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ANEXOS

Comprobante de pago de la tasa de presentacion de la solicitud 5
Documento que acredita la existencia y representacion legal cuando el solicitante sea persona juridica Prot. 1.'—'1.398
Poderes si fuere ei caso Protocolo No. 17.398

Documento de cesién del inventor al solicitante o a su causante

Declaraciones

Copia de [a solicitud internacional. (Resumen, descripcion, reivindicaciones, dibujos)

Traduccion de la solicitud internacional al castellano. (Resumen, descripcidn, reivindicaciones, dibujos)

Copia del examen preliminar intemacional efectuado por la Autoridad Intemacional de Examen
Preliminar (IPEA).
Traducclén del examen preliminar internacional efectuado por la IPEA

De ser el caso copia de contrato de acceso.

De ser el caso, documento que acredite Ia licencla o autorizacién de uso de conocimientos tradicioi::ales
de las comunidades indigenas e

De ser el caso, certificado de deposito del material bicldgico x
Arte final 12 X 12.

De ser el caso, informacién sobre otras solicitudes de patente o titulos obtenidos en el axtranjero por el
mismo titular o su causante, relacionadas parcial o totaimente con la invencién de esta solicitud.
De ser el caso, modificaciones efectuadas a la solichud internacional
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NOMBRE: _JIMENA ESCOBAR URIBE
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Solicito expresamente a nombre de la sociedad °
NOVARTIS AG., sociedad constituida de |

conformidad con las leyes de suiza, domiciliada en
Lichtstrasse 35, CH-4056 Basilea, Suiza, el
otorgamiento de Patente para la invencién titulada
"CARBAMATOS AZABICICLICOS Y SU USO
COMO AGONISTAS DEL RECEPTOR DE
ACETILCOLINA ALFA-7-NICOTiNICO”.

Clase: A 61

TN
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International AEllm No.

REQUEST
MAY
uulﬁmu 3 001 (0365 m)
T T eation bo o prcsent EUROPEAN PATENT OFFICE

according to the Patent Caoperation Treaty. PCT INTERNATIONAL APPLICATION

Name of miw_n" Office and "PCT International Aml_:.' cation”

Applicant¥ or agent’ file reference
{if desired) (12 characters maximum) 4 -31400A

BoxNe.I  TITLE OF INVENTION
AZABICYCLIC CARBAMATES

BaxNo.II APPLICANT

Name and addresa: { Family neme folizwed by given name; for a lagal maty, joll official dutignation. The addrass

st include pastal cods and e of country. The couatry of she address indicased s this Box Is the applicans’s D . . .

Saate (that I, counsry) of residence if na Swate of residence is buficated beiow.) This person 18 also inventar

Novartis AG

Schwarzwaldallee 215 TagioocNo. 441 61324 11 11

2%5! Basel Facsimils Na +41 6132275 32
Teleprinter No.

Stute (that is, country) of nationality: CH State (that is, couniry) of residence CH

This person ks appliea mupmu all designpred States except the United States the Statey Indicated in

for the purposes of: the United States of Amvrica of Anerica only the Supplemental Box

BoxNo. Il FURTHER APPLICANT(S) ANIVOR (FURTHER) INVENTOR(S)

Naovee amd addvess: ( Family acme followed by given name; for a lagal ansity, fall official designation. The address

mut include portai cods and mame of couniry. The country of the address indicated in this Bax ir the applicant’s This i

Siatw (that it, country) of reyidence if ne Ssare of residency is indicated belaw.) pexson is:

Novartis-Erfindungen applicant only

Verwaltungsgesellachait m.b.H. . .

Brunner Strasse 59 D spplicant and inventor

1230 Vienna D inventor only (If this check-bar is

AT marked, do not fill in below.)

State (thar is, country) of nationality: AT State (rhar ix, corniry) of residence: AT

This person is applicant D.ndulpmd Dmmmw the United States the States indicated in

for the purposes of: Staten the United States of America of America caly the Supplemenml Box

E Further applicants and/or (further) inventors are indicated on a continuation sheet.

Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has been appointad to act on behalf m gt Dmmu
of the applicani(s) before the competent Intemational Anthorithes as:

Name and address: { Family name followed by given name; for a legal eatity, il official designation. The
aabdresy must incinde posist code and name of comniry.) TeephanoNo.  +41 61324 11 11

BECKER, Konrad

Novartls AG o
Corporate Intellectual Property Facximile No.  +41 61 322 75 32
Patent & Trademark Department

4002 Basel
CH Telegrinter No.

D Addreas for b'o:-rupmdmeﬂ Mark this check-box where no agent or common representative is/has been appointed and the
space above is used instead to indicate a special address to which carrespondence should be sent.

Form PCT/RONQ1 (fir sheet) (July 1998; reprint January 2001) See Notes ta the request form
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Sheet 2.,

Continustion of Box No. 111

FURTHER APFLICANT(S) AND/OR (FURTHER) INVENTOR(S)

If none of the following sub-boxes is used, this sheat shonld not ba included in the reguast.

N and wiidresy: { Fasily narag follownd by given name; for a lagal entity, full official The sddrexy syt

inelude parial cods and name of conntry. The country of the address indicased in this Box ls she appUeunnt'y Suvy {that iz, ™ iee

country} of resldence if no Stwie of residence it indicaied below.) 13 person is:

NOZULAK, Joachim O spplicant culy

In der Zlegelel 1 applicant and invenior

;9.!423 Heltershelm OO  inventor anly (if this check-bax
is marked, do not fill in below.)

State {thor is, couniry) of nagionality: Stade {that is, couniry) of residence:

DE DE
"Mis pernon is applicant D ol desigrared all designated States except the Unled Stazes the States indicated in
for the purposes of: the United States of America of Ametica only the Supplemental Box

Nanw and adiiress; { Family nowe followed by given name; for a lagal ewiliy, fuil official designaien. The address masy
incinde posal code and name of country. The counrry of the adkiress indiated in thix Box ir the applicant's Sui {that i,
couniry) of residence if no Sware of residence is indicated below.)

This person is:
D applicant only
(M applicant and invenior

O inventor only (if this check-box

Is marked, do not fill in below,)
Sinte (that is, country) of nationality: Simw (that is, conrury) of residance:
This person is spplicant Dulu—u all deslgnated States exerpt the United States the States indicored in
for the purposes oft the United Stases of America of Amesica only the Supplemental Box
-
Nums sd address: { Family aaww followed by given nams; for a isgal entity, jall officiai designasion. The sddresy must
include poysal pode and name of country. Tha country &f the address indicnied in this Bax is the applicant’s Siate (shar is, This pesson is:
cwuntry) of mesidence if no Swaiz of residency is indicand beiow.) "

O  applicant only

D applicant and inventor

O  inventor only (if this check-box
is marked, do not fill in below.)

Siate (thar is, couniry) of aationality: Steie (thar I3, country) of residence:

This person is applicant lllﬁp-ud all desigronted Stwies except the Undved Stazas the Siazes indicsted in
for the purposes of: the United States of America of America anly the Supplemental Boa
Nnddﬂulhﬂﬂy“ﬂmdb]m“:ﬁuhplulm]ﬂw The addrays muxt

include parssl code and xams of country. mmdmmmnnnmumwhmrmu
country) of residence if no State of residence Iz indicwted beiow.)

This person is:
0 applicant anly
O applicant and inventor

L3 inventor only (if this check-bax
is marked, do not fill in below.)

State (thar is. couniry) of natiosality: Stute (thar is, country) of residence:

all designated States axcept
the United States of America

the United States
of Americs only

nlilmlllm'iﬂll . ot dia

all designased
Sates

for the purposes of
‘ﬁ Further applicants and/or {further) inventars are indicated on ancother continuation sheet.

Form PCT/RQ/101 {continuation sheet) (July 1998: reprint January 2001) See Notes to the request form
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Box No.V DESIGNATION OF STATES

The following designations are bereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked):
Reglonal Patent

AP ARIFO Puipst: GE Ghana, GM Garmbia, KE Kenya, LS Levatho, MW Malawl, MZ Mammbique, SD Sudan, SL Sierra Leme, 57 Swaziland,
'grUnlul Republic of Tanzanis, UG Uganda, ZW Zimbatwe, and sny other Statn which Is & Contracting Siate of the Harare Protacol and of the

EA Eurmian Patent: AM Armenis, AZ Aserbaijan, BY Belanm, KG Xyrgyotan, KZ Karakhstan, MD Republic of Moldovs, RU Russisn
Federation, TJ Tajikistan, TM Torkmenistan, and any other State which bs s Coutracting State of the Furagian Patent Convention and of the PCT

EP  Eoropesn Patent: AT Austris, BE Belgium, CH and LI Switzariand and Liccheenstein, CY Cypros, DE Germazy, DK Denmark, ES Spain,
F1 Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, MC Monaco, NL Neherlands, PY Portugal,
SE Sweden, TR Turkey, and any other State which it a Contracting State of the Europeas Patent Convention and of the PCT
OA  OAPI Patent: BF Burkina Faso, BJ Benin, CF Central Afiican Republic, CG Conga, €I Céee dvaire, CM Camearoon, GA Gabon, GN Guices,
GW Guinea-Bixma, ML Mali, MR Mawitania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State which is & member Staiz of
OAP! and a Contracting Staie of the PCT {{f otker kind of prosection or mreatment desired, rpecify on dotted line).
Natlonal Pulent (if ogher kind of protection or treatmen: desired, specify on dotted line);
AE  Uniwd Amb Emires LC  Ssinrlucis
AG  Amigus and Barbuds LK  SAlanks
AL  Albenis LR  Libeia
AM  Amneia B 1S Lesothe.
AT  Auma LT  Liwania
AU Ausmiia i LU Luxembours
8 Az  Ambeims LV  Lavh
BA  Bosgia and Herzegovine B mA Moo
BB Bubsdm MD  Republic of Maldova
K »G  Bulgwis MG  Madagascar.
BR  Bruil ) MK  Theformer Yugoslav Republic of Macedonis..............._......
BY Betans B My Moagla
52  Belix B wMw Milw
E caA Cawde B Mx Maio
CHundLl Switzeriand and Liechierstein MZ . Momumbique
K N Cim 4  NO Norway
B o Cconkia B N NewZabm
CU Cubs PL  Poland
B cz CoxchRepublc B er  Powg
DE  Gemmay RO  Romsnia
DK  Deamark RU  Rusmias Federmtion
DM  Dominies &  SD  Suom
DZ  Algma B s Sweden
EE  Esonia SG  Singapors,
ES  Span B u  sowen
Al Fnad B sx Ssovakia
GB  Unhed Kingdom 5L Sz Leome
)  GD Grenada & T Telikiman
GE  Geormgin EH ™ Toimmiss
X GE Ghm Bt TR Turkey
CM  Gambis B TT  Trinidad and Tobego.
HR  Croaiia B TZ  United Republic of Tazzania.
B9  HU  Huogary. S UA  Ukmine
ID  Indonesia UG Ugnda
B o e B us  United Soates of America
EH ™ i UZ  Usbekisun
E 5 iciend VN  VitNam
JP  Jlapan YU  Yogoslavia
KE Kema Jd  ZA  South Afiica
KG Kyrgymmn B  zw  Zimbebwe
KP  Demncraiic People’s Republic of Korea Check-box reserved for designating States which have become
I KR  Republic of Korea pary o afier lasnance of this shees:
KZ  Kamkhem, M (o
. B ¢ Eosdor..e.......
Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4,9(b) all other
designations which would be itted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded from
the scope of this statement. applicant declures that thase additional designations are subject to confirmation and that any designation
which 15 not confirmned before the expiration of 15 months from the priority date is to be regarded as withdrawn by the applicant at the
expiration of that time limil. (Confirmation (includi must reach the recaivi within ghe 15-month time limis,

Form PCT/RO/101 (second sheet) (Jaruary 2001) See Notes to the reques: form
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Supplemental Box If the Supplemental Box is not used, this sheet should not be Included in the request.

I. If, in any of the Boxes, the space Is inswfficlant 1o furnish all the information: in such case, write “Conlinuation of Box No. ..."
[indicate the number of the Box] and furnish the information in the same manner ar required according to the captions of the Box in
which the space was insufficient, in particular:

(i) if more than two persons are involved ar applicants and/or inventors and ro “continuation sheet” ir available: in such case,
write“Coniinuation of Bax No. II1" and indicate for each additional person the sams type of information ar required in Box No.
II1. The country of the address indicared in thiz Box ix the appllcant's State (thot is, country) of residence if no State of residence
is indicated below;

(i) if. in Box No. 11 or in any of the sub-boxes of Box No. I1l, the indication “the States indicated in the Supplemental Box* is
checked: in such case, write “Continuation of Box No. Ii" or “Continuation of Bex No. IIf* or “Continuation of Boxes No. Il and
No. 11" (as the case may be), indicate the name of the applicant{s) involved and, nexs io (each} such name, the State(s) (and/or,
where applicable, ARIPO, Eurasian, European or OAFI patent) for the purposes of which the named person is applican:;

(i) if. in Box No. 1l or in any of the sub-boxes of Box No. 11, the inventor or the inventor/applicant is not inventor for the purposes
of all designated States or for the purposss of the United Siates of Americs; in mch case, write “Continuation of Bex No. l™ or
*Continuaiion of Box No, III” or “Continuation of Boxes No. I and No. " {as the case may be), indicats the name of the
iventor(s) and. next 1o (each) such name, the Stase{s) (and/or, whers applicable, ARIPO, Eurasian, European or OAPI patent) for
the purposes of which the named person is inventor;

(iv) if, in addition io the agent(s) indicated in Bax No. 1V, there are furthar agenis: in such case, wriie “Coniinuation of Bex No. IV"
and indicare for each furihar agent the same type of information as required in Box No. IV;

(v) if. in Box No. V, the name of any State {or OAPI) is accompanied by the indication "patent of additien,” or “certificate of
addition.” or if. in Box No. V, the name of the United States of America is accompanied by an indicaiion “continuation” or
confinuation- in-part™ in such case, write “Continuation of Box No. V" and the name of each Siate involved (or OAPI), and afier
the name of each such Swate (or OAFI), the number of the parent ritle or parent application and the date of grant of the parent title
or filing of the parent application;

(vi) il in Bax No. VI, there are more than three sariier sppiications whose priority is claimed: in such case, write "Continuation of
Box No. VI™ and indicale for each additional earller application the same type aof information as reuired in Box No. VI;

(vil} if. in Box No. V1, the earlier application is an ARIPO application: in such case, wrile “Continuation of Box No. VI", specify the
number of the item corresponding 1o that earlier application and indicate ar least one country party to the Paris Conveniion for
the Prolection of Indusirial Property or one Member of the World Trade Organizalion for which that earlier application was filed

2. lf. with regard to the preceutionary designation statement contained in Box No. V, the applicant withes 1o exclude any Siate(s)
from the scope of that statement: in such cave, write “Designarion{s) excluded from precauticnary designation siatement™ and
indicate the name or swo-letter code of each State 30 excipded.

3. If the applicant claims, in respect of any designated Office, the benefits of provizions of the national law concerning non-
preajudicial dizclosurss or exceptions 1o lack of noveily: in such case, write “Siaiement concerning non-prejudicial disclosures or
excépiions o lack of novelty” and furnish that statement below.

ntin
Novarlls AG is applicant for all designated Siates with the exception of: AT (Austria)
US (USA)

No, lll
Novartis-Erfindungen Verwaltungegeselischaft m.b.H. is applicant for AT (Austria) only.

Form PCT/RO/101 (supplemental sheet) {Janusry 2000; reprint January 2001) See Notes to the request form

}
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BoxNo.Vl PRI RITY CLAIM O rurher priority claims are indicated in the Supplemental Box

“Filing Due Number Where cartier spplication i
of enrlier application of earfier application national application: | regional application:* | imemational application:
(day/month/year) country __ regiona] Office receiving Office
frem (1)
May 2000 0010955.3 GB

ST E
itemn (2)
iem (i)

[T The receiving Offica is requested to prepare and transrait to the Internationa) Buresn & certified copy
of the exsfier application(s) (enly {f the earlier application was filed with the Office which for the purposes
of the prexent international application is the receiving Office) idetlfied above as hem(s) .
* Where the sarlier application is an ARIPO application, & iz mardatory 1o indicats in the Supplemsntal Box at least one country party to the Paris
Convention for the Prowection of Industrial wiich that earlier jon was filed (Rule 4.1 iiL See S, i Box

Box No. VII  INTERNATIONAL SEARCHING AUTHORITY

Cholce of International Searching Authority (ISA) | Request tv uss results of exrlier senrch; reference (o that search (fan surifer Joarch has been
{f rwg ar mare Insermarions! Seerching Axthoriries are carvied out by o requested from the internarions! Searching Authority):
vamprient 1o carry out the intermarional srarch, indivae the
Authonty chasen; the Two~lener code may ba used): Daie (daymonshiyear) Numiber Countyy {or regional Offics)
ISA/
Box No. VIII CHECK LIST; LANGUAGE OF FILING
This inteyeational applicstion conting This interustionsl spplicatios is secompanied by the Hem(s) marked below:
the following nusnber of sheets:
request : 5 1 foe calculation sheet
deseription (excjuding 11 2. & separaie signed power of altomey
sequence listing part) 3
s 3 3 copy of general power of sttorney; reference mumber, if any: AV 38671 + 37586
ali H
4, D satenent explaining lack of tignature
ahana M
s. pricrity documest(s) ideatified In Box No V1 a8 ltern(o): (1)
dmwi :
o - 6. [0  tansimion ofinernationa! sppiication lnto (ngoage):
it
rhescripioa T - 7. [0  scpamus indications concerning deposited microongamism or orber biological muuerial
8. [J  mociecds andior eming acid sequence fisting in computer readable form
Total rumber of sheets : 20 D g In
9. ather (specify):
Figure of the drawings which Languags of fliing of the
should accompany the abetract: - Inernational application: English

Box Na. IX SIGNATURE OF APPLICANT OR AGENT

Next ro each signature, indicate the name of the parzon rigning and ihe capacity in which tha person signs (if ruch capacity ix not cbvicus from reading

the request) in the name of the applicants
The representative
. Berles
20.04.2001 BECKER, Konrad, AV 36671 + 37586
chmmlbommu T
1. Dmofu:n-lru:l orn- rpareed . wings:
3 Cmunlueormnlmpthmhn"ul
llnr.lynmvdpp-lwdlmm
internatonal & not
4 Dmol'mdymdllnmﬂl reeeived:
corrections under PCT Article 11(2):
5. Imemational Sexrching Authority ISA/ 6. [ | Tranaminal of search copy deiayed
‘ (if two or more are competent): umil search fee ls paid
Far Imormational Buresu uae only
Date of receipt of the record copy

by the Intemational Burean:

Form PCT/RO/101 (last sheet) (July 1998; reprint January 2001) See Notes to the request form
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WO 01/85727 Al

{12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOFERATION TREATY (PCT)

(19) World Intellectual Property Organixation
International Bureau

(43) International Publication Date

(10) International Publication Number

15 November 2001 (15.11.2001) PCT WO 01/85727 Al
(51) Internstionnl Patent Classification™  CO7D 453/06, (81) Designated States (national): AE, AG, AL, AM, AT. AU,
AGIK 31/439, A6IP 43200 AZ.BA, BB, BG, BR. BY, BZ. CA, CH.CN.£O)CR, CU,
CZ,DE. DK. DM, DZ, EE, ES. FL. GB. GD. H.GM,

(21) Intermationsl Application Namber: PCT/EP01/05008

(22) Internationsl Filing Date: 3 May 2001 (03.05.2001)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

0010955.3 5 May 2000(05.05:2000) GB

(1) Applicast (for all designared Staies except AT, US): NO-
VARTIS AG [CH/CHI: Lichistrasse 35, CH-4056 Basel
(CH).

(71) Applieant {for AT only): NOVARTIS-ERFINDUNGEN
VERWALTUNGSGESELLSCHAFT MBH [AT/AT]:
Brunner Strasse 59. A-1230 Vienna (AT).

(72) 1mventor; and
(75) Invemtor/Applicant (for US anly): NOZULAK, Jeachim
(DE/DE]}; In der Ziegelei 1, 79423 Heitersheim (DE).

(74) Agent: BECKER, Koarad: Novartls AG. Corporate
Intellectual Property, Patent & Trademsrk Department,
CH-4002 Basel (CH).

HR, HU, ID, IL, IN, IS, I, KE, KG, KF. KR, KZ LC, LXK,
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX,
MZ, NO, NZ. PL, PT, RO, RU, 5D, SE, 5G. SL, SK. SL,
TI.TM. TR, TT. TZ. UA, UG, US, UZ. VN, YU. ZA. ZW,

(84) Designated States (regional): ARIPO patent (GH, GM.,
KE, LS, MW, MZ, SD, SL. SZ. TZ, UG, ZW). Eurasian
patent (AM, AZ, BY, KG, KZ, MD.RU, T], TM), European
pateat (AT, BE, CH, CY. DE. DK. ES, F1, FR, GB. GR. IE,
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BI, CF.
CG. Cl, CM.GA. GN, GW, ML. MR, NE, SN, TD, TG).

Published:

with international secrch report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

KFor swo-letter codes and other abbraviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular izsue of the PCT Gazette.

{54) Title: AZABICYCLIC CARBAMATES AND THEIR USE AS ALPHA-7 NICOTINIC ACETYLCHOLINE RECEPTOR AG-

ONISTS

(57) Abstract: Mimﬁmmﬁdumt;lpwndsoffmhﬂ)whﬁnn.k

N

)

R,

R,
| )
A

I

R,. Ry and R; are as defined in the description, and the preparation thereof. The
compounds of formnia (1) sre uscful as pharmaceuticals.



P + TM Dept.

From the INTERNATIONAL SEARCHING AUTHORITY

To:

NOVARTIS AG y
Corporate Intellectual Property | P + TH Dept, ™EN
Attn. Becker, Konrad

Patent & Trademark Department
CH-4002 Basel 2. Okt. 2001 (PCT Rule 44.1)
Kopien: T-

Date of maliing

(Gapmonthysan)  22/10/2001
Apglicant's or agent's file refarence
4 -31400A FOR FURTHER ACTION See paragraphs 1 and 4 below
Intenational appiication No. intemational fling dats
PCT/EP 01/ 05008 (dapimonthiyear) — 03/05/2001

Applicant
NOYARTIS AG

1. m The applicant is hereby notified that the International Search Report has been eswhblished and Is transmitted herewith.

Flling of amendments and statement under Article 19:
The applicant Is entied, it he eo wishes, 1o amend the claims of the Intemational Appication {eee Rule 48):

When? The time Smit for lling such amendmanta is normally 2 months from the date of ransmitial of the
international Search Report. however, for more detalis, ses the nolas on the accompanying sheet.

Where? Directly io the Intemational Bureau of WIPQ
34, chamin das Colombeties
1211 Geneva 20, Switzerland
Fascimie No.: (41-22) 740.14.35

For more detailed Instructions, see the notes on the accompanying sheel.

2. D The appicant (s hereby notified that no Intemational Search Report will be establiahed and that the declaration under
Articla 17{2)(a) o that effect s ransmiteed horewith.

3. [] with regand to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant Is notifled that

D the protest wgether with the decislon therson has been transmitiad 1o the Inlemational Bureau togather with the
applicant's request o lorward the lexts of both the protest and the dacision thereon b the dasignated OmMcas.,

D no decision hae been made yet on the protast: the applicant will be notified as soon as a declsion ks made.

4, Further action(s): The applicant Is reminded of the following:

Shartly atiar 18 montha from the priorily date, the international epplication will be published by the Intemational Bureau.
i the applicant wishes o avold or posipone publication, a notice of withdmwal of the International appiication, or of the
priority claim, must reach the Intemational Bureau as provided In Rules 80bis.1 and 80b/s.3, respectively, before the
camplation of the technical preparations for Inlemational publication.

Within 19 months from the priority date, a demand for intemational preiminary examination must be fied it the applicant
wighet to postpone the entry Into the national phase until 30 manths from the priorily date (In some Offices even later).

Within 20 manths from the priority date, the applicant must perform the prescribed acis for entry into the national phase
before all designawmd Offices which have nat been electad In the demand ar in & kater election within i9 months from the
priority date o could not be electad because they ane not bound by Chapter I1.

Name and mailing adtrass of the international Searching Authority | Authorizad officer

European Patent Office, P.B. 5818 Patentiaan 2 . .
NL-2280 HV Rijswilk Eva Bleijs

. Tol. (+31-70) 340-2040, Tx. 31 851 eponl,
Fax: (+31-70) 340-3016

Form PCTASA/220 {(July 1998)



NOTES TOF RM PCT/ISA/220

Theas Notes are intended o give the basio imstructions concsming the Siling of amencdmaents undar article 19. The
Notes are bawad on the requiremsnts of tha Palenl Cooperation Tresly, the Regulalions end the Administrative Instrudtions
under that Trealy. In case of discrepancy betwesn thase Noles and thoss requiremanis, the latter are spplicable. For more
delailed information, ses also the PCT Applicant's Guide, a publiaation of WIPO,

in thase Noles, "Article”, “Rula”, and “Section” refur to theprovisions of the PCT, the PCT Regulstions and the PCT
Adminisirative Instructions reapectively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the Intemational search report, one oppartunily to amend the olaims of the
intemational spplication. k should however be emphasized thal, since all parts of the inlemational application (clsima,
description and drawings) may be amencded during the intemational preliminary examination prooedurs, there is usually
no netd to fils amendmaents of the claims under Arlicle 19 axnapl whers, 8.g. the applican wania the fafter 1o be published
for the purpoess of provisional protection or has another resson lor amending the claims befors inlemational pbulioation.
Furthermore, it shouid be emphasized that provisional protedtion is availabie in some Btales only.

What parts of the intemational appiication may be amended?
Under Article 19, only the slaima may be amended.
During the intemationad phass, the daime may also be smended (or further amandaed) under Article 34 before

the imtemational Prefiminary Examining Authority. The deseription and drawings may only be amanded under
Article 34 before the intermnational Examining Authorily.

Upon anby indo the national phase, all parts of the internalional appiication may bes amended under Article 28
of, where applicable, Article 41.

When? Within 2 montha from the dala of tranemiltal of the intemationsl search report or 18 manths from the prierity
date, whichever ime mit expires jxier. It should be noted, however, that the amendments will be conaidered
as having besn recsived on tims if they are recaived by the intemational Bursau after the expiration of the
applicable time imil but before the completion of the technical preparstions for intamational publication
(Pule 46.1).

Wheare not to file the amendmenta?

The amendments may only be fisd with the Inlemational Bureau and not with the recsiving Offios or the
Intemational Searching Authority (Rule 48.2).

Whare & demand for intemnational preiminary axamination has been/As filad, sse below.

How? Either by cancaliing one or more entire daims, by adding one or more new clsims or by amending the text of
ans or more of the claime e filed.

A teplacement shest must be submitted for sach shest of the claims which, on acodunt of an amendment or
amandments, differs from the shest ariginally Sed.

All the clsims sppearing on & replacemert shest must ba numbered in Arabio numerals. Where a olaim i
cancalled, ne renumbering al the other olains is required. In all casss where olsirms are renumbered, they must
ba renumbsered consscutively (Adminisiralive Instructiona, Seadtion 205(b)).

The amendments must be made in the language in which the internations! applicstion Is to be published.

What documenta mustUmay sccompany lthe amsndmenta?
Letter (Section 205(b)):
The amendments mus! be submitted with a latter.

The lstter will nol ba publishad with the intemationsl application and the smended cleima. & sheuld not be
aonfused with the “Stalement under Artiole 18{1)" (ses below, under "Statement under Articls 1%(1)").

The lsttor must be in English or French, al the choice of the appiicant. However, If the language of the
intsrnationsl application ls Engliah, the lettor must ba in English; if the language of the intsmatiomal sapplication
Is Franch, the istter must be in French,

[

Notes to Form PCTASA/220 (fiest aheet) {January 1994)
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s NOTES TO FORM PCT/ISA/220 (conlinued) 12

Tha letier must indicate the differences between the clsima as filed and the claims s amendad. & must, in
particular, indicate, in connection with each claim sappearing in the inlamational appication (it being understood
thal identioal indiaations conceming ssveral claims may be grouped), whether

() the claim is unchanged;

{f) the claim is oancelled;

(i) the claim in new;

{w) the claim repizosa ona or more odaims as Bed;

{v) the claim i the result of the division of a claim as Slad.

The following exampies [lusirate tha manner in which amendmants musi be sxplained In the
accompanying leltwr:

1. [Where originally there were 48 claims and after amandmant of some claims there are 51):
"Claims 1 lo 29, 31, 32, 34, 35, 37 10 48 replaced by amendad clais bearing the sams numbere;
clairme 30, 33 and 36 unchanged; new claime 40 to 51 added”

2, PWhere oniginally there were 15 caims and after amendment of all dlaims there are 11):
“Claima 1 to 15 replaced by smended olsims { to 11.*

3. [Whaere ariginally there ware 14 glaims and the amendments consist in eanceliing some caims and In adding
naw clabma):
“Claims 1 1o & and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.” or
"Claims 7 to 13 canceled; new claims 15, 18 and 17 added; sl other claims unchanged.”

4. [Where variows kinds of amandments are made]:
“Claimm 1-10 unchanged, claima 11 lo 13, 18 snd 19 cancelled; claims 14, 16 and 16 replaced by amended
cleim 14; claim 17 subdivided into amended clvime 15, 16 and 17; naw claime 20 and 21 ackled *

“Sisisment under article 18(1)" (Ruls 40.4)

The amandments may be ascompanied by a sistement explaining the amendmaeris and indicating any impact
Mnﬂ‘?nmmmﬁﬂhmmhbmﬁmmdhtmmomhmm

The statement will be published with the intemalional appiication and the amended elaima.
& must be in the language in which the internstienal appplication is 1o be published.
R must ba brief, not exoseding 500 words il in Englah or i ransisled into English.

R should not be confused with and doss not replace the lelter indicating tha differencan betwean the claime
aa fied and 28 amendad. i must be Hed on s ssparate shest arnd musl be identifed as such by a heading,
prederably by using the words "Statement unler Article 19(1)."

Rk may not contain any disparaging commants on the emalional searsh report or the relevance of citations
conlained in that report. Reference io citalions, relevant 1o a given olsim, conmamed in the intemnational search
report may be mads only in cormection with an amendment of that olaim.

Conssguencs ¥ a demand for international preliminary szaminatisn has alveady bean flled

Il at the time ol fiing any amendmants under Articis 19, a demand for intemnational preliminary sxamination
m-hdybunmmleMmIﬂﬂy at the same lime of fiing the amandments with the
intemnational Bursau, also file a copy of auch amendments with the Intlemalional Preliminary Examining
Mlhwiy(-uﬂubﬁ?!(l),lhtm)

Consequence with regard to translstion of the intemstional application for entry into the national phase

The spplicant’s sitention ia drawn io the fact thal, whare upon eniry imio the national phase, a tramlation of the
d-m-mﬁduﬁ-“ilmyhmhhhﬂdlohmmh inslead of, or
in addition i, the ramsistion of the daims as filed.

z&mu“mhwkmdcdlmmw , a0e Vohume it of the PCT Apglicant’s

Notes to Form PCTASA/220 (second shest) (January 1904)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Anicle 18 and Rules 43 and 44)

Applicant's or agent’s flla raference FOR FURTHER (.F‘oenn Nmpg%ﬂm of T;:l:m :f‘:hn:I;ullm s:;.:‘mm.
4 -31400A ACTION L ¥

Intamational appiication Ne. international Rling date (day/nonth/year) (Earllast) Pricrity Date {day/manih/yvear)
PCT/EP 01/05008 03/05/2001 05/05/2000

Applican

NOVARTIS AG

This inkernational Search Report has been prepared by this international Searching Authorily and Is ransmitted to the applicant
according 10 Aricte 18. A copy Is baing bansmitted to the Intemational Bureau.

This Inlemational Search Report conslsis of a total of 2 sheets.
1118 also accompamed by a copy of each prior art document cited H1 ffus 18port.

1. Basls of the report
a. With regard to the languagae, the International search was carried out on the basis of the inismational application in the
tanguage in which it was filed, uniess otherwise Indicated undar this kem.
D the intemational eaarch was carried oul on the basis of a translation of the international applicaton fumnishad to this
Authority {(Fule 23.1{b)).

b. With regard to any nuclesolide and/or amino acld saquence discioged In the intemational application, the international search
was carried out on the basls of the saquence listing :

contained In the intemational appiication In written form.

iNed togsether with the Intemational application in computer readable form,
fumished subsequently to this Authority In written form.

fumished subsaquently to this Authority in compuler readble form.

the statement that the subsaquently lumished written sequance listing doas not go bayond the disciosure In the
international apphcation as fied has been fumished.

the siatement that the information recorded In computer readahble form is identical 1o the written sequenca llsting has been
fumished

Certain claims ware found unsearchable {(See Box I).
Unity of invention is lacking (see Box I},

O= O 00000

4. With regard to the title,
[[] thetextis approved as submittad by the appiicant.
[X]  the wext has been established by this Authority 10 read as foliows:

AZABICYCLIC CARBAMATES AND THEIR USE AS ALPHA-7 NICOTINIC ACETYLCHOLINE
RECEPTOR AGONISTS

5. With regard to the abstract,

[X] e wextis approved as submitted by the appiicant.
the laxt has bean esiablished, according to Rule 38.2({b}, by this Authority as it appears In Box Iil. The applicant may,
within one month from the dae of malling of this international asarch report, submit commants o this Authority.

6. The figure of the drawings 10 ba publishad with the abstract is Figure No. —
n as suggestad by the appiicant, [X] noneot the ngures.
D ‘becausa the applicant falled 1o suggest a figura,
D because this figure befier characterizes the Invention.

Form PCTASA/210 (firat shaet) (July 1998)



INTERNATI NAL SEARCH REP RT

Internationsl Application No
PCT/EP 01/05008

. y-LT1
tee™?

FICATION OF
070453706 R61K31/439  A61P43/00

According 10 Infernational Pateni Clessification ($7C) or 10 both nallonal clessitication and B°C

B. FIELDS SEARCHED

IIllP'lEll;m nsaarchod (classificalion system iolowed by classification symbols)

CO7D A61K A61P

Documaniation sesrched oiher than minimum documentiation to the extens tha such documents are inciudad in tha fsids saarched

Enctronic dala base conmalied during the intemational search {nams of dela bans and, whene praciical, search lerms used)

CHEM ABS Data

€. DOCUMENTS CONSIDERED TO BE RELEVANT

21 March 1996 (1996-03-21)
claims

Calegory * | Citation of document, with indicalion, whers approprisie, of (he relevant passages Falevant 1o claim Mo,
A US 5 988 429 A (JOHN MACOR ET AL.) 1,7,8

23 November 1999 (1999-11-23)

column 7 -column 8; claims
A WO 96 08468 A (H. LUNDBECK A/S) 1,7,8

D Further documents ere sied In the coniinuation of bax C,

E Pateni tamily members are lisied in annex.

‘A" document dafining the general siale of Ihe an which is nal
considerad 1o be of pasticular relevance

‘E* o:ilmrmnnnuhmonumrlm ntemational
* documonl which throw doubis on priosily claim(s) or
mhnhdnhmmhuhlmmblalmmum%m
citaiion or ofher special reason (s apeclied)

*Q" documnent relaming o on oral disclosure, uss, exhibllon or

* Spacial categorios of cited documants :

‘T* Wnter document published aller the inlomadiona! 1l

priorily date in confict wh applical
_:udhuﬂm.ln:m p‘ll'ﬂp.ﬂ'lfhlloh; umng:“n.

to
Irvolve an inventive slap when the documeni is taken slons
*¥Y" document of parlicular relevanca; the claimed Inveniion

other masns monis. such combinalion being obvious io a person sklled
" mmlnﬂhhdphnﬂnhunlhml filng date but inthe et
Inter than the priority date ‘4" document membar of the same palani [amily
DOule of the sctual compistion of the intemalional search Duie of mailing of the intamational search report
15 October 2001 22/10/2001
Name and maling adiiass o 1he ISA Authorized officer
Ewopaan Palenl Oftice, P.B. 5816 Patontiaan 2
T%f.%?m’?’ﬁnowo. Tx. 31 851 eponl,
Fax: (+31-70) MO-3016 g Van Bijlen, H

Form PCTABA/2G jsetond sheet) Ly 1963)



intemational application No. / 5

INTERNATI NAL SEARCH REPORT PCT/EP 01/05008

Box| Obssrvations where certain claims were found unsearchable (Continuation of em 1 of first sheet)

This intemational Search Raport has not bean esiablishad In respect of certain claims under Article 17{2)(a) for the foliowing reasons:

1. m Clalms Noa.:
because they felate to subject mattar not required to be ssarchad by this Authority, namely:
Although claim 10 1s directed to a method of treatment of the human/animat
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2. D Claims Nos.:
bacause thay relate 10 pars of the intemational Appiication that do net comply with the prescribed recuirements (o such
an extent that no meaningful International Search can be carried oul, specifically:

3 D Claims Noas.:
because they arg dependant claims and are not drafted in accordance with the escond and third sentencas of Rule 6.4(a).

Box I Observations where unity of Invantion Is lacking {Continuation of item 2 of first shaet)

This international Searching Authority found multipie inventions in thia inlsmational appiication, as oliows:

1. As all required additional search leas wers imely pald by the applicant, this Intsrnational Search Repart covers all
searchable claims.

2, [:I As all searchable claims could be searched without elfort Justifying an addiional lee, this Authority did not invite payment
of any addliional {es.

3. As only some of the required additional saarch fees were timaly paid by the applicant, this intemational Search Report
covars only those clalms for which fees were paid, apeciiically ciaims Nos.:

4, D No required addiional search fees were timely pald by the applicant. Consaguently, this Inlemational Search Report is
restrictad to the invention first mentionad In the clalms; it Is covered by claims No3.:

Remark on Protest _ D The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of addiional search fees.

Form PCT/1ISA/210 (continuation of first sheat (1)) {July 1968)




INTERNATIONAL SEARCH REPORT ' Apel —
{ndermation an paiant famby members PCT/EP 01/05008
Patent document Pubfication Patant family Publication

clted In search report dam meamber(s) date

US 5988429 A 23-11-1999  NONE

WO 9608468 A 21-03-1996 AU 3470495 A 29-03-1996
WO 9608468 Al 21-03-1996
A 9507746 A 25-07-1996

(e

Fom PCTASAZZ10 (natent Lamdy srna) Luly 16682)



The demand must be filad directly with the competent Inernational Preliminary Examining Anthority or, if two or more Anthorities are compeent, with
ke oae chagen by the applicant. The full nams or two-leler code of that Anthorlsy may be indicazed by the applicant sn the ling below:

IPEA/

| et e

PCT CHAPTER I

DEMAND

ander Article 31 of the Patent Cooperation Troaty:
The undersigned requests that the international application specified below be the subject of
international preliminary examination according to the Putent Cooperation Treaty and
harby elects ol eligible States (except where otherwise indicated).

For International Preliminary Examining Authority use anly

Mentification of IPEA Dazs of receipt of DEMAND !
j Applicanrs or agent’y file reference

BexNo.I IDENTIFICATION OF THE INTERNATIONAL APPLICATION | 4-31400A
Toternational application No. Intornational A1ing dato (dayimontyear) | (Earliest) Priority date (day/moniyeor)
PCT/EP 01/05008 03 May 2001 05 May 2000

® (03.05.01) (05.05.00)
Title of invention
AZABICYCLIC CARBAMATES AND THEIR USE AS ALPHA-7 NICOTINIC ACETYLCHOLINE
RECEPTOR AGONISTS

BoxNo.II APPLICANT(S)

Name and address: (Family name followsd by giwem aama: for o lagal ensity. fuli aficial designation. | Telepbone No.:
The nddresy must Incinde ponsal cods and nams of cowmiry. )
Novartls AG | +4161 32411 11
Lichistrasse 35 Pacsimile No.:
dﬁ"“ Basel +4161 322 75 32
Teleprinter Na.:
State (hat is, country) of natianality: CH State (that is, country) of rexidence; CH

Name and addresyFanily sems folowed by giv same: for & legal ansity, full afficial dexignasion. The address must includt postul cods and namng of comry.)
@ | Novartis-Erfindungen

Verwaltungsgeselischaft m.b.H.

Brunner Strasse 59

1230 Vienna

AT

Stato (that is, country} of nationality: AT State (that ls, country) of residence: AT

_
Name and address:( Fioily nems followad by piven Asrr; fior a lagal ensity, fsll aficial designation. The suldvesy must incinde postl code and nuwer of cowasry.)

NOZULAK, Joachim

In der Zlegelel 1
79423 Heltershelm -
DE

State (that i, country) of nationality: DE State (that iz, couniry) of residence: DE

.8

O  Further spplicants are Indicated on s continuation sheet.
Form PCT/IPEA/40] (first sheet) (July 1998; reprint Janusry 2001) See Notez 10 the damand form




International application No.
Sheet Na. 2 PCT/EP 01/05008

BoxNoa.IIl AGENT OR COMMON REPRESENTATIVE; R ADDRESS FOR CORRESPONDENCE

The following personis B3 agent O common representative
and has been appointed carlier and represents the applicant(s) also for International preliminary examination.
a is bereby appointed and any earlier sppolntment of {sn) sgent{s)/common representative is bereby revoked.

O  is hereby appainted, specifically for the procedure before the International Proliminary Examining Authority, in
addition to the agent(s)/common representative appoinied earlier.

Name and address: (Family nams folloued by given name; for a lagal entity. full official designation. | Telephone No.:
The addresy swst nciudy postnl opde and namy of comntry.)

+4101 324 11 11
BECKER, Konrad
Novartls AQ Pacsimils No.:
Corporate Intellectual Properly
Patant & Trademark Department +4161 32275 32
4002 Bass!
cH Teleprinter No.:

O  Address for correspondence: Mark this check-bax where no agent or commen representative is/has been sppainted
and ihe space above is wed jnstead 10 indicate a special address tn which correspondence should be sent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning sonendments:®
1. The applicant wishes the intemnaticnsl preliminary examinstion to start on the basls of:
@  the international application as originally filed

the descxiption B as originally filed
a8 amended under Article 34

as ariginally filed

as amended under Articls 19 {together with any accompanying statement)
a3 amended under Article 34

as originally filed

as amended noder Article 34

2 [0  Thespplicant wishes any amendmeant to the clalms under Article 19 to be considered as reversed.

3. 0 The spplicant wishes the start of the international preliminary examination te be pestponed uatil the expiration of
. 20 months from the priarity dato unless the International Preliminary Examining Authority receives a copy of any
amendments made under Article 19 or 2 notice from the applicant that he does not wish to maks such amendments
(Rule 69.1(d)). (Thir checkbax may be marked only where the time limit under Articls 19 hay not yet expired.)
*  Where no check-box is marked, international preliminary exsmination will start on the basis of the international application ss
originally filed or, where a copy of amendments to the clalms nader Article 19 and/or amendments of the international
spplication under Article 34 are received by the Intemationa) Preliminary Examining Authority before it has begon to draw up &

written opinion or the international preliminary examination report, as s0 amended.

the claims

the drawings

OoOooosE o

mmmmdwmw
which ix the langnage in which the Loternational application was filed.

O which is the language of 2 translation fornished for the purposes of International search,
B9  which is the language of publication of the international application.
a ﬂahhmdhmgmh!muhhmdhmﬂﬂﬂ examination,

BoxNo. ¥V  ELECTION OF STATES

The applicant harchy elects all cligihle States (hat iz, all States which Aave beex designated and whick are bound by Chapier IT of
the PCT)
excluding the folloWing States which the applicant wishes wot o elect:

Form PCT/IPEA/01 (second sheet) (July 1998;. reprint January 2001) Ses Notes io the demand form
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Sbeet No. 3 PCT/EP 01/05008
BoxNe.VI CHECK LIST
. For International Preliminary

The demand is accompanied by the fallowing elaments, In the langusge referred to in Examining Authority use caly
Box No. IV, for the purposes of iaternational preliminary examinaton:
1. trsnslation of international spplication sheety DO 0
1, umenchpents under Article 34 sheets D 0
3. copy (or, wheve required, translation) of

smendments ander Article 19 abeels O 0
4. copy (or, where required, trunslarion) of

sialement under Artele 19 shests EI ()
S. leter sheets 0 (|
6. other (specify) sheets O (]
The demand is also accompanied by the itexa(s) marked below:
1. @  fee culenlation sheet 4. 0 statement expinining lack of signature
2 O  scparate signed power of attorney 5. O  nucectide and or smino acid sequence listng in

computer readable form
3. O copyof genernl power of atorney;
reference number, if wry: 6. O  other (rpecity):

BatNa. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REFRESENTATIVE

"ﬁau-um indicate the Aqur of the parson sigaing and the capacity fn which ths perzon sigas (if Such capacity s act abvious from resding the
— in the name of the applicants
The representative

. Borky

15.11.2001 BECKER, Konrad, AV 36671 + 37588

For Internsiona] Preliminary Examining Authority use only

1. Date of actual receipt of DEMAND:

2 Adjusiod date of receipt of demand due
to CORRECTIONS under Rule 60,1(b):

3. D The date of recelpt of the demand ls AFTER the expiration of 19 manths D Tbe npplicant bas been
from the priority date snd item 4 or 5, below, does not apply. informed accordingly.

4, D The date of recelpt of the demand is WITHIN the period of 19 months from the priovity date as extended by virtue of
Rule 80.5.

5. [] Anbough the due of receipt of the deaiand is afier the expiration of 19 racathe from the peicrity dase, the delxy in
amival is EXCUSED purynst to Ruls 82.

i For Insyostionsl Buresn ves anly

Demand received from IPEA on:

Form PCT/IPEA/401 (Inst sheet) (July 1998; reprint January 2001) Seg Notes to the demand form
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PATENT COOPERATION TREATY i_PTaDept =
|
|

2L Jan. 7o
INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY

: orvy | ThD T Wl [PSAS]
To: P‘ .; E.r.. B
Becker, Konrad
gowms AG NOTIFICATION OF TRANSMITTAL OF
orporate Inteliectual Property THE INTERNATIONAL PRELIMINARY
Patent & Trademark Depariment EXAMINATION REPORT
CH-4002 Basel
SUISSE (PCT Rule 71.1)
Date of maRing
(dayiontivyear) 29.01.2002
Appiicant’s or gent’s fie reforence
4 -31400A IMPORTANT NOTIFICATION
ntemational application No. intemationa) fiing dale (cawmonthvysar) Priority date (deywmonth/mar)
PCT/EP01/05008 03/05/2001 05/05/2000
Applcan
NOVARTIS AG et al.

1. The applicant is hereby notitied that this Intemationat Preliminary Examining Authority transmits herewith the
international prefiminary examination report and its annexes, if any, established on the Intemational application.

2. A copy of the report and its annexes, if any, is being transmitted to the Intemational Bureau for communication
to ali the elected Offices.

3. Where required by any of the elected Oflices, the Iinternational Bureau will prepare an English translation of the
report (but not of any annexas) and will transmit such translation to those Offices.

4. REMINDER

The applicant must enter the national phase before sach elected Office by performing certain acts {filing
transiations and paying national feas) within 30 months from the priority date {or later in some Offices) (Articla
38(1)) (see also the reminder sent by the Intemational Bureau with Form PCT/1B/301).

Where a translation of the international application must ba fumnished to an elected Office, that trans!ation must
contain a translation of any annexes to the International preliminary examination report. it Is the applicant’s
responsibility to prepare and fumish such translation directly to each elected Office concemed.

For further detalls on the applicable time limits and requirements of the elected Offices, see Volumae Il of the
PCT Applicant’s Guide.

Name and mafing address of the IPEA/ Authorized officer

European Paleni Office

D-80288 Munich

Teol. +49 892399 -0 Tx: 523658 epmu d
Fax; +49 B9 2398 - 4465

Hebert, W

Tel.+48 88 2390-2152

Form PCTAPEA/418 {July 1902)
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TRATADO DE COOPERACION EN MATERIA DE PATENTES
PCT

INFORME EXAMEN PRELIMINAR INTERNACIONAL
(PCT articul 36 y regla 70)

Referencla del solicitante o agente
Ver notificacion de la transmisién del examen
4-31400A PARA PROSEGUIR preliminar Internaclonal (formato PCTAPEA/4186)
No. Solicitud Intemacional Fecha de presentacion internacional | Fecha de prioridad (dia/mea/afio)
PCT/EPD1/05008 (dia/mesafio) '
03/05/2001 05/05/2000
Clasificacidn Internacional de Patentes (IPC) o clasificacién naclonal e IPC
CO07D453/08

Solichante

NOVARTIS AG et al.

1. Ests examen preliminar intemacional ha sido preparado por esta Autoridad encargada del Examen Preliminar
Intemacional y es transmitida al solicitante de acuerdo con el articulo 36.

2. Este INFORME consiste de un total de 5 pAginas, incluyendo esta hoja.

— Este informe tamblén eata acompafiado por ANEXOS, esto es hojas de la descripcion, reivindicaciones y/o
dibujos, los cuales han sido modificados y son la base para este Informe y/o hojas que contienen
rectificaclones presentadas ante esta Autoridad (ver Regla 70.168 y Seccién 607 de las Instrucciones
Administrativas bajo el PCT).

Estos anaxos consisten en un total de __ hojas.

3. Este informe contiene Indicaciones que se relscionan con los siguientes puntos:

l _X Base dal Informe

. ___ Prioridad

] _X_ El no-establecimiento de opinién en relacidn con la novedad, nivel inventivo y
aplicacién industrial

v, Falta de unidad de invencion

V. Declaracién motivada bajo el Art. 35(2) con relaclén a la novedad, nivel inventivo o aplicacién
industrial; citaciones y explicaciones que soportan dicha declaracion )

V. Clertos documentos citados

|

VII. ___ Cierios defectos en la solicitud intemacional
Vil. ___ Ciertas obgservacionas en la solicitud Internacional
Fecha de presentacidn de la demanda Fecha en que se completd este informe
1711172001 26.01.2002
Nombre vy direcclén de la autoridad encargada del Oficlal autorizado
aexamen praliminar internacional:
Oficina de Patentes Europea Friebel, F
D-80298 Munich
Tel. +40 80 23988-0 T 523856 epmu d
Fax: +49 89 2389 — 4465 Teléfono: +48 88 2399 8552

Formato PCT/IPEA/408 (hoja de cublerta) (enero 1884)
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INFORME DEL EXAMEN _
PRELIMINAR INTERNACIONAL Solicitud intemacional No. PCT/EP01/05008

|. BASE DEL INFORME

1. En relacién con los elementos de la solicitud intemacional (las hojas de reemplazo que han sido
suministradas a la oficiha receptora como respuesta a la Invitacién bajo el articulo 14 serdn referidas

como "presentadas originalmente” y no estdn anexas a este Informe debido a que no contienen
modificaclones (Regla 70.16 y 70.17)):

CAPITULO DESCRIPTIVO, PAGINAS:

111 Como fueron presentadas originaimente

REIVINDICACIONES, No.:

1-10 Como fueron presentadas originaimente

2. En relacion con el idioma, todos los elementos marcados anteriorments fueron suministrados a esta
Autoridad en el idloma en que la solicitud internaclonal fue presentada, a menos que se indique lo
contrario bajo este punto.

Estos elementos fueron suminisirados o estaban disponibies para esta autoridad en el siguiente idioma, el
cual es:

— Elidioma de la traduccion aportada a efectos de la blsqueda intemacional (bajo la Regla 23.1(b})
— Elidioma de publicacion de la solicitud Internacional (bajo la Regla 48.3(b))

—— Elidioma de la traduccién suministrada para efecto def examen preliminar intemacional (bajo la Regla
55.2 y/o 55.3)

f

3. Raspecto a cuakquler secuencia nucleétkio y/o aminodeldo revalado en la solicttud Internacional, el
axamen prefiminar intemacional fue llevado a cabo con base en ia lista de sacuencias:

____Contenidas en la solicitud intamacional de forma escrita

____Presentadas Junto con la solicitud Intenacional en forma legible por computador
____Aportada posterioments a esta Autoridad en forma esciita

—__ Suministrada posteriorments a esta Autoridad en forma legible por computador

___La declaracion de que la lista de secuencias aportada posteriorments en forma escrita no va mas allé
que lo revelado en la solicitud intemacionat como fue presentada.

___La declaracién de que la Informacién inscrita en forma legible por computador es Idéntica a la lista de
T secuencias en forma escrita aportada.

4. Las modificaciones han resultado en la cancelacitn de:
—_ El capltulo descriptivo péaginas:
___ Las relvindicaciones Nos.:

—__ Los dibujos hojas:
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§. ___ Este informe ha siklo establecido como s! (algunas de) {as modificaciones no hubleran sido
efectuadas debido a que se ha considerado que van mds alla de lo relvindicado mediants ia
solicitud Iinternacional.

{A cualquier hoja de reemplazo que contenga dichas modificaciones debe hacerse referencia bajo
el punto 1 y ser anexada a este informe)

6. Obeervaciones adicionales, sl necesarias:
. El no-establecimiento de opinién en relacién con la novedad, nivel Inventivo y aplicacién Industrial

1. La pregunta de sl la presente invencién relvindicada aparenta ser novedosa, sl iene altura inventiva, o es
aplicable industrialmente no ha sido examinada en relaclén a:

— toda la solicitud Internacional

_X_ reivindicaciones Ncs. 8, 10.

Porque:

_X_ dicha solicitud Internacional, o dichas relvindicaclones Nos. 8, 10 - IA se relacionan a la sigulente

materia, la cual no requiere ser objeto del examen preliminar intemaclonal (especificar): ver hoja anexa

— |la memoria descriptiva, las relvindicaciones, o los dibujos (indicar abajo los elementos especificos) o las
relvindicaclones Nos. 2 son tan confusas que ninguna opinién sustancial pudo ser establecida
(especificar):

— las relvindicaciones, o dichas relvindicaclones Nos. no estin soportadas adecuadamente por la
memoria descriptiva, lo cual no permite que una opinién eignificativa sea formada.

las reivindicaclones Nos. no han sido objeto de bdsqueda intemacional.

2. Un examen preliminar internacional significativo no pudo llevarse a cabo debido a que la lista de
secuencias nucleétido y/o aminoécikdo no cumple con los estindares provistos por el Anexo C de las
Instrucciones Administrativas:

___la forma escrita no ha sido suministrada o no cumple con los estindares. it

___la forma legible por computador no ha sido suministrada o no cumple con los estindares.

V. Declaracién motivada, bajo el Art. 35(2) con relacién a la novedad, nivel inventivo o aplicaclén
Industrial; citaclones y explicaclones que sustantan dicha declaracién

1. Declamacién

Novedad SI: Reivindicacionea 1-10
NO: Relvindicaciones

Nivel inventivo Sl:  Relvindicaciones 1-10
NO: Relvindicaciones

Aplicaclén Industrial Si: Relvindiceclonas 1-7,9
NO: Reivindicaciones
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2. Citaclones y explicaciones

rencia Punto il
El no-establecimiento de opinién en relacién con la novedad, nivel inventivo y aplicacién Industrial

Las reivindicaciones 8 y 10 se relacionan a una materia considerada por esta Autoridad que esta cubierta por
las provisiones de la Regla 87.1 {iv) PCT. Consecuentemente, no se formulard una opinién respecto a la
aplicacion industrial de la materia de estas reivindicaclones (Articulo 34 (4) (a) (i) PCT).

Referencia Punto V .
Declaracién motivada bajo la Regla 66.2 (a) (Il) con relacién a la novedad, nivel Inventivo o aplicacién
Iindustrial; citaclones y explicaciones que sustantan dicha declaraclén

La materla de la presente sclicitud se refiere a carbamatos azabiciclicos (0s cuales son dtles en el
tratamiento de desdrdenas neuroidgicas o mentales en donde la disfuncion nAChR estd involucrada. -

Los compuestos estin caracterizados por una porcidn azabiciclica alifatica locallzada en el nitégeno de Ia
astructura de niicleo del acido carbamico mas opcionaimente el radical fenll adjunto a la subestructura O-
éstar.

Esta combinacidn de caracteristicas estructurales no es revelada ni es obvia de aquello que se encuentra en
ol estado dae la técnica; se reconoce la novedad y el nivel inventivo; Art. 33(2)(3) PCT.

Para la estimacién de las relvindicaciones 8, 10 respecto a gue &l son o no aplicables industriaimente, no
existen criterios unificados en los Estados Contratantes PCT. La patentabilidad también puede ser
dependiente frente a la formulacidn de las reivindicaciones. L.a EPO, por ejemplo, no reconoce como aplicable
industriaimente [a materia de las reivindicaeciones que se refieren al uso de un compuesto en tratamientos
médicos, pero sin embargo sl parmite reivindicaciones que se refleren al primer uso en tratamientos médicos
de compuestos ya conoclidos y el uso de astos compuestos para la elaboracion de un medicamento para un
tratamiento médico nuevo.
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY EXAMINATION REPORT

(PCT Article 36 and Rule 70)
Appicants or agents M refarence See Notification of Transmittal of Intomational
4 -31400A FOR FURTHER ACTION  Pretiminary Examination Report (Form PCTAPEA/A16)
Intamational apphication No. Imtemationat fling date {daymonthvyear) Priorty date (daymonth/yean)
PCT/EPO1/05008 03/05/2001 05/05/2000
international Patent Classification (IPC) or nationsl classification and IPC
CO7D453/08
Applicant
NOVARTIS AG et al.

1. This intemnational preliminary examination report has besn prepared by this intemational Preliminary Examining Authority
and Is transmiited to the applicant according to Articls 36.

2. This REPORT conasists of a iotal of 5 sheets, Including this cover sheet.

O This report is also accompanied by ANNEXES, Le. shests of the description, claims and/or Grawings which have
been amended and are the basis for this report and/or sheats containing rectifications made before this Authority
(see Aule 70.18 and Section 607 of the Administrative Instrucilons under the PCT).

These annaxes conglst of a total of shests.

3. This repont contains indications relating to the following hems:

Basis of the report

Priority

Non-establlshment of opinion with regard fo novelty, inventive step and industrial apphcabifity
Lack of unity of invention

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabliity;
citations and axplanations suporting such statement

Cartain documents cited
Certain defects In the intemnational application
Cartain cbaervations on the intemational application

I
[/
in
v
v

vi
Vil
viil

000 de0dR

Date of submiasion of the demand Data of compiation of this report
171112001 26.01.2002
Name and maiing address of the international Authortzed officer
preiminary examining authority:
== Europaan Patent Office
@ D-80288 Munich Friebel, F
Tel. +49 688 2290 - 0 Tx: 523856 epmus o
Fax +49 89 2299 - 4485 Telaphone No. +49 80 2390 8552

Form PCTAPEA/409 (cover sheef) (January 1864)
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INTERNATIONAL PRELIMINARY
EXAMINATION REPORT Intemational application No. PCT/EP01/05008

I. Basls of the report

1. With regard to the elements of the intemational application (Replacement sheets which have been furnished lo
the receiving Office in response (o an invitation under Article 14 are referred to in this report as “originally filed”
and are nol annexed to this report since thay do not contain amendments (Rules 70.16 and 70.17)):

Description, pages:

1-11 as originally filed
Clalms, No.:

1-10 as originally filed

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the
language in which the international application was filed, unless otherwise Indicated under this item.

These elemants wera available or fumished to this Authority in the following language: , which is:

O the language of a translation fumished for the purposes of the Intemational search (under Ruls 23.1(b)).
O the language of publication of the intemational application (under Rule 48.3(b}).

O the language of a transtation fumnished for the purposes of intematlonal preliminary examination (under Rule
55.2 and/or 55.3).

3. With regard to any nucleotide and/or amino acld sequence disclosed in the Intemational application, the
international preliminary examination was carried out on the basis of the sequence listing:

contained in the international application in written form.

filed togsther with the intemnational application in computer readable form.
fumished subsequently to this Authority in written form.

fumished subsequently to this Authority in computer readabie form.

The stalement that the subsequently furnished written sequence listing does not go beyond the disclosure in
the intemational application as fliled has been fumnished.

The statement that the information recorded in computer readable form Is identical to the written sequence
listing has besn fumished.

O OoO0OD0O0ODo

4. The amendments have resulted in the cancellation of:

B the description, pages:
O the claims, Nos.:
0 the drawings, sheets:
5. [J This report has been established as if (some of) the amendments had not been made, since they have been

considered to go beyond the disclosure as filed (Rule 70.2(c)):

Form PCTAPEA/408 (Boxes I-ViH, Sheet 1) {July 1908)
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INTERNAT] NAL PRELIMINARY
EXAMINATION REPORT International application No. PCT/EP01/05008

(Any replacement sheet conlaining such amendments must be referred 1o under llsm 1 and annexed 1o this
report.)

6. Additional observations, if necessary:

til. Non-establishment of opinion with regard to novelty, Inventive step and industrial applicabiiity

1. The questions whether the clalmed Invention appears to be novel, to nvolve an inventive step (to be non-
obwvious), or to be industrially applicable have not been sxamined In respect of:

[0 the entire intemational application,

& clalms Nos. 8,10.

because:

& the said intemnational application, or the sald claims Nos. 8,10 - |A relate to the following subject maiter
which does not require an intemational prefiminary examination (specify):
see goparate sheet

O the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear
that no meaningful opinion could be formed (specify):

O the claims, or said claims Nos. are so inadequately supported by the description that no meaningtul opinion
could be formed.

O no Intemational search raport has been established for the saki claims Nos. .
2. A meaningful intemational preliminary examination cannot be camed out due to the failure of the nuclectide

and/or amino acid sequence ligting to comply with the standard provided for In Annex C of the Administrative
Instructions:

O the written form has not been fumished or does not comply with the standard.
O the computer readable form has not been furnished or does not comply with the standard.

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicabllity;

citations and explanations supporting such statement

1. Statemant
Novelty (N) Yes: Claims 1-10
No: Claims
Inventive step (IS) Yas: Claims 1-10

No: Claims
Industrial applicability (1A} Yes: Claims 1-7,9

Form PCTAPEA/409 (Boxea I-VIII, Sheet 2) (July 1998}
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intemational application No. PCT/EP01/05008

No: Claims

2. Citations and axplanations
see separate sheet

Form PCT/IPEA/40G (Boxes I-VIiT, Sheet 3) {July 1998)



A g

INTERNATIONAL PRELIMINARY Intemational application No. PCT/EP01/05008
EXAMINATION REPORT - SEPARATE SHEET

point lii:
Claims 8 and 10 relate to subject-matter considered by this Authority to be
covered by the provisions of Rule 67.1(iv) PCT. Consequently, no opinion will be
formulated with respect to the industrial applicability of the subject-matter of these
claims (Article 34(4)(a)(i) PCT).

point V:
Subject-matter of the present application are azabicyclic carbamates which are
useful in the treatment of neurological or mental disorders in which nAChR
dysfunction is involved.
The compounds are characterized by an aliphatic azabicyclic moiety located at
the nitrogen of the carbamic acid core structure plus an optionally annelated
phenyl! radical attached to the O-ester substructure.
This combination of structural features is neither disclosed nor made obvious by
the available prior art; novelty and inventive step are acknowledged; Art.33(2)(3)
PCT.
For the assessment of the present claims 8, 10 on the question whether they are
industrially applicable, no unified criteria exist in the PCT Contracting States. The
patentability can also be dependent upon the formulation of the claims. The EPO,
for exampie, does not recognize as industrially applicable the subject-matter 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.

Form PCT/Separate Sheet/a0p (Shaet 1) (EPO-Apri 1997)
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REIVINDICACIONES SOLICITUD PCT

1. Un compuesto de la férmula I:

en donde n es 1 6 2, Ri, Rz, Y Ra,
independientemente hidrégeno o alquilo (de 1 a 4 &tomos de

carbono), y A es un grupo de la férmula:

OO0 L T o
A SIS SR
o g N N
= ~ X o .;N\ R N
S X /' ) X ;?

en dondem es 1, 2, 6 3, X es X es O, S, NH, 6 CHa,
Yy R¢y ¥ Rs son independientemehte hidrégeno, halégeno,
hidroxilo, alquilo {de 1 a 4 Atomos de carbono), alcoxilo (de
1 a 4 atomos de carbono), ticalquilo (de 1 a 4 &tomos de

carbono), alquilamino (de 1 a 4 Atomos de carbono), nitro,

trifluorometilo, o fenilo, en forma de base libre o de sal de
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adicién de acido.

2. Un compuesto de acuerdo con la reivindicacién 1, el
cual es el estereoisémero del 1-(2-fluorofenil)-etiléster del
dcido (l-aza-biciclo[2.2.2)oct-3-carbamico, cuyo succinato
tiene un punto de fusidén de 83-84°C, y que tiene una rotacién
6ptica de +14.6° (c=1; agua, 20°C, 589 nanémetros), en forma
de base libre o de sal de adicién de Acido.

3. Un proceso para la preparacién de un compuesto
de la férmula I como Se define en la reivindicacién 1, o una
sal del mismo, el cual comprende el paso de hacer reaccionar

un compuesto de la férmula II:

N
) B
R,
R,

en donde n, Ri, ¥ Rz son como se definen en la

reivindicacién 1, con un compuesto de la férmula III:

R,
en donde R3; y A son como sSe definen en 1la
reivindicacién 1, y N,N’'-carbonildi-imidazol o di(N-
succinimidil)carbonato, y recuperar el compuesto resultante

de la férmula I en forma de base libre o de sal de adicidn de

acido.
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4. Un proceso para la preparacién de un compuesto

de la férmula I como se define en la reivindicacién 1, o una

sal del mismo, el cual comprende el paso de hacer reaccionar

un compuesto de la férmula II:

&L B

\RI ) I

en donde mn, R;, ¥ R son como se definen en la

reivindicacién 1, con un compuesto de la férmula IV:

en donde R3 y A son como se definen anteriormente,

Y recuperar

el compuesto resultante de la férmula I en forma

de base libre o de sal de adicién de &acido.

5.

Un compuesto de la reivindicacién 1, en forma

de base libre o de sal de adicién de &cido farmacéuticamente

aceptable, para utilizarse como un producto farmacéutico.

6. Un compuesto de la reivindicacién 1, en forma

de base libre o de sal de adicién de A4cido farmacéuticamente

aceptable,

para utilizarse en el tratamiento de desérdenes

psicéticos y neurodegenerativos.

7.

Una composicién farmacéutica que comprende un
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compuesto de la reivindicacién 1 en forma de base libre o de
sal de adicidén de 4&cido farmacéuticamente aceptable, en
asociacién con vehiculo ¢ diluyente farmacéutico.

8. El uso de un compuesto de la reivindicacién 1,
en forma de base libre o de sal de adicién de A&cido
farmacéuticamente aceptable, como un producto farmacéutico
para el tratamiento de desdérdenes psicéticos Yy
neurodegenerativos.

9. El uso de un compuesto de la reivindicacién 1}
en forma de base libre o de sal de adicién de 4&cido
farmacéuticamente aceptable, para 1la fabricacién de un
medicamento para el tratamiento de desérdenes psicéticos y
neurodegenerativos.

10. Un método para el tratamiento de desédrdenes
psicédticos y neurodegenerativos, en un sujeto que necesite
dicho tratamiento, el cual comprende administrar a este
sujeto una cantidad terapéuticamente efectiva de un compuesto
de la reivindicacién 1 en forma de base libre o de sal de

adicidén de &cido farmacéuticamente aceptable.

33
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CARBAMATOS AZABIC{CLICOS Y SU USO COMO AGONISTAS DEL RECEPTOR

DE ACETILCOLINA ALFA-7-NICOTiNICO

La presente invencién se refiere a novedosos
carbamatos azabiciclicos, a su preparacién, a su uso como
productos farmacéuticos, y a composiciones farmacéuticas que
los contienen.

De una manera mas particular, la invencidn

proporciona un compuesto de la férmula I:

en donde =n es 1 6 2, Ri, Rz, Y Ri,
independientemente hidrégeno o algquilo (de 1 a 4 Atomos de

carbono), y A es un grupo de la férmula:

O 0 T
Ry = . X
o’ _-N’ V.
~ = R X > =N\ N N‘
> £ > 2
- X

3%



e

15

235

en donde m es 1, 2, 6 3, . X es X es O, S, NH, & CHa,
Y Rt ¥ Rs son independientemente hidrégeno, haldgeno,
hidroxilo, alqullo (de 1 a 4 Atomos de carbono), alcoxilo (de
l a 4 atomos de carbono), ticalquilo (de 1 a 4 Atomos de
carbono), alquilamino (de 1 a 4 &tomos de carbono), nitro,
trifluorometilo, o fenilo, en forma de base libre o de sal de
adicidén de acido.

Halébgeno denota flGor, bromo, cloro, o yodo.

Cualesquiera grupos alquilo, alcoxilo, o tioalquiéo
son grupos de cadena ramificada o recta. De preferencia 36;
grupos metilo, metoxilo, o tiometilo.

Tomando en cuenta los &tomos de carbono asimétricos
presentes en los compuestos de la férmula I y sus sales, los
compuestos pueden existir en una forma épticamente activa, o
en la forma de mezclas de isémeros Opticos, por ejemplo en la
forma de mezclas racémicas. Todas los isémeros O6pticos y sus
mezclas, incluyendo las mezclas racémicas, son parte de la
presente invenclén. |

En un aspecto adicional, la invencidn proporcioéé
un proceso para la produccién de los compuestos de la fé4rmula
I y sus sales, el cual comprende el paso de hacer reaccionar

un compuesto de la férmula II:

N

&) R

~ ’ H

R,
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en donde n, R;, ¥ R 8on como se definen

anteriormente, con un compuesto de la férmula III:

o .

R,

en donde Ry y A son como se definen anteriormentq,
Y N,N’-carbonildi-imidazol o di(N-succinimidil)carbonato, vy
recuperar el compuesto resultante de la férmula I en forma de
base libre o de sal de adicién de écido.

De conformidad con una medalidad preferida, en un
primer paso, el compueste de la férmula III se hace
reaccionar con N,N’-carbonildi-imidazol, y el compuesto
resultante se hace reacclionar con el compuesto de la f6rmula
IT.

De una manera alternativa, el compuesto de lg
férmula II se puede hacer reaccionar con un compuesto de la

férmula IV:

en donde R; y A son como se definen anteriormente.
Las reacciones se pueden efectuar de acuerdo con

los métodos convencionales, por ejemplo como se describe en

36
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los ejemplos.

El procesamiento de las mezclas de reaccién de
acuerdo con los procesos anteriores, y la purificacién de los
compuestos asi obtenidos, se pueden llevar a cabo de acuerdo
con los procedimientos conocidos.

Las sales de adicidén de Acldo se pueden producir a
partir de 1las bases 1libres de una manera conocida, vy
viceversa.

Los compuestos de 1la ‘férmula I en una forma
6pticamente pura se pueden obtener a partir de los racematos
correspondientes de acuerdo con los procedimientos biqb
conocidos. De una manera alternativa, se pueden utilizar
materiales de partida épticamente puros.

Los materiales de partida de las férmulas II, III,
y IV son conocidos © se pueden obtener a partir de los
compuestos conocidos, utilizando procedimientos
convencionales.

Los compuestos de la férmula I y sus sales de
adicién de A4cido farmacéutlicamente aceptables, referidos
posteriormente en la presente tomo los agentes de ég
invencién, exhiben valiosas propledades farmacoldgicas cuand;
se prueban in vitro y en animales, y por consiguiente, son
atiles como productos farmacéuticos.

En particular, los agentes de la invencién son

agonistas del receptor de acetilcolina a7-nicotinico (nAChR).

37



15

20

25

En los ensayos funcionales, los agentes de 1la
invencién exhiben una alta afinidad en el a7-nAChR, como se
muestra en las siguientes pruebas:

a) se realiza un ensayo funcional para determinar
la afinidad en el a7 nAChR humano con una linea celular de
pituitaria de rata que expresa establemente el a7 nAChR
humano. Como una lectura, se utiliza el influjo de calcio
sobre el estimulo del receptor. Eﬁ este ensayo, los agentes
de la invencién exhiben valores pECsp de aproximadamente 5 a
aproximadamente 8.

b) Para evaluar la actividad de los agentes de la
invencién sobre el nAChR «a4B2 neuronal humano, se lleva a
cabo un ensayo funcional similar utilizando una linea celular
epitelial humana que expresa establemente el subtipo a4fg
humano. En este ensayo, los agentes de la invencién muestran
selectividad para los subtipos a7 nAChR.

c) Para evaluar la actividad de los compuestos de
la invencién sobre el “subtipo gangliénico”, y el tipo
muscular del receptor nicotinico,.se llevan a cabo ensayos
funcionales similares a los descritos en a) con una linea
celular epitelial humana que expresa establemente el subtipo
gangliénico humano, o wuna linea celular que expresa
endbgenamente el tipo muscular humano de receptores
nicotinicos. En estos ensayos, los agentes de 1la invenciéﬁ

exhiben poca © ninguna actividad sobre el tipo ganglidénico y
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muscular de los subtipos de receptores nicotinicos.

En el modelo de ratones que muestran déficit de

compuerta sensorial (ratones DBA/2)} descrito por S. Leonard y
colaboradores en Schizophrenia Bulletin 22, 431-445 (1996),
los agentes de la invenciédn inducen una compuerta sensorial
significativa en concentraciones de aproximadamente 10 a
aproximadamente 40 uM.
Por consiguiente, los agentes de la invencién son iltiles paﬁa
el tratamiento de desérdenes psicéticos, tales como
esquizofrenia, mania, depresién y ansiedad, y para el
tratamiento de desérdenes neurodegenerativos, tales como
demencia senil, enfermedad de Alzheimer, y otros desérdenes
de deterioro intelectual, tales como desdérdenes de
hiperactividad con déficits de atencién (ADHD); enfermedad de
Parkinson, corea de Huntington, esclerosis lateral
amiotréfica, y esclerosis maltiple. La utilidad de 1los
agonistas de a7 nAChR en la neurodegeneracién esta
documentada en 1la literatura, -por ejemplo en Wang :&
colaboradores, J. Biol. Chem. 275, 5626-5632 (2000).

Para las indicaciones anteriormente mencionadas, la
dosificacién apropiada, por supuesto, variara dependiendo,
por ejemplo, del compuesto empleado, del huésped, del modo de
administracién, y de la naturaleza y severidad de 1la
condicidén que se esté tratando. Sin embargo, en general, se

indica que se obtilenen resultados satisfactorios en animales
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con una dosificacién diaria de aproximadamente 0.01 a
aproximadamente 100, de preferencia de aproximadamente 0.1 a
aproximadamente 50 miligramos/kilogramo de peso del cuerpo
del animal. En los mamiferos superiores, por ejemplo en los
seres humanos, una dosificacién d?aria indicada estd en el
rango de aproximadamente 1 a aproximadamente 500, de
preferencia de aproximadamente 5 a aproximadamente 300
miligramos de un agente de la invencién convenientemente
administrados, por ejemplo, en dosis divididas hasta cuatro
veces al dia, o en una forma de liberacidén sostenida.

El agente de la invencién se puede administrar
mediante cualquier via  convencional, en particular
enteralmente, de preferencia oralmente, por ejemplo en 1la
forma de tabletas o cépsulas, o parenteralmente, por ejemplo
en la forma de soluciones o suspensiones inyectables.

El compuesto preferido es el estereoisdmero del 1-
{2-fluorofenil)-etiléster del 4cido (l-aza-biciclo[2.2.2]oct-
3-il)-carbamico, cuyo succinate tiene un puntec de fusién de
83-84°C, y que tlene una rotacién o6éptica de +14.6° (c=1;
agua, 20°C, 589 nanbémetros), que es el compuesto del Ejemplo
61.

De conformidad c¢on lo anterior, la presente
invencién también proporciona un agente de la invencidn, para
utilizarse como un producto farmacéutico, por ejemplo para el

tratamiento de cualquier condicién mencionada anteriormente.
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Adem4s, la presente invencién proporciona una
composicién farmacéutica que comprende un agente de 1la
invencién en asociacién con cuando menos un vehiculo o
diluyente farmacéutico. Estas composiciones se pueden
fabricar de una manera convencional. Las formas de
dosificacién unitaria contienen, por ejemplo, de
aproximadamente 0.25 a aproximadamente 150, de preferencia de
aproximadamente 1 a aproximadamente 25 miligramos de un
compuesto de acuerdo con la invencién.

Mds adn, la presente invencién proporciona el uso
de un agente de la invencién, para la fabricacién de un
medicamento para el tratamiento de cualquier condicién
mencionada anteriormente.

En un aspecto todavia adicional, 1la presente
invencién proporciona un método para el tratamiento de
cualquier condicién mencionada anteriormente, en un sujeto
que necesite dicho tratamiento, el cual comprende administrar
a este sujeto una cantidad terapéuticamente efectiva de un
agente de la invencién.

Los siguientes ejemplos ilustran la invencidn.

Ejemplo 1: l-feniletiléater del &cido (1-aza-

biciclo[2.2.2]oct-3-il) —carbimico
I1-feniletiléster del dcido imidazol-l1-carboxifilico

A una solucién de 1.21 mililitros de DL-1-
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feniletanol (10.0 milimoles) en 10 mililitros de
tetrahidrofurano, se agregan 1.70 gramos de N,N’-carbonildi-
imidazeol (10.5 milimoles). pa suspensién blanca se calienta
hasta 50°C, y se agita durante 40 ﬁinutos a esta temperatura.
La mezcla de reaccién se enfria y se evapora. El producto
crudo se purifica mediante cromatografia por evaporacién
(hexano/acetato de etilo, 80/20), para dar el producto del
titulo como un aceite incoloro.
1-feniletiléster del dcido (l-aza-biciclo[2.2.2]oct-3-11)-
carbdmico .
A una solucién de 0.50 gramos de l-feniletiléster
del 4cido imidazol-l-carboxilico (2.31 milimoles) en 5

mililitros de dimetilformamida, se agregan 0.46 gramos de

diclorhidrato de 3-aminoquinuclidina (2.31 milimoles) y 0.49

" gramos de carbonato de sodio (4.62 milimoles). La suspensién

se calienta hasta 80°C, y se agita durante 18 horas a esta
temperatura. Luego la mezcla de reaccién se enfria y se
extrae con agua y acetato de etilo. Las fases orgénicas
combinadas se secan y se evaporan. El residuo oleoso se seca,
se disuelve en éter, y se acidifica con una solucidén de &acido
clorhidrico 4 M-dioxano. Los cristales que se precipitan se
filtran, se lavan con éter, y se secan para dar el producto

del titulo. P.f. = 71-72°C (descomposicién).
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Ejemplo 2: Benciléster del dcido (l1-aza-
biciclo[2.2.2]oct~3-il) -carbimico
Se agregan lentamente 996 miligramos de

diclorhidrato de 3-aminoquinuclidina (5.0 milimoles) a una
suspensidén agitada de 676 miligramos (15.5 milimoles) de
hidruro de sodio (dispersién al 55 por ciento) en
dimetilformamida (15 mililitros). Después, la suspensién se
agita durante otros 90 minutos a temperatura ambiente, y
luego se agregan lentamente 0.72 mililitros de cloruro de
carbobenzoxilo (5.1 milimoles). Después de otras 12 horas ,a
temperatura ambiente, la suspensién se apaga agregando
cuidadosamente agua. Luego se evapora el solvente a 70°C/16
mbar. El residuo se recupera en agua y acetato de etilo. La
fase orgénica se separa, y la fase de agua se wvuelve a
extraer dos veces con acetato de etilo. La fase orgdnica
combinada se seca y se evapora para dar el producto oleoso
crudo, el cual se recupera en dioxano, y se agregan 0.72
mililitros de 4&cido clorhidrico 4 M. El1 producto que se
precipita se recristaliza a partir de dioxano/éter, para dar

el clorhidrato del producto del titulo. P.f. = 192-193°C.

Ejemplo 3: Benciléster del acido (R) - (+) - (1-aza-

biciclo[2.2.2]oct-3-il) -carbémico
0.33 gramos de hidruro de sodio (dispersién al 55

por ciento) (7.5 milimoles) se lavan con éter de petrdleo, y

+3
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el solvente se remueve mediante separacién (decantacién).
Entonces, se suspende cuidadosaménte hidruro de sodioc en
dimetilformamida (12.5 mililitros). A esta suspensién se
agregan 0.50 gramos de diclorhidrato de {(R)-(+)~-3-
aminoquinuclidina (2.5 milimoles). La reaccién inicialmente
exotérmica se agita entonces a temperatura ambiente durante 1
hora, y luego se agregan 0.39 mililitros de cloruro de
carbobenzoxilo (2.75 milimoles) a la mezcla de reaccién
dentro de 15 minutos. La reaccién de nuevo inicialmente
exotérmica se agita a temperatura ambiente durante 90
minutos, luego la mezcla se vierte en salmuera al 10 por
ciento (solucién de NaCl/agua), y luego se extrae cuatro
veces con tolueno. Las fases org&nicas combinadas se secan y
se evaporan. El residuo oleoso crudo se disuelve en dioxano
(5 mililitros), y se agregan 0.31 mililitros de &cido
clorhidrico 4 M. Luege la mezcla se agita a temperatura
ambiente, hasta que se precipita el producto. Los cristales
se filtran, se lavan con dioxano y éter, y se secan para dar
el producto del titulo. P.f. = 228-229°C. Rotacién Optica
+6.3° (c=0.5, agqua).

Ejemplo 4: Benciléster del édcido (8)-(-)-(1-axza-

biciclo[2.2.2]oct-3-il) ~carbémico

0.33 gramos de hidruro de sodio (dispersién al 55

por ciento) (7.5 milimoles) se lavan con éter de petréleo, y
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el solvente se remueve mediante 'separacién (decantacién).
Luego se suspende cuidadosamente el hidruro de sodio en
dimetilformamida (12.5 mililitros). A esta suspensién se
agregan 0.50 gramos de diclorhidrato de (s)-(-)-3-
aminoquinuclidina (2.5 milimoles). La reaccién inicialmente
exotérmica se agita entonces a temperatura ambiente durante 1
hora, y luego se agregan 0.39 mililitros de cloruro de
carbobenzoxilo (2.75 milimoles) a la mezcla de reaccién
dentro de 15 minutos. La reaccién de nuevo inicialmente
exotérmica se agita a temperatura ambiente durante 90
minutos, y luego la mezcla se vierte en salmuera al 10 por
ciento (solucidén de NaCl/aqua), } luego se extrae cuatro
veces con tolueno. Las fases orgdnicas combinadas se secan y
se evaporan. El1l residuo oleoso crudo se disuelve en dioxano
(5 mililitros), y se agregan 0.31 mililitros de Acido
clorhfdrico 4 M. luego la mezcla se agita a temperatura
ambiente, hasta que se precipita el producto. Los cristales
se filtran, se lavan con dioxano y éter, y se secan para dar
el producto del titulo. P.f. = 221-223°C. Rotacién éptica -
8.0° (c=0.5, aqua).

Ejemplo 5: 4-butilbenciléster del acido {(1l-axza-

biciclo[2.2.2]oct-3-il) ~carbémico

Se agregan 1.05 mililitros de ¢trietilamina (7.5

milimoles), y 0.80 gramos de di-(N-succinimidil)carbonato a
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una solucién de 0.47 mililitros de {4-butil-~fenil)metanol
(2.75 milimoles) en 15 mililitros de diclorometano. La
suspensién inicial se agita a temperatura ambiente durante 45
minutos para llegar a ser una solucidén transparente. Esta
mezcla se agrega por goteo a una solucién de 0.32 gramos de
3-aminoquinuclidina (2.5 milimoles), y 0.52 mililitros (1.5
milimoles) de trietilamina en 10 mililitros de diclorometano.
La mezcla de reaccién subsecuentemente se agita durante otras
2 horas a temperatura ambiente. Después, la mezcla se lava
con 20 mililitros de agua. La fase organica se separa, se
seca, Yy 8Se evapora. El producto. crudo se disuelve en 5
mililitros de diclorometano, y se acidifica con una solucién
saturada de acido clorhidrico en éter. Mediante la adicién de
50 mililitros de éter, se precipita un producto blanco. Log
cristales se filtran, se lavan con éter, y se secan para dar
el producto del titulo. P.f., = 174-175°C {(descomposicién).
Los siguientes compuestos de la férmula I, en donde
n es 2, Ry y Rz son hidrégeno, y A es un grupo fenilo
sustituido, se pueden preparar en analogia a los Ejemplos 1,

2, 6 5.

lf.é.
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Ejemplo Ry Rs P.f./Rotacién Optica
6 H o-OMe H 89-90°C (clorhidrato)
7 H 2-0OMe 3-OMe |93-959C (clorhidrato)
8 H p—fenilo H 193-195°C (clorhidrato)
9 H o-Br H 203-204°C (clorhidrato)
10 H 0-NO; H 177-178°C (clorhidrato)
11 H p-NQ; H 89-90°C (clorhidrato)
12 H 2-OMe S-Br" |147-149°C (clorhidrato)
13 H m-fenoxi H "|82-83°C (clorhidrato)
14 H o-Cl H 82-83°C (clorhidrato)
15 H 3-NO; 5-NO; |93-94°C (clorhidrato)
16 H 3-Cl 4-C1 |*
17 H m—-OMe H 139-140°C (clorhidrato).
18 H 3-NO, 4-Me [86-8B°C (clorhidrato)
19 H 3-Me 5-Me [183-184°C (clorhidrato)
20 H p-CF3 H 143-144°C (clorhidrato)
21 H o-Me H 174-176°C (clorhidrato)
22 H p-Me H 194-196°C (clorhidrato)
23 H p- H 235°C (clorhidrato)

isopropilo

24 Me p-Me H 168-170°C {clorhidrato)
25 mezcla|Me H H 71-72°C (clorhidrato)

racémica

cis/trans
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26 Me H H 182-184°C (clorhidrato);
estereo- rotacidén éptica: + 32.4°
isémero-1 (c=1; agua, 24°C, 589
nanémetros)
27 Me H H 151-152°C (succinato);
estereo- rotacién o6ptica: -9.7°
isémero-2 {c=1; metanol, 22°C, 589
nanémetros)
28 Me H H rotacidén é6ptica: + 12.5°
estereo- (c=1l; metanol, 20°C, 589
isbémero-3 nanémetros)
29 Me H H 117-119°C (fumarato}
estereo- rotacidén éptica: 25.0°
isémero-4 {c=1; metanol, 20°C, 589
nanémetros)
30 H 3-OMe 5-0H; 179-180°C (clorhidrato}
31 H 3-Me 4-NO, [165-167°C (clorhidrato)
32 Me 2-Cl 4-Cl |212-214°C (clorhidrato)j
33 H p-etilo H 208-209°C (clorhidrato)
34 H p-Br H 190-191°C (clorhidrato)
35 H 3-CF3 5-CF3 |157-158°C {clorhidrato)
36 H p—-SMe H 164-166°C (clorhidrato)
37 H 2-NO; 5-Me [198-199°C (clorhidrato)
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38 H 3-OMe 4-OMe |221-223°C (clorhidrato)
39 H 2-Cl 6-Cl |251-252°C (clorhidrato)
40 H p-COzMe H 220-222°C (clorhidrato)
41 Me p-t-butilo |H 232-233°C (clorhidrato)
42 Etilo |H H **
43 Me p-Cl H 132-135°C (clorhidrato)
44 Me o-Me H 219-220°C (clorhidrato)
45 Me p-Br H 163-165°C (clorhidrato)
46 Me 3-Cl 4-C1 240-241°C (clorhidrato)
47 Me p-F H 219-220°C (clorhidrato)
48 H m-Br H 186-187°C (clorhidrato)
49 H m-Me H 174-175°C (clorhidrato)
50 H m-0- H 168-169°C (clorhidrato)
bencilo
51 H 2-Cl 5—C1- 205-207°C (clorhidrato)
52 H 2-0Me 5-OMe |162-163°C (clorhidrato)
53 H 2-NO, 4-Cl 1204-205°C (clorhidrato)
54 mezcla|Me o-Cl H 230-232°C (clorhidrato)
racémica
cis/trans
55 Me o-Cl H 229-230°C (clorhidrato);
estereo- rotacién Optica: -B.6°
isémero-1 {(c)l1; agua, 20°C, 589

nanémetros)
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56 Me o-Cl H 255-257°C (clorhidrato);
estereo- rotacién &éptica: +26.8°
isémero-2 (c=1; agua, 22°C, 589
nanémetros)
57 Me o-Cl H 229-230°C (clorhidrato):
egstereo- rotacién Optica: +8.9°
isémero-3 (c=1; agua, 20°C, 589
nanémetros)
58 Me o-Cl H 257-258 (clorhidrato):
estereo- rotacién o6ptica: -30.9°
isbémero-4 (c=1; aqua, 22°C, 589
nandémetros)
59 Me o-F H 83-84°C (succinato);
estereo- rotaciébn &éptica: +15.4°
isébmero-1 (c=1,; agqua, 20°C, 589
nandémetros) '
60 Me o-F H 146-147°C (succinato;:
estereo- rotacién Odptica: +2.§°
isémero-2 (c=1; agua, 20°C, 589
nanémetros)
61 Me o-F H 83-84°C {succinato)
estereo- rotacién oéptica: +14.6°
isémero-3 (c=1; agua, 20°C, 589
nanémetros)
62 Me o-F H 136-137°C (succinato);
estereo- rotacién éptica: -4.8°
isémero-4 (c=1; agqua, 20°C, 589

nanémetros)
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Me = metilo
* IS: absorcién de carbonilo a 1,695 cm™l.

**IS: absorcién de carbonilo a 1,712 cm™.

Ejemplo 63: benzo[l,3]dioxol-5-ilmetiléster del #écido (1-

aza-bicialof2.2.2])oct=-3-il) -carbamico

Se prepara en analogia al Ejemplo 1, 2, 6 5.

P.f. (clorhidrateo) = 186-187°C.

Ejemplo 64: benzo[l,3]dioxol-4-nitro-5-ilmetiléster del

écido (l-aza-biciclo[2.2.2]oct-3-il)-carbémico

Se prepara en analogia al Ejemplo 1, 2, 6 5.
P.f. (clorhidratec) = 216-218°C.

Ejemplo 65: 3,4,5-trimetoxibenciléster del 4&cido (l-axza-
biciclo[2.2.2]oct-3-il)-carbamico

Se prepara en analogia al Ejemplo 1, 2, 6 5.

P.f. (clerhidrato) = 211-212°C.

Ejexmplo 66: benzo[l,2,5]tiadiazol-5-ilmatiléster del Acido
l-axa-blciclo[2.2.2]oct-3-il) -carbimico

Se prepara en analogia al Ejemplo 1, 2, é 5.

IS: absorcién de carbonilo a 1,718 cm™.
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REIVINDICACIONES SOLICITUD COLOMBIANA

1. Un compuesto

de la férmula I:

2 I
( O\I/ I

R O R

en donde =n es 1 6 2, Ri, Rz, y Ra,

independientemente hidrégeno o alquilo {(de 1 a 4 &tomos de

carbono), y A es un grupo de la férmula:

R O\ R‘. N Rq
O T T o

R, R,
— X

en donde m es 1,

> ;N\ Re N
r Y
X

2' 6 3, x es x es 0, S, NH, 6 CHz,

Yy R« ¥ Rs 8son independientemente hidrégeno, halébgeno,

hidroxilo, alquilo {(de 1 a
1l a 4 atomos de carbono),
carbono), alquilamino (de

trifluorometilo, o fenilo,

4 4&tomos de carbono), alcoxilo (de
tiocalquilo (de 1 a 4 Atomos de
1l a 4 Atomos de carbono), nitro,

en forma de base libre o de sal de

57
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adicién de Acido.

2. Un compuesto de acuerdo con la reivindicacién
l, el cual es el esterecisémero del 1-{(2-fluorofenil)-
etiléster del 4cido (1-aza-bicic16[2.2.2]oct—3—carbémico, en

forma de base libre o de sal de adicién de &cido.

3. Un compuesto de acuerdo con la reivindicacién
l, el cual es el estereoisémerc del 1-{2-fluorofenil)-
etiléster del Aacido (l-aza-biciclo[2.2.2]oct-3-carbémico,
cuyo succilnato tiene un punto de fusién de 83-84°C en forma

de base libre o de sal de adiclén de &Acido.

4. Un compuesto de acuerdo con la reivindicacién
l, el cual es el estereoisébmero del 1-(2-fluorofenil)-
etiléster del 4&cido (l-aza-biciclo[2.2.2]oct-3-carbamico,
cuyo succinato tiene un punto de fusién de 83-84°C, y que
tiene una rotacidén Optica de +14.6° (c=1; agua, 20°C, 589
nanémetros), en forma de base libre o de sal de adicién de

acido.

5. Un proceso para la preparacién de un compuesto
de la férmula I como se define en la reivindicacién 1, o una
sal del mismo, el cual comprende el paso de hacer reaccionar

un compuesto de la férmula II:
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@) B

. ' i |

R,

en donde n, R;, ¥ R: son como se definen en la

reivindicacién 1, con un compuestc de la férmula III:

% .

en donde R y A son como se definen en la
reivindicacién 1, y N,N'—carb;nildi—imidazol o di(N-
succinimidil)carbonato, y recuperar el compuesto resultante
de la férmula I en forma de base libre o de sal de adicién de

adcido.

6. Un proceso para la preparacién de un compuesto
de la fé6rmula I como se define en la reivindicacién 1, o una
sal del mismo, el cual comprende el paso de hacer reaccionar

un compuesto de la fé6rmula II:

«;,).E

\R’ ) I | |

en donde n, R;, ¥y R son como se definen en 1la

reivindicacién 1, con un compuesto de la férmula IV:

54



15

20

25

en donde Ry y A son como se definen anteriormente,
y recuperar el compuesto resultante de la férmula I en forma

de base libre o de sal de adicién de Acido.

7. Un compuesto de la reivindicacién 1, en forma
de base libre o de sal de adicién de Acido farmacéuticamente

aceptable, para utilizarse como un producto farmacéutico.

8. Un compuesto de la reivindicacién 1, en forma
de base libre o de sal de adicidén -de acido farmacéuticamente
aceptable, para utilizarse en el tratamiento de desérdenes

psicéticos y neurodegenerativos.

9. Una composicién farmacéutica que comprende un
compuesto de.la reivindicacién 1 en forma de base libre o de
sal de adicién de Aacido farmacéuticamente aceptable, en

asociacién con vehiculo o diluyente farmacéutico.

10. El1 uso de un compuesto de la reivindicacién 1,
en forma de base libre o de sal de adicién de éciqo

farmacéuticamente aceptable, como- un producto farmacéutico
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para el tratamiento de desérdenes psicéticos Yy

neurodegenerativos. w

11. El1 uso de un compuesto de la reivindicacién 1,
en forma de base libre o de sal de adicién de &cido
farmacéuticamente aceptable, para la fabricacién de un
medicamento para el tratamiento de desérdenes psicédticos y

neurodegenerativos.

12. Un método para el tratamiento de des6rdenes
psicéticos y neurodegenerativos, en un sujeto que necesite
dicho tratamiento, el cual comprende administrar a este
sujeto una cantidad terapéuticamente efectiva de un compuesto
de la reivindicacién 1 en forma de base libre o de sal de

adicién de acido farmacéuticamente aceptable.



La presente invencién proporciona compuestos de la
35 fébrmula (I), en donde n, A, R,

R2, ¥ R3 son como se definen

en la descripcién, y su preparacién.

Los compuestos de la
férmula (I) son Utiles como productos farmacéuticos.

0 (CH,), A

* h % k W

15

20
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