit Including an aromaUc sthvent such as 

toluerie one. able rwWi orwithwt an addmveto Increase the rSe dths 

roachion. Suitable additWes Are China gel, eiimiinuni oyJde, sodium hythtsdde, 
20 sold sodlunacetate.ApreferradsolventtojæjoLâ  the ding closureis 

� toluene; preferred addwves are scalum hydroxide and sodium acetate. 
Sodium acetate Is most prefermd as ft typeally results in the Sorteet reaction 

area. - 

In an altema.o method for thó ring closure, the arSno acid dorivativ (I) is 

26 convened Into an activ led acid form, such as an add thlorido, which upon 

� 
neaition wth a base, spor.tanaoIIs& cyrfives to the desired laotamQ. 

A fichiner cables .af the Invention relates to a process (Stheme iWfor the 

preparauoii Of Sns-2-chItht-1Q11-dThy&o41.[(meth)iamlnQ)maThy.diSTu-
(b,i]oxep!ne-I O-carbag,IIc acid (II), which Is a regloiuomer of to amino said 

30 derivallva (I) depicted in Scheme Ill. The process comprises The steps of (a) 
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mdijcon den enamlde, 5Io2,3dro-2-m1i6j1. 
OXepIflof4,5.4pyrroI4,na M. to proddo a mIur. of Ectams, bins-5-
Ch]Om-2.33 12b4obhym-z,usJyi_i H4ber,3

 

1 -ono (WI), (VII), and 

R367]xepI*5ipyTruh1.one (VIII); (b)hydmsis of the Iscurns WV) 
(VIII) byfreatment In anahoflosduon with an excess of a shong (alkarl) 
base thereby pmduÆig a m<ture of the amino acid derivae (II) and Us 

FmSp0ndIn9 isomer. d.2.thbro.1O,l1-dthyd.11-t(matenolnethyq-
dibei(boxapIne.1Qrtoojflc acrd (He); and (c) pwlficaflcwi ofthe aMino 

10 ad derNae (II) from the rr m.Ooftheonion add dedvaWG 
(II)to the desirod Iaam (VII), whlth Is aregissomer of Me inoani IM 
depicted in Scheme I, above, and subsequent nbd ciction of the lectern arnfde 
9r0up ytekia asenapine (A). 

HO°pn  
HO 

110 (lip) 

15 &znmeIV 

� The x.arMdo 
c]pyrmi-1 on (Vfl can for Inane be pmpared In a number ofeynthears 
steps wevUng from 4-oh Ioropbot and methyl 24bcocnophony(eoelats as 

descdbod In Example S. 



27/09 07 14 21 FAX +314120U2 2 NV 0ROAJ0N FAT DEFT. CAM ASSOADOS Q022 

WO 2O06/j05j3 PCT/P30O6/O6149 
1 

A,cther aspect of the inentiori proIdes an &terna�ve process for prepo.lng 
asanapine (A) as shovt, In Scheme V. The pocese 
an aITno add derIvave (I) Or (II) with a reducing agent Such as borne or 
lithium aluminum Fwddde. optionally In combjrjaor, wliui a Lewis add each as. 

5 ajuMnum chrodda means-pot resion prowies a,enapne (A) Ins typical 
)ield of 10%. 

THF OH HO I 
(0 A) 

Schema V 

A*jrther aspect of the Invandlon provides the frans-arnirto add derlvsves of 
10 formWe (I)or(lasd.pdinSdlemR&ll-v,ortheenanomorofsuch 

tansamino add derKnva having The opposite abeolute configuration, or   
raceohic mbduro of seth treamlno acid derivaje ore salt thereof. SuEtabla 

sale Include alkali metal aejta  such as sodIum, potassium or li#ilwii salts, or 

salts obtained from the combination v.th an organic base, such asliis.isthyl-

Is amine 1rloff4amine and the like. Other suilabla salts include add addition 

salts which my be obtainS by banding $1e free compounds (I) or (II) wtth a 

mlriemi acid such as hydrochloric sold or hydrobrornic acid, orwith an organic 

ad such as maieic add,  acalic acid, Inethan4 sul5onc acid, and the like. 

Suitable add addition sa otasenopble (A) can be cbtamod from the 

20 heathentwqfl, a ’nineS add such as hydrochloric add. hydrobronhlo add. 
phosphoric acid and sulMIc acId, Or with an oroanic acid such as TOT example 

asorbcacd, c&ioidd, tadaricacld, lactic add, maleic acid malone acid, 

� fumaric acid, glycolic add, succhns  acid, pmpinnlc acid, scefic add And 

methane sulfonic add. The praiSed add addition salt of asenapine is the 

25 malea$ son, i.e. Org 6 
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EXAMPLES 

� The followLl9 examples are lIlustr$ve and non4lniig and represent opeoftic 
embodiments of The present havenlion. In each Of Vie examples below, The 

nipaunds 019 5222, asenapine (A) and all c- and fln.DmJwors�e.g., 
npour’ds (I). (II), (I%, M. 0/Il) and (Vlll)�are moenlateE, and the pairs of 

bold wedged bonds or bold and heahed wedged bonds used Inthofr sbijclural 
toinso indle rate stereachiiiI configuration. 

General Methods 

For most of the examples, NMR speflt were recorded on a Bnjker DPX 4 
10 H-NMRd1erTICaI shafts (6) are reported In parts per Million (ppm) and has 

referenced to This as an Internal ethodard usIng the following aarevns: 

(sInglet), d (doubled), dd (double doub) t) and in (miifplet). Madel opecirm 

were recorded on aPE SCIEX API 165, 60 diromatcçranie were rerdod 

� 
ort a HPSBOQN with  Restek 

15 mSe 1. PreparatIon of bans-Il- hloro.2.S3a12D4atrahydre.2- 

Schema II. 

A Mtn of Mons- (M and all1-hIoro43Ma.12b-tefrahvQ-g-mem%4 

1P*dlbZ3-6jIrSsdrsiitl4.one 1 

20 UriderN2 atniosphem. iodIne (4.5 g, 18 mimI) was added to a vtred 

suspension of magnesIum (1.75 gram, 71.87 rymol) in toluene (175 re-). Over 

a Period of 20 rTiintftes. a Solution of llIoro2,3.dft,ydro2-rnothyMS-dE-

her142,36,7Joxeph,o[4.6.c]pynol_l-onS (III) (25 gram 84 mmcC see Wrier at 

al. above) In rTlethanot (115 rTt) sms aded. The reaction ntium saw stirTod 

25 for 35rnilet Than, mar a period ofl hours Sportlonsofrnagnealunig, 

� 
41.00 rTliol)fbUhead by one larger poron ofrrgnesIum (2g. 82.12 mimI) 

were added. Water (600 nt) and M hydrochloric acid (65 rrL} were added 

Moping the taSeratire below 400. Toltier.e (50 ut) was added the layers 

Were eeparated, and The water layer w .xtaoted with tolUene (2x IOU mL), 

so the combined toluono layei wore washed with water (200 rTiJ ditd over 

magnesIum sulfate, flltemd and e2ratao. Th gave a rnJxlure of tmns-11-
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[4.B-o]-
pyrToI-i.on. (IV) and thAIdoro2,3,3,12b4eftd,o.2.mgff),14H. 

dlben2,3:67joxopIito(4)s4wff4_1_m £’O tZS5 g, �100%) in the rao 
1:4 as detwininod by 114-NMRsell GO. 

S B. ChmrnatcQraoj,iy (alca) oudflàn am 

S-Ua7abt,do4]nOflo.efle(DBN, 1.S L) isaddodlotokiana (400 
Ij containing a rnwige of ds-Jso$r (V) and tens4sonw (N) (10 kg In total) 
and the reauon adxboo is swred for I hour  20t. Water (200 L) se added 

and th.pHofthe aqueous JerisadpJstdbpF{4y4macecaSd 

ID (8PoxT1a*1.0L). Inning isnfinLzeflr15rMuitesand tnecessary. 

aceo acid is added to adjust the pH to 4.0 if 0.2). The layn are separated. 

The toluene Inner Is washed with water (200 L). conoantratedlo a volume of 

25 L and purified by chrontaigraphy on silica (100 kg) wth toluena (116 L) 

arid toluene:ethyi acetate 95:5 vN(900 L) The fraona are pooled and 

� m fram,s containing sxoIivyoonTound 

tehydro-2-methyJ-1ft.dIbent23:8,7xepir44,5- py,rol-1-orie-(lV) am 

n,blrted and ooncenhated Jo a volume of 50 L. Factions containing Cat-Il-

thIoru-233a, I 2b1*ahyo-2-nlethyl-t dlbenz2,36,7]oxepin445.c]pyITol-

1-one or assures o1frw,s-II.iIoo-2.3aj2b4atahydro-24rxet-lF 

20 thbon423:e,71oxepino[4,5.a]pynol-1-ono (IV) and ds-1 t-thIoro4MMA.12b-

tetrahydro-2-cneth4-1 Sdib#nz !2$6,7]oxepio(45-c]pyrmI-I -erie (V) am 

combined. 

C. Beosa*d I Ocingon Neill) MN 
The canbined fmnna containing th-1.omer M one Isorr,ethed again 

25 using DEN in bluer,s and subsequent plirlflcailon by chmrn$ogTaphy as 

de1bed abcnno Is repeated Was. Pracflana containing exoluslvoly frens-1 1-
1�cam

 (iv) are combined and oveporatad in iiacuum to gIve 4.9 kg. (49% nVm) 

of =de tmnal1-ohIoro2,ei2b-tafrahy&o-2-mthyklttdibemI2,a6,7]-

30 oxepino(4.5c]pyTroI-I-orIe (IV). Recrystaluzaflon fiom rnethartot prodet 

baps-1l-thIoro-2.33a12b-tefrahy&o-2ot-lf3diben42.36,7]-
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oxopinof4,5]pyn,l_top (I (3.8 kO, 88%); ITPIE0.6C: 1H4MR (400.13 
MHz, ODe13 mlaveto TMS) 83.03 (d, 3H)4.03 (in, IH),3.534.65 (in, 211), 
3.82 (in, 1 H), 7.01-7.28 (in, SF!), 787 (* I H). 

r*MMPIG 2. Proparaffon of Sns4.hIoro-1O,11.d;hydm-11.ffmethyl. 
5 amino)mathyfl4bep4b xe-lGc.thoxyue acid (0 

� TO a solution Of11thbro23,3i2frtafrahydro2meviyJ1t 

(9 (2 goun, 8.7 rrtnoi) In ethanol 
(20 niL) was Addial potassium hydrSde (3.6 Q 67 nmi). The reaction 
nixtso was heated to reflig Per 5 houra The reaction mJxjro Was 6flpOIUIed 

10 and water was added (5 Ti) The water phase was washed with cilethyl 

ether(2x 25 r). The aqueous phase was acidified wth concentrated 
hydrothioric acid to a pH betwean 5 and 0, rawAng In a gum propIthte. 

Ewa sees adeeJ(25nt),wiuch SowlydissoWedthe gun, and 

resulted In theThrmatnoq fin e orychesofthe mooed. The cz),SsWere 

� IS tlltaied and dæed to gve 

meThy1-diborb,oxepIn-10-mocadd (I) (1.1952%); nip 154.4°C;’H-

NMR (399.87 MI-lz a, MeOD relative to TftIS) 8 2.CG (s, 311), 2A5 and 2.60 (2x 

m, 2H). 3.23 (S 114). 3.50 (m, IH),-3.92(d, 1K). 8$6-720 (Ill, el-). 

Fnmpl. 3. PreparatIon 

20 amIno)methyiJ.dlbenztb,4oxepIn_1O.aarbo]ffle acid hydrochloride 

(I)FlCj 

Potassium hydro,dde (333.8 g, 6.30 mole) was added V a mixture of 

ds-Ii-chloro-23saj2drØ2lol-ll3dIbefl42,3z,floxepino(4,5-

tvmI-I-one (V) and bns11.nZ3a,i2btIhflD.2-meW-lH-
26 dIbe.RrA3:6,7]Qxepino[4,]pynoI-I-oiie (IV) (105g. 351 innS, franSols 

1.110 IMdIsec*ed ine,an (10 rnlj.Tha rSxtJre use s based to roflwf 

� IS twa Pa,tafuwetiwiol (BOO niL) na avapomled and waler was 

(1.5 1). The aquson phaus was extacsd wW, tdiiene (2 x 750 rnL). To The 

water phase was subsequently added toluene (SDO mL) and concentrated! 

30 hydrochlorIc acid to adjust the pH to 1. Dur1n the sadden of JiydmoIor1c acid 

the ternperatur dses to 75°c. The waler layer was separalad and upon 
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cooling Metals ofSn&-8.ohloro4O,1 1-dlidro41.Umeilan1Ino)methyff-
dibern1bj]oxepin.10cartoljo acid hydrochloride were fanned. The orysSis 
wore WHOCted by   and the hng(U.NCl (84 g, 6S%) nip 2151C 

(dgc); ’It-NMR (309.87 MHz in MeOD Mews to ThIS) 62.65 (s 3H), 3.30 (s 
5 2H)3.96(m, IH)4.32 (d, l&I),7.lI-7.35 (m,614). - 

� D2mLS PrspaaISon 

ma*hyh1ffdiberulZ3:5,7Ia1epinor4,sc pynol-1.on. (Pin 

Zlafla0-cJ1lo-l0,11-dIhydm-I 1-ffrnetiYylanhlno)rnethytj-dlborRtbtJ-
10 upin-1&.tho  acid hydrontdeçI)  Wit 

(es g) and sW (35g) 

Were Sli9peflded In xyJam (650 rr4 The suspen&on ma heated to reflia for 
I night The roncon mbdure ws cooled to WC and ethy’ acetate (550 it) 
Me added. The 8111m gel was filtered off and whed an ethyl acetate (560 
niL). The organic phase am evaporated. The wide product Was dIS&Ved in 

� 15 niothanol (750 ntj, The hadhiotol me paiy evaporated upon which 

or),talDzaon of the product takes place. Afar cooing to 50 for 3 hQIJrtt to 

PuductuMs obtained by Medea, Thls yeded b,nsAl-CttGa3aI2b-
tetrahydwZmMHbnzz,361)oxephio4,&.c]pys-I-one (IV) (41.89. 

6O%) mp 150W0 1ftNMR (4C0.13 Mi-li in COds re{ath,e to This) & 3.03 (d, 

20 311), 4.03 (m, IlU, 33-3.65 (m, 2H). 3.82 (ni IH), 7.01-7.28 (a 61-0, 7.07 

(dd,1i4) 

Trans. Ioro-10,11-dihydro.1 I.((mSlamlno)methybont(&l 
weepo,1 O-afhcixylio and hydrochloilde (l).HO (0 9, 142 rTri) was SUS-- 

25 padded Sri dichhrornethane (1 1) and N,N.dhnethylformariilde (50 mU to INs 

5uspenn was added x1lon)1 Minute (50mLs4 rmiol).Marsoninutesa 
� dear eolulion was formed. This aoluQn was added droplMSe tea cold mbdwe 

of nth and (IL) andy eThthmIne(158, 1150 rmnol)AddfflonSIlleibyl sent nB 

(36 niL) was added to acimt the pH to!. The ongandu phase was washed with 
30 IN hydrod,iodo acId (1 L) and wfth babe (R x 1 1). The organic phase was 

subseuenfly washed v4th salurated sodium NItOSte softiflon (IL). The 
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organic phase was dried with magnesium euIlIa and evaporated. The crude 
product (40.1 g) was cTystaDIzod from methanol (100 ITt). This tJFT,]StISd 
(zinz-1 l-ohIo2.33i12b4eahno2-meP*l l#dbec2.&a,7]aep?no-
[4$-4pvo!-1-one ( (32 g75%): ’ti-NMR (3S87 MFt In COCh Mauve to 

5 tMs) 8303 (d. 3M). 4.03 (rn IN). 8.fl.3.66 (m.2H), 882 (in, IH), 701-7.28 
(m6H),7.87(dd.IH). 

a*ie -Pv.cvstion of a&enapino frae7$5chIom.2,Sat2b4etva-
hYdro.Zthylen43ojpfflg%5gJpyrmle (A) 

To a first reandonvosoJ Moroiieutydrojran (2.4 niL) slot 
10 wee added aluminum chloride (167 mg 1.26 mriwd). To to reaching 

suspension waw a[owbr added lithium &urtium hydtlde (8.77 mmcl). To a 
second roawi vessel conlairmig THE (4 ni) was added Uen&8-Cti!oro-

1011-dih)Adro-1 1-1ietamlno)rnShyfl-thbenzfboxephi-10.carbojio add 
hy& (l).HCI (0.4 9, 1.26 mmo). At -lot the wi%njs of the first 

15 reaction VINSUN Yawner added to the eacond reaction vessel. After 30 minute. 
Ilie reaction rilildurs was quenched with waler and extracted with talueie. The 
toruane was diled wiltn magnluni suWate and evaporated. This prolded 

cmde bins oro-23 8a,l2b4eushytho-2a1P&-1Hdibenzf2,3:6,7]-

cxopinof4,5-c]pylTcle(A) In nearly quantha*eyIedwlth a purity of 63%; 1J4. 

20 NMR (400.13 MHz In CDci reIave to ThIS) 62.64 (8, 3M), 3.15 (III, 2H) 3.25 

and 3.01 (2x rTI, 411), 7.01-736 (m, TH). 

rnmol. 6. Preparation of Æsenapin. frans-ScNoro-2,S,3a.l2b4etra-

hydro-2inethyI4N.Jlb.tu(2.3:e,71ox.p10014.s.dJpyrToIe (A) 

Aluminum cticcMe (8S kg) Is added in ortionstoketrahvdzonrt (l 00 

25 1) at Ut. Stirring No corri and a 10% soloilan of lithium Surninum hydride 

lntefrahydroren (as.0 L)b added k.oprngthe temperature belowl VC. The 

�Mixture !s coned to IYC and alfirred for 15 miturtes. A Warn a Mane-1 1-

chroro2.aal2bhd.2n,ethyJ1s*dIp,&6MoJspIno(46-c]pyrToI-
1-anc (1W (10.0 k) In teUhydtojnn (1001416 added to the r1lJre WtiIle 

30 keepIng the temperabn b&ow 15’C. T&nr.ydroruran (3 L) Is added sUning 

Is continuedfor I hour at 10t, and 0.8 N sodium hydTl3xide solution (IOU L) 
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bedded keeping the1mperathre below lOt. Stirring Is coriffiwed for 15 

minutes at20t end inluesa (150 L) and of nter (100 Li are added. Sthlng 

Is continued! for 15 mInutes at 20C and the ealt layer’s separated The salt 
I&yer is adjactad with toluene (2 x 50 U. The combined thri We separated 

5 and the aqueous layer is extracted with of toiuene (50 14 The combined 

organic layers am evaporated In vacuum at 70°c to give frans-5-chloro-

2,3,12frtewhydo.24iet1lH..1Ibc.-i,p3:6J]oxepInof4&c1pyrola (A) 

(9.4 kg, 90%); H-NMR(400.13 Mt In Cod3 rSaflye IoTMB) 8254 (s, 3H). 
3.15 (m, 2K), 3.25 and 3.61 (2 x M, 411), 7.01-7.36 (ItI, 710. 

10 brample 7 Preparation of annapine maisate (Org Gfl2) 
Free base UW,S4thom4!3,Sa,12b-tehahy&o-2.flleThyI.lb* 

dIbeIr2311,71oxo01o}4$-c] pyn-ds(A) (123 kg) mras diMaccamd in etYri (2 
L) at ØOt. Cbaral 74 g) wee added; after stirring for 30 minutes at 60’C, 

the cluumcad was Alteredand wasIwdw1Thcfl,so (12 L). The ltatewas 
� 15 warmed to 6&C and was mainlained at this tempthtjro while a WEFTI1 (GOt) 

solution of naielc acid (554 ) In ethanol (3.5 L) was added over  16 minute 

period. The saluflon was coned and seeded at 15t After  haurs sthTing at 

15CC the suspenelgn was cooled to 10°C and the eiysIe Were tutored, 

washed edin and ethanol and dud. 

20 ’14-NMR (400.13 MHz In COO12 rejaUvo to This) S3.14 (a, 3H0, 3.93 rn, 211), 
SJO and 4o8(2xm,4H),6.24 is, 2H, Anylcprotonsóf  medic add),?.16-
7.34 (in, 7K); ness upectomeby rrr/z MA, 229,220,201,194,166, and 44. 

E,TIcIe p PreparatIon of a mixture of frai.s41.thioro2Asa.12b-

tMrahydro-2.thytI*merl42,3:0,7Joxepina(45cj py,roi-louie (IV) 
- 25 and cormpodn0 cis-Isomer (t) 

� A.

 

(E and  - chiqv-2-ohenoh ro.cMc gold UddBd 

aster 
Aeokon a (&chloro-2phennJphefl)4$celic add methyl eetar (167 

9, 805 mrrO and m6W teawks (173 mL. 2$ mel) In t-buT mtth ether 
3D (IL) was cooled to�lot. to this soflAon was added pothaslum tbutoxlde 
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(115G, lOS not) porljorywfee so Ujat the tan,pemtjrs remajn$d balm 0C. 

After 30 minutes, the real ws quenched by addition of 4N aqueous 
drOchIotharAd (400 m14. Ths Orgaelt *at woo saarated and washed with 

watsr(3 x  Ti) areatoratedbd not (350mL). The oofraconswho 

5 mbIned end concarib.–ad to dryness and ueed .æthout piirtOon. The 
product Is 90% IF  shown by NMR 111 NMR (400 MM COW U (a, 311, S 
methyl group;Z mhYl Is at 3.7) 68 (d. 1H 6.9 M. 211), 70 IFI). 72 (FIt 
SH), 7.3 Mn, 2H) 11.8 (d, 1H, E hyal ptni; ZhydrOprOtonisat4.7). 

8. SChipro-dI &æoxeni-jO.raxv*o add niothl eater 
10 AsIwyOf2-(5ioro-2-phnonyi).34iro,4,.yvcavjd methyl 

aster (210 g, 691 mmoi) was heated ri pyroiosporIc add (420 g) to WC. 
Mariwo hours, the roacvon was cooled to 20C and hexane (250 mL 

toluene (5W mL), arm water(600ML) users added lo quench theroan. 
The orpaiilg eyer vms separated and washed wt saturated aqueous sodium 

� 
15 birbonate (600 ML) and saturated brIne (500 ml). The organic fractiDr, 185 

- Conceitatad and the housing cil was aflalllzed fmmn n-iiianoi (500 mnL 
20Q for one hour and �lot Ibriwo hon), a4ildi povIdad the tided 
compound osoif-white wy,tais (112g, 85%)IeIdr steps Aand 8).’M NMR 
(400 MHz, Cods) 3.9 (a, 3M), 71-7.2 (III. 311), 7.3 (m, 211), 7.4 (t 1l-Q, 7.6(4, 

20 IH), eQ (0, 1It) 

C. T’&dto-1l-ntbmnshyl-1O 1l-nto.dibanzdbtne-10-
RrdtM e 

To a 5 L3eok round bosom task was added SdiIorO-6.fl4bM-
oXeplrt-10carbo4lic add methyl star (305 g, 1.06 mTL 100 fOOWOd by 

26 ThF (1.25 L) and t- iifl-totani1uanldEio (27g. 0.15 mTlol, 0.14 ag). To 
- this soit.on was added flitomnetharis (576 9, 9.45 nI, 89 sq) in THr (0.5 L) 

� .4’lIe maintaining a temperahiro Of  than WT. no reausem irdin was 
� s1lr,d at room temperature umml judged ccosaft by HPLC (overnight 3% 

maith,g maleris). On ad corneta  mW terifary b141 ether (I 25 L). under 
O (0.6 L). and IN HO (0.6 I,) were added, the layers were separated, and the 

aqueous layer was ext.ctad a second fin,ewffii MIRE (IL). The combined! 
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OrgaMc I3yWA were washed with IN HC (2x0.8 L) and eatjrated aodiuni 
chloride (0.6 L). After addition afthiuerrn (2 L) to organic frauflon Was 

Concentrated under manure tha volume less than2LlokJons(1L)was 
added, end the rnlflme was conc.raratedto minimum volume. Addition of 

5 THF(&5 L) afforded the titled compound ass light colored ooluffon ’thh ’ 
used wtthout further puilftcauon (Wag, 1.06 nfl the el) HPLC anew 
45%Ioruene, 48% trans-r,ftro eater, 6% c/s-ntro aMer 1% etarung material. 

HPLC conditions: column- 3.5 m, mrbax ss-pher-1, 3mm c 1W mm; 

oh’en-g,dIerrt from 55% water (al% H00)/46% methanol (0.1% HOCU) 

ID -to 100% methanol (0.1% HOCls) In 10 minutes and I,old tor2 rnrnit; ow 
0.6 mtJminl.go; dejeonon o1210 nm. 

U. 11M1ir,a,w44.thlo-10,11.,floaboruofbJloxE-1n-
roxIc acj madvol eater and 11.chlpro-13.Sa.1Z-t.frahvdro-1Hdlbenz-

I2.SS.1iwofrq4.&d ovrrt-1 01?2 

� 15 Ni aqueous sluriy of A7000 sponge nickS catimlyst (111.74 9/60 ML, 
ontainirig approdmately 60.36 g of cethlywt on a drybasis) was washed by 

adding iMP (40 mE.). agitating, arid dGrTthIg the supemMarlt The catalyst 

&uriy sws then charged to a1500-mL Kaeteky-C strrred SLutodave Mi the 

old oftHF(2fi it). The vessel was5aSed purged wth hy&ogon, and 

20 pras&J,lzed to about 50 Peg wit hydrogen. Tine mixture was sUrTed at 1100 
rpm at room ternperjre and a sclLon of fras4-ohloro,1 t-nitoniethyl-- 

ad methyl eater (ca. 369g. 

l.OernoHnSOOmLThF) diluted loaSOmL min ThF was added ata ratio nf 

aboui3.1 ff&InthutaoverThe mum  about 4Shour  The thrnperatI.reof 
2 the reaction mtjrt rose from the exothern, &d was mntalned batmen 20 

W 32t by the application alert external water cooling baft The total 

� 
prassuro In the memor  maintained at 50 to 60 pig hywppMflg 
hydrogen orb.dernand though a pressJm regulator from higb-preSelJre 

reswvolrof KTlcvm volume. "r to addwon of Me starting mateæul was 

30 complete, The addition systeifi was dnnd ’Mm ThF (2 x 26 mL) into the 

reactor. The completed mention riMrre ma dared at room tempe{atUTe 
under about 60 ps hydrogen overnight After viriting of the hydrogen, the 
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mourn mbcture was caulously vsouwn Meted and the cake Washed with 

THF (Note: cara Is roquired to avoid drying of the cate[yst cake In air) to afford 
a ntse Oft ad mpotmds (16 mci, thacm) es amP sotuton. 

This material was used witho  hater purIfluon. HPLC area% assay the 

combined Made and washings (1266 0) was devoid of slarUrig niatojia], and 

oor,slstod of a mbdum of the eçecIod anno ester and o-er,d frans-

lactanis. }IPLC condWons: same as step C, above. 

E. TIa,s11-d,kw-23.3a 1ThbJrt&-rtM-1Md]berath71-
oxaSngr46-cl o’irol1-griq CM and wrrest ds-lwrrw olJ 

10 TO a 51 SnGdk sound bottom fask egifipped With madianicai sdrrtng 
was added ThF (tO L) foflowed bythehydrogondon prod Ldfromopb 

- 

(1.06 mobs in about 0.81 THFI The contents eta vassel ware bsequent-

& WOW t)0CSoUdpotasSu.rnbatibixide(178g, 1.59ni, 1.Seq)was 

then added porffon.iMsewtjue motioning a tempomttwe of 1005 than 5C0. 

� 

15 The resuifirç dait suspension was sflrmd at Im 111am 5C until corTleth 

COI15LIT1PtJOntheaIT1irlodoor, me detariffinud by HPLC Olmethyl sAfaIe 

(170 rnL, 1.8 mol; 1.7 eq)was then slow  added while nintalnIng a 
temperatur, of Was than VC, gMng an orange suspension. the contents of 

the vessel ware a&nd at less than 50 uni The reawa8 ccmete by 
20 HPLC (C 5% desnehI laam) at Mich time an,rnonium hydrwdd. (0.5 L) in 

watar(1 CL) waseddei to deiiose any romainirigdimethyl SLiIŁte. The 
otluro was gradually warmedto room lSrrçarathe arid stflod overnight. 
Ethyl acatate (0.5 L) was added and be lass wore separated. The reaulnl 
aqueous layaroontajrjedp,u luda Mad were exUacted Into efllacetate 

28 (2.5 L 0.51) at &evsted temperature (Src). The cornbft,sd organic hyers 
wore nann%edh vacuoto a voilite of less than 1 1 oclate (0 25 L) Was 

� 

added, arid thn resultant suspension was warmed to Sot Mloweel by cooling 

W Ot. The suspension was ilitared, washed wit octaoa and dited under 

vacuum at 50t to afford proaominarrtly the ciaorner M (215.7 g 68% yIeld 

an fran oxopine ester). HPLC affia% 1.5% unImoM1, 98.4% obAsome M. and 

(iO. ne funds from the above Ieoiatlon was ttMsd 
under vacuum. Mitt was added, and the mbcture was healed to reilux. The 
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resttnnt suspension was wd6d to morn temperathre, ifitered, and ddedlo 
afford a mixture of cia- and bana-Isomas, (v) and (W), mspooftve& (28.9g. 
9% YwWI FIPLC area%: 7.9 % caftearmer M, 92.1% tjvwlsonier (lW The 

Mines how the second jsgflnr1 was cont,ted under vawuni, MTBE (500 
5 mU and adane (50 mL) wore added, and The mtdure heated to. reflux. The 

resilient suepenSon ws cocked to 01 lIit&ed, and dried to afford a rnLxture 
of c- and trans.leomer, (V) and flY). reepectiv (12.29,4% yield). HPLC 
area%; 4.8% ct4scm’ar (\92A% u*io.n92.1% frar&.,vsc (N). HPLC 

ndlthM, asnie as step C, above. Total yield of the 6sd compounds was 
10 256.89,81% from bais-5c4orc-1 i.nomethyt10,lidliydxG4ibenzo[bM. 

oxerie-10-crboxyo acid meThI ester (stop C). 

Examobe S. Preparation of wasnalfirso via the hadam has.SChloro. 

2,33a.12b*stmhydro2tb,I.1HdThenz3:0,71 oxepina (4,Sc] "and. 

la1-one (V1J) 
S & I244-Ch1v-Sw.aM-ohwT*Ic aaKa 

Methyl 2-bromoph.n4acotata (47.0 grants 2111.3 mmcl) and 4’ohloro-
phenol (27.8 grams, 215.8 mmol) were dissolved In disease (190 ml) tiThile 

warming to Sot. To the resultrig solution wSaddod under stirring In an 
20 Inert nlfrogen *sphere, coalum catenate (141 gmrj, 4322 mmmi) and 

coppez(i)thlojjde (18.56g, 862 nI). Fbiei, N,N-diriiethylglyclne (448 
gmrns.4S2mina) vane added to use green suspension. The reaction rnture 
was healed at 110 t (roflwlernpezatwe) for4 days while slirring. The 

reathon mixture was liltared over dateline, veI was washed with doxane (40 

26 nJ). The dioxane YdSS rsrrnjd Invacutto lemna a brewnisli W. Ethyl acolate 

0 DO ml) was added tote ofi and the pH of the nowding mmoure V.5 adjusted 

to1byaddltionof1MHCl(300ffl).The organic phase weswastiedlh 

� 
sathrated brine (300 ml), dried on magnesIum eulphate and thłri Conoenfliod 

Under ncuumtoyield 672 gram (208rnn,ol;95 %) of *(4ib0D.Ph0T1Y) 

30 ienyflceUc add methyl ester as a brown all. The on was dIssolved In 
nisuielioT (2EC nil), whereupon KOH (18.2 grams; 1.4 oq) was added. The 
resung solution was heated for   h at   t, The reaction mixture was 

cooled and the methwI (20(1 nI) was removed under vacuum. To tile 



37/09 07 14 25 FAI 1412650502 IN ORC_&J0N PAT DEPT. . CAVEL ABAA00S 4033 

� WO 204j&W136 
18 

Msidue water (I DO ml) was added and the pH mom ad!usd to I by eddtthn of 
IM H (25 niJ). Th3 reaQng crysls were thtored off and Wled In vames, at 
40 t to yield 47.3 rne (180 mmcl; 87 94) of j2-(4-oro-pherioxy)-pheny 
atec add (Oç. 

5 0x 

Si.&J dnata XI 
2-(cIl10ro-phenoi)-phanscetjo add M (47.3 grerT: ISO mmol) 

was suspended in toluene (140 ml) at 48 C. To this susponSon dlmeflI-
tmam1e (4.0 ml) and SO02 (19.8 ml; 271 mmd; 1.5 so) In lojuano (18 ml) 

10 Were added. Adier 10 min to reacflon mbthjre was ccenhated wider VaCUO 
aM snipped ivAce with bloano, to yield a brownish all of[2-(4-oIoro-

� 
phsno)-phenyff.ecatyI thlorlde. The oU was suspended In loluons (75 ml). 

To the suspension was added at St a soluthn ofsarmsine niemylestar 

(ao.a 

grams 217 mmol) and thethylejnlne (57 ml) In a rrxtum of dlrnath)I-

W thnianilde (236 ml) and toluene (47 ml). The brDwnTSh suspensIon vnes etred 

for2 hours ad mom tamperatuma To to roacgcn mbcture watst (750 nil) was 

added and the mbdure was extracted was vat eth)l aÆetate (500 nil) The 

othanle phase was washed with satjrated Has (700 ml) and dried o 

rnnaslum sulØhata. The solvent was removed üi vawJum to yield niefll-N- - 
20 P (613 graS 

292 mr,l) as a brownish oil. 

cl 

� 

HO2Q 
an 

C: 342A4 l0ro.eh..4{teayO-1-i,.fl,.4aerrSidins2.4-dlone P0) 
To a aospemaim 

asst-8uDK 

(21.7 Imenei lQSmmol) mntoluerie (240 

25 rr)waseddedurernikconat20tasolubouotoompoundPQ (61.3 
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giwna), 
as obtained under (8), In tokie( 240 ml). The ruIffii9 susponscon 

was stred overnight. To the brownish suspenaton w.ter (750 nil) v.s a&Jod. 

The Woburn was enacted 3 Urnos with ethyl acetate (3x 300 ml). The 

combined organIc phases were washed with water (200 ml), The pH of the 
5 water-phase was adj.J,lad with Ha to i. The obried crystals wore srred for 

3 hours balme fiftering off. The o.stnIs wAre thiS undorvacJjum at4O tto 

leave 40.2 grams (127 STWIIOI, 72 %) of 
niethy1-pyrrofldlne-2,sdjone M. GC-pu&jr, 98%. 

10 D;&Ctro-2S41r D-24rS1-1H.dWer 23,t 71 aaDiT 

�P20 (90 wam5) was added in potonsto H004 (90 grams) wtdle 
nialnialning thu temperature bw 140t. The mkbge was .htelad at 116 C 
for 1.5 hour, whereupon &p-(4hopheny-14teq-prolIdhie 

15 2,4-doc% QO) (80 9TWi 95 rm,r) was added. The raeulffng TTMaIrSWSS 
sUrnacl for 4days at 115 t to IM °Cwth exo P205 (in one s porlions cr5 
grams oath were sded). The rnMlure was poured into water (200 ml) and the 
resijth9 precjpitate me sunned ovenight. The rnMura was e,wacted ith 
dichlorometharie (250 mr) and washed with sal. NaHOO5 pH 7). Alar 

20 dryln9 on magnesium sulphate the solvent wes removed under "mum, 
The resuffing crude Product wasdInolyS In nietha (M MI) at 70 a 
Following removal of part of the methanol by evaporation the product 
ciystaI!ed. The mbjm was stirred overnight at -12 t The crystals were 
1eredand driadlo preShlon234Ibydro2-mthfr1H-dibenz[23;67 

0 25 OXOPInO j4,5.41 pynt-1-oe(M) (16.4 gTan. 55 manual; 58 34), purity 
accorIng to G092 %. ’M-NMR (4 MHz, CIJOIs): 3.2 (A, 31H), 4.3(s. 1)1), 
3.8 (n, IH). 7.2-7.4 Cm OH), 8.2Ind. lEt). 
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E zb -6-Ot 23, I yflo-tNi-t 4&ew QflTI n 
r4.5-d nt-1-a VL and 1loro2.3a1.4afrt’o-2-fnS4-1H-
dthenz F2.347] oxeojno F4.5-pl owvoMcre (0) (VIII) - 

� L‰der rA atnosplwn ædThe (3.0 grans, 11 nwiI) was aOCtO 
St euspenslon of magneum (1.22 warns, 50 nvT) h toluene (82 ml). 

- Nor  Pureed oflO minutes asolLm1 o$d,Ioro-fldlhydro-2-meW-1H-
diberz 12.3;67] oxepino [4.5-c] py7ml-I.ne (Vi) (16.4 gram, 65 nrncl) In 
methanol (57 ml) was added. The readjon mb(ture was atted for 35 minutes. 
Then over a ourfud of 2 hours 3p ons of magnesIum (2 x 500 not. 41.06 

10 nmol) followed by one lamer portion of magnesium (4 x 500 rug, 8212 rnmol) 
were added. Water (600 ml) end co,, hydrochloric add (65 not wars arided 

whilekeełnglriotempaatilzo  below 4ut. Toluene (soml)wesedd ad, the 
layema were separated end the ?.t layder  extracted lwtoe with toluene 
(100 ml). The cornblmiad toluene layer, were washed with stlar (ZOO mr) 

. 15 dtlecJ on notagrundurn suhala, filtered and evaporetad. This 9ave a mLt4re of 

fren&thr-2,3,3a,12b4enhydro-2.mefl1E+.dibei2 [2.3:6.71 oxepino 

14.5-c3 pyUOI-1-Or (Vii) and &&chJoro.2.3.3a,12b4oUahydr,2-meth)4-1H-
dlbenz 12,3:6.7] oxapino 14,6-c pynol-1-one (6) (VIII) (13.6 OmXT. a2 %) In 

the ratio (VIt) t (VIII) = 3.7 as doI.onjjrsn by H-NMR and CC. 
20 1H-NMR (400 MI-iz, CDC 6); 29(5, 311, cis). 3.0 (saIl, bans), 4.0 (in, UI), 

353-3.65 (mm 2H), as (mm III), 7.0 (d, I H, tans), 7.15-7.28 (In. 611), 7.4 (dd, 

IH.cIs),7.9(ddIH,frans). 

F: bens-2-Oom-10 I l-&w&o-I14(mJ r,nlriok,wfl.aberbJka.jln-
25 11-rboxvlio add hvdichlo11 (ItI - 

The n,lare of loctams (Vii) and (WI) (13$ gmms, 45 mrT, tans/ds 

ralo 1:2.3), obtaIned tes dewdbed under E, was dlasolved in steno’ (140 nI). 

� To the sohSn potasskrn, hJPdIV9de i*ia edded (43 Arms. 511 ’TRie), 
� 

whereupon the rrtdjre wei heated In retec for 18 ha,. part otme ethanol 

S (80 ITt) was svepted es watarwas added (200 it). The aqueous Ithase 
was excted twice with toluone (I Uteri). Subs quenflytoIue’e (100 ml) was 
added to the Water phase, followed by conventated hydrochloric add to 
adJtt the pH to1. surflv - addWaci cc ç1iIorfCSad  one E2.nporature 
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rtaes to 766C. The water Isyorns sepeomem and upon 000lmg the product 
otaIil7ed. The u3ndi were oollect.d by fiifrsvon and dried to prode 
frw,s4-ctii0ro-101 1-dmydro-1O-gmeuwlaruino)memyqdlberwib.floxepIri1l-
cath0cwIIo acid hydmthlortde (TI) (3.75 grams, 10.6 read, 22 %). 

5 M.P. 208.1 ’C. 1H-NMR (400 MIt, MoOD): 2.6(s, 311), 3-3 (s. 211), 3.9 (ITI. 

IH), 4.4 (d, IH), 7.10-7.36 (m. ON). 

3: frana5ChJo-2.3,3a1b-tebhydrQ2qveth%41Hdjbeni .36,71 oxcoino 
4Sd rTS1 - NI) 

10 To a suspension otfrns-2.chloro-1o.11-dIhydro-11-((n,athyIamIno)-

mefllonzfloxepin11boxyadd hydnaddodde (II) (ZOO grams. ç - 
6$5 mTttct flluene (16 ml) was added sadlunn acetate (Oia graIns, 6.70 
mmde). The suspension was hooted for2 hours at reflim. The mnlxthre was 
filtar04 and the Mrale was conoentatQd under vacuum at5O 

t 

to lama 
15 brownish oil (1.49 grams .4.97 mmcl 89%) shown to be a n-thdure at Mans 

(Vii) and cis (WI) In the ratio (till): (VIII) = 92 as determined by 1H-NMR and 

$0 Ciystajhzaflon from methanol (20 ml) gevo pure bw,s5-thloro-
2,3,3a.12bteSlflro2-meths1.1441berQ 12ft6j] dxapno 4,5-o Wflth4 
one (VII) In a yield of 0.80 gr (2.61 mmcl, 47%). 

20 M.p: 146.4 ’C. K-NMR (400 MHz CDCI); 3,1 (s, 3H, buns), 4.2 (m, IH), 
3.53-3,66 (lii, 211), 3.8 (rn 1H), 7.0 Cd, 1113, 7.15-728 (m, 5H), 7,8 (ªi. Il-U,  

H:Asaine: 

12.at7l oxapirm F4,5-c7 IMTCIO IM 
25 Mumlnum chloride (652 mg) was added In portions to mahydm*nn 

(5 ml-) at 0 ’C. tinder sllrrng a 10% soludkon of lithium aluminum hydride In 
tenehydraflUm (1.36 nt) na elov4 added while keeping the temperature 

� bebw lot. The mb’tIJrema cooled W  ’C and effrred for 15 mlnutes.A 
solun ofUan. chloro-2,3.Sa,I2babtydro.2iiiethyllfl.dlbenz ,3671 

30 OXGTAIt 14,5-Ct] pflltt-lcn.(MI) (0.40 grams) in to ldtofnn (4 itt) was 
added to the mitre while keeping tie temperature below 15 ’C. SIkTing was 
comthued Tor2 hours at 

lot whereupon 0.5 N sodium termite solution (15 
- niL) was added while keepIng The temperature below 10 t. Stlfflng was 
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conhIr.ued for 16 minutes at2O T. The salt layer was extacted tMce with a 

tolUafltetyl acatate (82) ntturo (25 rr4me combined organic layers ware 
ddeon n,sgnq.jum auI’a1e, flteped and ovapagtod in vacuah, yl&d 0.28 

Gums (94%) ofUms4ch123.3a,12b(ehydro-2.n1efj1yI-1H.dIbenz 
5 j2367] oxepirro 14M-c] p* (A). 

14-NMR (400 MIt, CDch);2M (saM), 3.1 (m, 2H), 3.2(m. 0), 3 (rn, 2H). 
701-738 (rn 7H), 

[1 
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CLAiMS 

1. AVns-amL,oaQiddefiuThJooffocrnLaa IortouSaII, 

- OH 
Ii) (U) 

or the enanliorner ofeacii tmns-arnlno acid drntvatve having the 
oppoFte absolute cm,flgurafion, or a ,acemb mlxtjre of eath hn&-

amino add debt. oraSt theroct 

2. A kans-amino add dei1vut,o selected from Lnns8.chIcro-10,11. 

d1hydro-I 
1-

dIhidro-1 I -(ruathylanino)c d(wbMoxspl.1 tho$(t acid 

frafJ,-2tNnro-10,11 4hydrol  I4(me*iI.rnIno)n1othyfl-diben4bl 
oxepirie4O-carboc 004 or a saftThereoT. 

3. A process for preparing atana-anilno and dezfvaqe of formu 

a 

OH

 

the process onapasing ’ecttng a rTxture of Isolanis of forrrajla Wand 

fomiulay. 

�0 
C’ 

Ht 

� (WI (’0 

with a base in The proserito of an G!CL 
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4 A process tor prcparing a tnms-amlno add ds.lvaUe of formula II, 

HL PL 

Me pross wmptlng reang a mbjuro of bcams of fomifflo VII and 
formula VIII. 

elm a 

with abaeInthopreserIceofanaft,hoL 

5. The procos of daim 3 or claim 4, whemln The base ml aikolirie base 
thafls preeent bi .oflhIomotic exeass, and the alcohol Is a Cl to CO 
alkonol. 

10 6 Thspr000ssofcIaim3ordalm4,wfimeinthebaselspotassiu,r 
hydro1de and The alhoi Is ethanol. 

1 A pros for preparing asonapine offbrmula A, 

1: 
ora saftihoroof tes corTccIslag: 

15 (a) cy refrns.arnnoaddertvaV.ofthrmulalorformula IL 

5tJ 
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or a salt thereof, to give a lactam of fotmula W or familial W. 

C 
(b) reducing the carbon moiety ofabam of forTnula IV or formula 

5 Vii to givomo asorlaphe o#fotmula A4 and 

SO) opthially oriverung th aaenajthia of formula Atoast 
- thereof. 

8 Tha process of claim 7. wherein cydng comprises heafing the frans-

amino acid derivative of Ibmiula a or fnrmula 11n a Solvent 

10 U. The process of done 7, whereIn cyclizing comprises heathg the bar’s-

amino acid dertatbr.00froman lorfwmula Un asolvent and jnthe 

promenco of and iuni acetate. 

10. The process of claIm?, whereIn cycllzir,g comprises aovaUng the 
carth1lc acid mle, of the trar.sant’o acid derivative of formula I or 

75 bmvM R. and t’ng the aciaed cacüotc acid 14W1 S base. 

11. Apros for pmpa.ingas.napineoffi,nrwJMA 

H 

rQç?  

or a saft themo the w&ss compdsh,g: 
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(a) atng 0 tans ita acid dorIvath,e of ¶mtl or fornrOa ii, 

I 
org salt thereof withe reduSr agent to gtve serrnpIne OhbrmulaA; 

(b) oplionaBy nvertn the eseospine be st thereof 

12. The Process Of claIm 11, vdieSn the rediing agent Is borene or 
lithium aluminum hydride. 
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COMPUESIOS INTERMEDJARIOS PARA LA PREPARACION DE TRANS-5-

CLORO-2METIL-2,3.3a12b-TETRAHIDRO-IH-OIBENZ(2.3 6j1-OXEPINOI4.6-

C1PIRROL. 

5 Esta invenciOn Be relaciona con derivados do aminoÆcjdo novedosos, can 

procesos para su preparacion, y con el use de los derivados de aminoacido an la 

preparacion de trans-5-oloro-2-metip-2, 3, 3a, 1 2b-tetrahidro-1 H-dibenz-- 

12.3:6 7J oxe pin a [4, 5-cjp Errol 

� 10 El 

c]pirrol, que se conoce comunmente cone asenapina, es Un compuesto que tiene 

actividad depresora del SNO y actividades de aritibistamina y antiserotonina (Ver 

Patents Estadounidense No. 4145434 otorgada a van den Burg). El perfil 

farmacologico de la asenapina, SUB cinØticos y metabolismo, y los primoros 

15 estudios do eficacia y seguridad en voluntarios humanos en pacientes 

esquizofrenicos Be han revisado (VerDe Boer at al., Drugs of the Future! 18(12), 

1117-1123, 1993). Be no ostablacido que la sal maleato de asenapina, conocida 

coma Org 5222, as un antagonista de serotonina, noradrenalina y dopaminade alta 

potencia, de amplio espectro. La asenapina exhibe actividad antisicOtica potencial 

20 y puede set 6til en el tratarniento de depresiOn (ver solicitud do patents 

internacional WO 99132108). Be he descrito una preparacion farmaceutica 

adecuada pare administracion sublingual a bucal de maleato de asenapina (ver 

solicitud de patents internacional WO 95/23600). El maleato do asenapina as 

ahora objeto de estudios cllnicos, hacienda sintesis a gran escala de la sustancEa 

25 do drugs necesaria. 
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Una metc,dologia general pairs Is preparaciOri de asonapina as describe an Is 

Patents Estadounidense No. 4146,434. Se ban reporlado las propiedades fisico-- 

quimicas do Is sustancia de droga, Ong 5222, (Funks at al., Aaneim.- - 

Forsch/Drug.Res., 40 536-539, 1990). Melodies sinteticos adicionales para Is 

preparaciOn de Ong 5222 y tambien se ban descrfto sus derivados 

radioetiquetados Wader at al., J Labs/led Comp. Radiophami., 34, 845-869, 

1994) . 

Las iltimas etapas en un promise conocido pairs Is preparaciofl de 

� 

10 asenapina (A) as describen an of Esquerna I, En este p100090, ci enlace dobc an 

La enamida, 11-cloro-2,3-dibidro-2-nistiL-IH-dibenz[2,3;6,7]oxepino[45-c]pirrOl-1-

one (III), as reduce par tratamiento con magnesio an nietanolltolueno pars 

producir una rnozcla de un trans-isoniero deseado. trans-i 1-oloro-2,3,3a,121

tetrahidro-2-metil-IH-dibenzt2,3:67loxepin 14,5-cjpirrol-1-ona (IV), y un cis-

15 isomero no deseado, cis -I 1-oloro-2,3,3a,12b-tetrahLdro-2-nletil-1K-diben42,3:6,7j-

oxepino[4,5-c]pirrol-1-ona (V), an Una proporción de 1:4. 

_____ 

t 

Ct 
(110 CM (V) 

Cl op IN 
cr(lD cOOH 

(�) Omim 

Esquema I 

20 


