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ANEXOS 

Comprobante de pago de la tasa de presentacl6n de la solicitud. 

legal Documento que acredita la existencia y representacl6n cuando el solicitante sea persona 
juridica. 

EEPoderes, sl fuere el caso. Adjunto copla simple ver expedlente No. 06-018.321 

Documento de ces!6n del inventor at s6ilcitante o a su causante. Declaracl6n bajo regla 4.17 del PCr 

Declaraciones. 

Copia de la solicitud Internacional. (Resumen, descripel6n, relvindicaclones, dibujos). 

Traducci6n de la solicitud Internacional at castellano. (Resumen, descripc!6n, relvind icacl ones, 
dibujos). 

Copia del examen prellminar Internaclonat efectuado por la Autoridad Internacional de Examen 
Preliminar (IPEA). 

Traducci6n del examen prellminar internacional efectuado por la IPEA, 

’Amka? E] De ser el caso, copia del contrato de acceso. 

ser el caso, documento que acredite la licencla o autorlzacl6n de uso de conocimlentos 
ElDe 

tradicionales de las comunidades indigenas. 

De ser el caso, certificado de dep6sito del material biol6gico. 

Arte final 12 x 12. 

De ser el caso, informaci6n sobre otras solicitudes de patente o t.1tulos obtenidos en el extranjero 

EDpor el rnismo titular o su causante, relacionada s parcial o totalmente con la lnvencl6n de esta 
solicitud. . 

De ser el caso, modificaciones efectuadas a la solicitud internacional. 

Otros. 136squeda Internaclonal 
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3. Quien ejerce funciones de Notario p6blico? 

,4. Lleva el sello del Notario pdblico 

CERTIFICADO 

5. En Londres 

6. El 14 agosto 2003 

7. Por el Secretario de Estado Principal ?de su: Majestad ’p 

exteriores y de la Mancomunidad 

8. No. G229474 
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DE PINNA 
N a r t n i a s 

Yo, el infrascrito JAMES !KERR ACMGAN, Notarlo Rhblico de la Ciuld. d.’ 

Londres, Inglaterra, por la Autoridad Real debidamente admitido y jurame’nt d 

CERTIFICO: 

QUE es aut6ntica la firma suscrita al pie del adjunto, Poder, por ser del pufio y’ etra 

del SeRor Don PETER JOHN GIDDINGS, cuya identidad me consta, Apodeia o.de 

la Sociedad ingleea _denominada "’GLAXO GRObP LIAUTED", S i,dad 

S’i 

legalmente constituida y existente de acuerdo con las 1?yes & Inglaterra, e -rita 

en la Oficina do Registro, de Sociedades bajo el nu’mero;305979, con domicili’ s cial B61 I 

en Glaxo Wellcome House, Berkeley Avenue, Greenford, Middlesex UBU NN 

biglaterra; 

QUE el citado Seflor Don PETER JOHN GIDDINGS est6L debiday suficient 

m 

nte 

autorizado para firmar documentos de esta clase en nombre y representa 161 de 

?odicha Sociedad en virtud de un Poder otorgado por la referida Sociedad fecha lo de 

julio de 2002. 

Y QUE os objetos para los 6uales se otorg6 dicho Poder? se encuentran dentr d los 

objetos o actividades de la citada Sociedad, de acuerdo c’bn la Escritura Cons?lt tiva 

y los Estatutos Sociales, los cuales he,teni4o a la vista. 

Y QUE CONSTE ?donde y como conve n a 9 fuere, no c’e s a n* ol id’ :6 

resente Certificado que firmo y sello en dicha Ciudad de Lo?ndres, el dial e, hoy? 

ece de agosto del aho dos mfl tres. 

JAMES HERR’MILL14 
Notarlo Pfiblico do. Londres, 

L 
RII 

CCOV A R I 9--s-
DE YINNA 

as riwadmy tmdm w1jow 
TabPhana,4440207202M FAtUbni1M+44(0)2072U80UG8 1)XNa485Z1FfcDwM1y2 





X ARTERAtSBOM 
6URTE FWSIBECK & FRIERI, LTDA?-
LEGAL PROFESSIONAL SERVICES 

i WoRw TRADE CENTER � TORRE C 
CALLE 100 No.? BA-65 PWO 10 

BOGOTA, COLOMBIA 
TELEPHONE: +57-1 638-62W 

Fax: +57-163"201 

umm" Anrfnria6%Ar 

Power of Attor-o’e-Y P9der 

The uudersiped, Ei suscrito, 

Glaxo Group Limited 
domiciledin domicilindo an 

Glaxo Wellcome House, Berkeley Avenue, Greenford, iddlesex tM6 ONN, 
by means of these presents hereby gr?auts to Carlos por medio del pMonte otorga a Carlos 

R. Olarte, J. Ian Rabbeck and Ana. Olarte, J. Ia4 Raisbeck y Ana Ma 
Maria Frier! fun and sufficient Power of Frieri poder 4pecial, MOO Y suf1ciente I 
Attorney to file, prosecute, obtain, defend. and presentar, tramitar, obtener, defender y hac ? 
enforce any and. all of the company’s Patents, respetar to&s Y?cualquiera de Patentes, M i 
Utility Models and Industrial Designs in the: de Utilidad y Diseflos Industriales de la 
Republic of Colombia, to which end it empowers compania en la Repilblica de Colombia, a q 
them to take all steps necessary before any ofecto los facultal pam dar todos los pasos 
administrative or judicial authority of any class for necosarios ante pualquier autoridad admini 
the objects stated, to,file petitions, appeals, replies o judicial de cualquierjerarquia para cump 
and oppositions, pay taxes and annuities, request lo encomendado elevax:solicitudes, apelac I 
testimonies, receive documents and s6curitics, respuestas y op6siciones, pagar impuestos 
abandon applications. and collect reftds. Sufficient anualidades, solicitar tesiftonios, recibir 
power is hereby granted to receive notifications on documentos y vidores, desistir y percibir. 
behalf of the Company, to confer powers on those 
who are to represent the company judicially and 

concede poder bastanto para recibir notific*? 

a nombre de la gompailla, otorgar poderes ?’ 
extrajudicially, to answer in court in the matter of all quienes vayan a ?epresentar a la compaffia. J1 
daims and dcaiands that way be presented in y extrajudidalruente, responder enjuicio: a I 
connection with the o 

’ 
bjqcts stated, giving them las reclamaciones o demiandas que por =6 

likewise ower to substitute these presents and P lo encomendadoi se presontaren, ftidoles 
revoke such substitutions. asimismo hcultdd para sustituir el preseate 

revocar dichas s4tituciones. 

Signature/Firma: 
Peter JoM GJD1jT As ?ttomey and ?A?thorised Official 
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PCT 
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xiszA jL i r %a i i rr tuvul VVuu I 

A$1V__11?rom the INTERNATIONAL BUREAU 
Corprorsts IP 

RQQQ1VQd D 

26 JAN 

(PCT Rules 26ter and 4 A I W,1 1? L 
and Administrative Instructions, Section 419) 

Date of mailing (dayhnontoear) 
18 January 2007 (18.01.2007) 

Applicants or agents file reference 
CJG/PB61501 

international application No. 
PCT/EP2006/006613 

, Carolyn, Janice 

!eeMe"fre intellectual Property (cn925.1) 

MaX#at West Road 

&rjiftd Middlesex TW8 9GS 

ROYAUME-UNI 

IMPORTANT NOTIFICATION 

International filing date (daylmonioear) 
04 July 2006 (04.07.2006) 

GLAXO GROUP LIMITED et al 

The applicant is hereby notified of the following regarding the declaration indicated below in respect of 
GLAXO GROU?kIMITED (I!), (Ili); SAMFORD, Mark, James et al Ov) : 

(i) [] declaration as to the identity of the inventor (Rules 4.17(i) and 5 Ibis. I(aXl) and Section 211) 

(H)IN declaration as to the applicant’s entitlement, as at the international filing date, to apply for or be granted a patent (Rules 
4.17(ii) and 5 1 bis. I (aXii) and Section 212) 

(iiiX declaration as to the applicant’s entitlement, as at the international filing date, to claim priority of the earlier application 
(Rules 4.17(iii) and 51bis.1(a)(iii) and Section 213) 

(iva declaration of inventorship (for the purposes of the designation of the United States of America) (Rules 4.17(iv) and 
flbis.l(a?iv) and Section 214) 

(v) [] declaration as to non-prejudicial disclosurts or exceptions to lack of novelty (Rules 4.17(v) and Slbis,l(a)(v) and Section 
215) 

2. Addition or correction of the declaration within the time limit under Rule 26(er.l. 

The added or corrected declaration was received on 13 September 2006 (13.09.2006) . which was within the time limit 
under Rule 26ler.l. 

Any declaration referred to under items I (i) to (v), whether or not the declaration complies with Rule 4.17, will be published as 
part of the international application pursuant to Rule 48.2(a)(x). 

3. n Failure to add or correct the declaration within the time limit under Rule 26ter.l. 

The declaration was received on which was after the expiration of the time limit under Rule 26ter. 1; therefore, that declaration, as 
added or corrected, referred to under items I(i) to (v) will not be published as part of the international application, and any signed 
declaration referred to under item I(iv) is attached. Such declaration should be submitted by the applicant directly to the 
designated Office(s) concerned. 

4. The applicant’s attention is drawn to Rule 51biy.2 which provides that the designated Office shall not, unless it may reasonably 
doubt the veracity of the declaration concerned, require any document or evidence relating to the subject matter of any declaration 
complying with Rule 4.17(i) to (Iv) which Is contained in the request or submitted to’the International Bureau or directly to the 
designated Office. Note, however, that Rule 5 1 bis.2 may not apply in respect of certain States. For further information, see Notes to 
the request form, Box No. V1H. 

5, A copy of this notification is being sent to the receiving Office and the International Searching Authority. 

Tbe International Bureau of WIPO Authorized officer 
34, chemin dcs Colombettes 
1211 Geneva 20, Switzerland Muller Antonia 

I Facsimile No. +41 22 338 89 75 
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(1p) World Intellectual Property Organization /0 
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(43) International Publication Date 
PCT 

(10) International Publication Number 

8 March 2007 (08.03.2007) WO 2007/025596 Al 
(51) International Patent Claw0cation: 

C07D 487104 (2006.01) A61P 25128 (2006.01) 
A61K 31155 (2006. 0 1) 

(21) International Application’Number. 
PCT&rR2W6=66l i 

(22) International Filing Date- 4 July 2006 (04.07.2 6) 

(25) Filing Language: E glish 

(26) Publication Language: English 

(30) Priority Data: 
0513886.2 6 July 2005 (06.07.2005) GB 

(71) Applicant (for all designated States except US): GLAXO 
GROUP LEWTED [GB/GB]; Glaxo Wellcome House, 
Berkeley Avenue, Greenford Middlesex UB6 ONN (OR). 

(72) Inventors; and 
(75) InventorstApplicants (for US only): BAMFORD, Mark, 

James [GB/GB]; GlaxoSmithgline, New Frontiers Sci-
ence Park South, Third Avenue, Marlow Essex CM19 
5AW (OB). WILSON, David, Matthew [GB/GBj; Glax-
oSmithl(linc, New Frontiers Science Park South, Third 
Avenue, Harlow Essex CM19 5AW (GB). 

(74) Agent: GODDARD, Carolyn, Janice; GlaxoSmithl(line, 
Corporate, Intellectual Property (=925.1), 980 Great West 
Road, Brentford Middlesex TW8 90S (GB). 

W(81)
 Designa tes (unless otherwise indicated, for every 
kind. natto I protection available): AE, AG, AL, AM, 

I AU, , BA, BB, BG, BP, BW, BY, BZ CA, CK CN, 
CO, CR . CZ DE, DIC, DM, DZ, EC, Ell, EG, ES, F1, 
GB, GE, GH, GM, HN, M KU, ID, IL, 1N, IS, JP, 

KG, KM, K N, KP, KR, KZ, LA, LC, LK, Lit, LS, LT, 
LU, LV, LY, MA, MD, MG, MIC, MN, MW, MX, MZ, NA, 
NO, Nl, NO, NZ, OM, PG, PH, PL, PT, RO, RS, RU, SC, 
SD, SE, SG, SIC, SL, SM, SY, TJ, TM, TN, TR, Tr, TZ, 
UA, UG, US, UZ VC, VN, ZA, 2M, ZW. 

(84) Designated States (unless otherwise indicate4 for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, Fl, 
FF, GB, OR, HU, 113, IS, IT, IT, LU, LV, MC, NL, PL, PT, 
RO, SE, S1, S& TR), OAPI (BF, BJ, CF, CG, CL CM, GA, 
ON, GQ, GW, ML, MIR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 
� as to qpplicant?r entitlement to applyfor and be granted a 

patent (Ruk 4.17(11)) 
� as to the applicawr entitlement to claim thepriority, of the 

earlier application (Rule 4.17(ill)) 
� of inventorship (Rule 4.17(iv)) 

Published: 
� with international search report 

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes andAbbreviations " appearing at the begin-
ning of each regular issue of the PCT Gazette. 

(54) Title: PYRAZOLO [3, 4-D] AZEPINE DERIVATWES AS HISTAMINE H3 ANTAGONISTS 

X N 
k2/ 

:C1 

(57) Abstract: The present invention relates to novel pyrazole derivatives of formula 
I having pharmacological activity as H3 antagonists processes for their preparation, to 
compositions containing them and to their use in the treatment of neurological and psy-
chiatric disorders. 
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PYRAZOLO[3,4-DIA7,BPINE DERIVATMS AS HISTAMINE R3 ANTAGONISTS 

The present invention relates to novel pyrazole derivatives having pharmacological 
activity, processes for their preparation, to compositions containing them and to their use 

5 In the treatment of neurological and psychiatric disorders. 

WO 2004105639 (Glaxo Group Ltd.) describes a series of benzazepine derivatives and 
their use in the treatment of neurological disorders. W02004/013144 (Pharmacla Italia 
S.P.A.) discloses a series of bicycle-pyrazoles, which are claimed to be useful in the 

10 treatment of diseases linked to deregulated protein kinases. W02004008837 and 
W0200013508 (Ishihara Sangyo Kaisha Ltd.) disclose benzene derivatives claimed to 
be useful as herbicides. JP2001220390 describes pyrazole derivatives useful as 
calcium channel and IL-2 production Inhibitors. 

5 The histamine H3 receptor is predominantly expressed in the mammalian central 
nervous system (CNS), with minimal expression in peripheral tissues except on some 
sympathetic nerves (Leurs et al., (1998), Trends Pharmacol. Scl. 19, 177-183). 
Activation of H3 receptors by selective agonists or histamine results in the Inhibition of 
neurotransmitter release from a variety of different nerve populations, including 

20 histaminergic and cholinergic neurons (Schlicker et aL, (1994), Fundam. Clin. 
Pharmacol. 8, 1.28-137). Additionally, in vitro and in vivo studies have shown that H3 
antagonists can facilitate neurotransmitter release In brain areas such as the cerebral 
cortex and hippocampus, relevant to cognition (Onodera et al., (1998), In: The Histamine 
H3 receptor, ed Leurs and Timmerman, pp255-267, Elsevier Science B.V.). Moreover, 

25 a number of reports in the literature have demonstrated the cognitive enhancing 
properties of H3 antagonists (e.g. thloperamide, clobenpropit, ciproxifan and GT-2331) in 
rodent models including the five choice task, object recognition, elevated plus maze, 
acquisition of novel task and passive avoidance (Giovanni eta/., (1999), Behay. Brain 
Res. 104, 147-155). These.data suggest that novel H3 antagonists and/or Inverse 

1030 agonists such as the current series could be useful for the treatment of cognitive 
impairments in neurological diseases such as Alzhelmer’s disease and related 
neurodegenerative disorders. 

The present invention provides, in a first aspect, a compound of formula (1) or a 
35 pharmaceutically acceptable salt thereof 

�N 
/ N<Z 

kl�R 
I R 

2 :C 
wherein: 

- 1 - 
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RI represents �C,.6  alkyl, -C3.7 cycloalkyl or �CH2-C3.7  cycloalkyl, wherein said cycloalkyl 

groups may be optionally substituted by C1-3 alkyl; 

X represents bond or -CH2-, , 
R2 represents -aryl, -aryl-aryl, -aryl-heteroaryl, -aryl-heterocyclyl, -heteroaryl, -heteroaryl-

5 aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterocyclyl, -heterocyclyl-aryl, - 

hiterocyclyl-hateroaryl or -heterocyclyl-heterocyclyl; 
wherein said aryl, heteroaryl and heterocyclyl groups of W may be optionally substituted 

by one or more substituents (e.g. 1, 2 or 3) which may be the same or different, and 

which are selected from the group consisting of halogen, hydroxy, cyano, nitro, =0, C1.6 
4 

10 alkyl, haloC,.e alkyl, -0-haloC,.$ alkyl, -0-C1.6 alkyl, -C1.6 alkyl-O-Cl.6 alkyl, -0O2R , 

COR4,�Cl.6 alkyl-COW, -SR4, -S02W, -SOR4,-0802W, - Cje alkyl-S02W, -C1.6 alkyl-

NR 4 S02R’, -Cla alkyl-SO2NR4R, �NR4R, �Cle alkyl-NR4F;e, �C" cycloalkyl-NR 4 
R5, - 

CONWRr’, -NR4COR5, �C1.6 alkyl-NR4COR", �Cla alkyl-CONWR5, -NR4S02R5, - 

OCONR4R5, -NWCO2RS, -NWCONWRI or -S02NR4R5 (wherein R4, F:e and W 
,4$5 independently represent hydrogen, CI-0 alkyl, or wherein �NR4R5  may represent a 

nitrogen containing heterocyclyl group); and 
wherein W, R,5 and RO may be optionally substituted by one or more substituents (e.g. 1, 

2 or 3) which may be the same or different, and which are selected from the group 

consisting of halogen, hydroxy, cyano, amino, nitro and =0; or solvates thereof. 

20 
In one aspect, R’ represents -C3.-I cycloalkyl, wherein the cycloalkyl group may be 
optionally substituted by C1.3 alkyl. 

The term ’C,.y alkyl’ as used herein as a group or a part of the group refers to a linear or 
25 branched saturated hydrocarbon group containing from x to y carbon atoms. Examples 

of C1.4 alkyl groups include methyl, ethyl, n-propyl, Isopropyl, n-butyl, isobutyl, sec-butyl, 

tert butyl, n-pentyl, lsopentyl, neopentyl or hexyl and the like. 

The term ’Cx.y cycloalkyl’ as used herein refers to a saturated monocyclic hydrocarbon 

*30 ring of x to y carbon atoms. Examples of C3.7 cycloalkyl groups Include cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyll and cycloheptyl. 

The term ’halogen’ as used herein refers to a fluorine, chlorine, bromine or iodine atom. 

35 The term ’haloCx.y alkyl’ as used herein refers to a Cxy alkyl group as defined herein 
wherein at least one hydrogen atom is replaced with halogen. Examples of haloCj-6 alkyl 
groups include fluoroethyl, trifluoromethyl or trifluoroethyl and the like. 

The term ’aryl’ as used herein refers to a C6.12 monocyclic or bicyclic hydrocarbon ring 
40 wherein at least one ring is aromatic. Examples of such groups include phenyl, naphthyl 

or tetrahydronaphthalenyl and the like. In one embodiment, the term ’aryl’ refers to a Ce-

12 monocyclic aromatic ring, particularly phenyl. 

.2-
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The term ’heteroaryl’ as used herein refers to a 5-6 membered monocyclic aromatic or a 

fused 8-10 membered bicyclic aromatic ring, which monocyclic or bicyclic ring contains I 

to 4 heteroatoms, selected from oxygen, nitrogen and sulphur. Examples of such 

5 monocyclic aromatic rings include thlenyl, furyl, furazanyl, pyrrolyl, triazolyl, tetrazolyl, 

imidazolyl, oxazolyl, thiazolyl, oxadiazolyl, Isothlazolyl, Isoxazolyl, thladiazolyl, pyranyl, 

pyrazolyl, pyrimidyl, pyridazinyl, pyrazinyl, pyridyl, tdaz:inyl, tetra;eInyl and the like. 

Examples of such fused aromatic rings Include quinolinyl, isoquinolinyl, quinazolinyl, 

quinoxalinyl, pteridinyl, cinnolinyl, phthala7inyl, naphthyddinyl, indolyl, isoindolyl, 

10 azaindolyl, indolizinyl, indazolyl, purinyl, pyrrolopyddinyl, furopyddinyl, benzofuranyl, 

isobenzofuranyl, benzothlenyl, benzolmidazolyl, benzoxazolyl, benzolsoxazolyl, 

benzothlazolyl, benzoisothiazolyl, benzoxadiazolyl, benzothladiazolyl and the like. In 

one embodiment, the term ’heteroaryl’ refers to a 5-6 membered monocyclic aromatic 

ring which contains I to 4 heteroatoms selected from oxygen, nitrogen and sulphur. 

5 More particularly, the term ’heteroaryl’ refers to a 5-6 membered monocyclic aromatic 

ring which contains at least one nitrogen atom and 1 to 3 other heteroatoms selected 

from oxygen, nitrogen and sulphur. 

The term ’heterocyclyl’ refers to a 4-7 membered monocyclic Ong or a fused 8-12 

20 membered bicyclic ring which. may be saturated or partially unsaturated, which 

monocyclic or bicyclic ring contains I to 4 heteroatoms selected from oxygen, nitrogen or 

sulphur. Examples of such monocyclic rings Include pyrrolidinyl, azetidinyl, pyrazoildinyl, 

oxazolldinyl, imidazolidinyl, pipeddinyl, piperazinyl, morpholinyl, thlomorpholinyl, 

thiazolidinyl, hydantoinyl, valerolactamyl, ox1ranyl, oxetanyl, dioxolanyl, dloxanyl, 

25 oiathiolanyl, oxathlanyl, dithlanyl, dihydrofuranyl, tetrahydrofuranyl, dihydropyranyl, 

tetrahydropyranyl, tetrahydropyridinyl, tetrahydropydmidinyl, totrahydrothlophenyl, 

tetrahydrothlopyranyl, diazepanyl, azepanyl and the like. Examples of such bicyclic rings 

include indolinyl, isoindolinyl, benzopyranyl, quinuclidinyl, 2,3,4,5-tetrahydro-lH-3-

benzazepine, tetrahydrolsoquinolinyl and the like. In one embodiment, the term 

*30 ’heterocyclyl’ refers to a 4-7 membered monocyclic ring which may be saturated or 

partially unsaturated, which monocyclic ring contains 1 to 4 heteroatoms selected from 

oxygen, nitrogen or sulphur. More particularly, the term ’heterocyclyl’ refers a nitrogen 

containing heterocyclyl group 

35 The term ’nitrogen containing heterocyclyl’ refers to a 4-7 membered monocyclic ring 

which may be saturated or partially unsaturated, which monocyclic ring contains at least 
one nitrogen atom and 1 to 3 other heteroatoms selected from oxygen, nitrogen or 

sulphur. Examples of nitrogen containing heterocyclyl groups include pyrrolidinyl, 
azetidinyl, pyrazolldinyl, oxazolldinyl, imidazolidinyl, piperldinyl, piperazinyl, morpholinyl, 

40 thlomorpholinyl, thlazoildinyl, hydantoinyl, valerolactamyl, tetrahydropyridinyl, 
tetrahydropyrimidinyl, diazepanyl, azepanyl and the like. 

,3-
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In one embodiment, R1 represents -C?.7, cycloalkyl (e.g. cyclobutyl, cyclopentyl or 

cyclohexyl) wherein the cycloalkyl groupis optionally substituted by C1-3 alkyl.’ In a more 

particular embodiment, R’ represents unsubstituted -C3.7 cycloalkyl (e.g. cyclobutyl, 

cyclopentyl or cyclohexyl), particularly unsubstituted cyclobutyl. 

In an alternative embodiment, R’ represents �Cie alkyl (e.g. ethyl, 1 -methylethyl, 2-

methylpropyl), particularly 1-methylethyl or 2-methylpropyl. 

In another embodiment, R’ represents �CH2-C3-7  cycloalkyl (e.g. cyclopropylmethyl) 

10 wherein the cycloalkyl group is optionally substituted by C1.3 alkyl. More particularly, R’ 

represents unsubstituted -CH2-C3.7 cycloalkyl, particularly cyclopropylmethyl. 

In another embodiment, X represents a bond or �CH2-. More particularly, X represents a 

bond. 

In,one embodiment, R2 represents �aryl, -aryl-heterocyclyl, -aryi-heteroaryl, -heteroaryl-

heterocyclyl and -heterocyclyl-heteroaryl. 

In a more particular embodiment, the aryl, heteroaryl and heterocyclyl groups of R2 may 

20 be optionally substituted by one or more substituents (e.g. 1, 2 or 3) which may be the 

same or different, and which are selected from the group consisting of halogen, hydroxy, 

cyano, nitro, =0, C1.6 alkyl, haloC1.6 alkyl, -0-ha[oC,-e alkyl,.-O-Cle 8IkYl, -SOJZ? 

CONR4R5, -NWCORr, -NR4S02R5 or -S02NR4R6. Even more particularly, the 

substituents on the aryl, heteroaryl or heterocyclyl groups of R2 are selected from 

25 halogen, hydroxy, cyano, nitro, =0, Cle alkyl, -0-Cl-e alkyl, haloC1.6 alkyl, -0-haloC,.s 

alkyl and -CONR 4 R5. 

In one embodiment, R4, R5 and R’5 are independently selected from hydrogen and C1.6 

alkyl. In a more particular embodiment, R4, R5 and Re are independently selected from 

30 hydrogen and C1.3alkyl. 

In a further embodiment, R 2 represents: 
-aryl (e.g. phenyl) optionally substituted by one or more substituents (e.g. 1, 2 or 

3) such as -CONR4R5 (e.g. -CONH2, -CONHMe, -CONMe2), -S02W (e.g. -S02Me), - 
35 ISIR 4 

S02R5 (e.g. -NHS02Me), cyano or halogen (e.g. bromo); 

-aryl-heterocyclyl (e.g. phenyi-pyrrolidinyl, phenyi-oxazolidinyl, phenyl-

imidazoildinyl, phenyl-morpholinyl, phenyl-piparidinyl) optionally substituted on the 

heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as =0 groups and - 

Cl.ealkyl (e.g. methyl); 

40 -aryl-heteroaryl (e.g. phenyl-oxadiazolyi) optionally substituted by one or more 

substituents (e.g. 1, 2 or 3) such as -C1.6alkyl (e.g. methyl); 

-4. 
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-heteroaryl-heterocyclyl (e.g. pyridinyi-pyrrolidinyl) optionally substituted on the 

heterocyclyl group by one or more substitutents (e.g. 1, 2 or 3) such as =0 groups; or 

-heterocyclyl-heteroaryl (e.g. pipeddinyl-pyddinyl) optionally substituted by one or 

more substitutents (e.g. 1, 2 or 3) such as -Clealkyl (e.g. methyl). 

In embodiments in which R2 represents aryl-heterocyclyl or heteroaryl-heterocyclyl and 

the heterocyclyl group is a nitrogen containing heterocyclyl group, the heterocyclyl group 

may be linked to the aryl or heteroaryl through a nitrogen atom. 

10 In a more particular embodiment, R2 represents: 
-aryl (e.g. phenyl) optionally substituted by one or more substituents (e.g. 1, 2 or 

3) such as -CONR4F;e (e.g. -CONH2, -CONHMe, -CONMe2), -S02R 4 (e.g. -S02Me), - 
NR 4SO2Rr’ (e.g. -NHS02Me), cyano or halogen (e.g. bromo); 

-aryl-heterocyclyl (e.g. -phanyl-pyrrolidin-1-yl, -phenyl-1,3"oxazolidin-3-yi, - 

4015 phenyl- imidazolidin-3-yl, -phenyl-morpholin-4-yi, phenyl-pipeddin-1-yi) optionally 
, substituted on the heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as 

=0 groups (e.g. -phenyl-l-pyrrolidin-2-one, -phanyl-3-(1,3-oxazolidin-2-one), -phenyl-3 - 
imidazoildin-2-one, -phenyl-3-imidazolidin-2,4-dione) and -Cl-6 alkyl (e.g. methyl); 

.aryi-heteroaryl (e.g. -phenyl-1,2,4-oxadiazol-5-yl) optionally substituted by one or 
20 more substituents (e.g. 1, 2 or 3) such as -C1.6alkyl (e.g. methyl); 

-heteroaryl-heterocyclyl (e.g. 2-(pyrrolidin-1-yi)-pyridin-5-yl) optionally substituted 
on the heterocyclyl group by one or more substitutents (e.g. 1, 2 or 3) such as =0 groups 
(e.g. 2-(N-pyrrolidin-2-one)-pyridin-5-yl); or 

-heterocyclyl-heteroaryl (e.g. 1-(pyrldIn-3-yI)-pipeddIn-4-yI) optionally substituted 
25 by one or more substitutents (e.g. 1, 2 or 3) such as -Claalkyl (e.g. methyl). 

More particularly, R2represents: 
-aryl (e.g. phenyl) optionally substituted by one or more substituents (e.g. 1, 2 or 

3) such as -CONR4Fe (e.g. -CONH2, -CONHMe, -CONMe2), -S02R4 (e.g. -S02Me), - 
*30 NR 4 SOO(e.g. -NHS02Me), cyano or halogen (e.g. bromo); 

-aryl-heterocyclyl (e.g. -phenyl-pyrrolidin-1-yl, -phenyl-1,3-oxazolidin-3-yi, - 
phenyl- imidazolidin-3-yi, -phenyl-morpholin-4-yl, phenyi-piperidin-1-yl) optionally 
substituted on the heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as 
=0 groups (e.g. -phenyl-l-pyrrolidin-2-one, -phenyl-3-(1,3-oxazoildin-2-one), -phenyl-3 - 

35 irhidazolidin-2-one, -phenyl-3-imidezolidin-2,4-dione) and -C1.6 alkyl (e.g. methyl); or 
-heteroaryl-heterocyclyl (e.g. 2-(pyrrolidin-1-yl)-pyddin-5-yl) optionally substituted 

on the heterocyclyl group by one or more substitutents (e.g. 1, 2 or 3) such as =0 groups 
(e.g. 2-(N-pyrrolidin-2-one)-pyridin-5-yi). 

40 Most particularly, R 2 represents: 
-aryl-heterocyclyl (e.g. -phenyl-pyrrolidin-1-yl, -phenyl-1,3-oxazolidin-3-yl, - 

phenyl- imidazolidin-3-yi, -phenyi-morpholin-4-yl, phenyl-piperldin-1-yi) optionally 

.5-



WO 2007/025596 PCT/EP2006/006613 

substituted on the heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as 

=0 groups (e.g. -phenyl-1-pyrrolldIn-2-one, -phenyl-3-(1,3-oxazolidin-2-ons), -phenyl-3 - 

imidazolidin-2-one, -phenyl-3-imidazolidin-2,4-dione) and -CI-6alkyl (e.g. methyl); or 

-heteroaryl-heterocyclyl (e.g. 2-(pyrrolidin-1-yl)-pyddin-5-yi) optionally substituted 

5 on the heterocyclyl group by one or more substitutents (e.g. 1. 2 or 3) such as =0 groups 

(e.g. 2-(N-pyrrolidin-2-one)-pyddin-5-yl). 

in one aspect, the present Invention provides a compound of formula (1) or a 
pharmaceutically acceptable salt or solvate thereof, wherein: 

10 RI represents �C1.8 alkyl, -C3.7 cycloalkyl or �CHrC3.7 cycloalkyl, wherein said cycloalkyl 
groups may be optionally substituted by C1.3 alkyl; 
X represents a bond or -CH2-, 
R 2 represents �aryl, -aryl-heterocycly 1, -aryl-heteroaryl, -heteroaryl-heterocyclyl and - 

heterocyclyl-heteroaryl; 
15 wherein said aryl, heteroaryl and heterocydyl groups of R’ may be optionally substituted 

by one or more substituents (e.g. 1, 2 or 3) which may be the same or different, and 
which are selected from the group consisting of halogen, hydroxy, cyano, nitro, =0, C1-6 
alkyl, haloC,-e alkyl, -0-haloC,.e alkyl, -0-Cla alkyl, -S02R4, -CONR4R6, -NR 4 

CORS, - 

Nk4S02R5 or -S02NR4R5; and 
20 wherein W and W are independently selected from hydrogen and Cla alkyl. 

In one embodiment of this aspect, R’ represents unsubstituted -C3.7 CYcloalkyl (e.g. 
cyclobutyl, cyclopentyl or cyclohexyl), particularly unsubstituted cyclobutyl. 

25 In an alternative embodiment, R’ represents �Cl-a alkyl (e.g. ethyl, 1 -methylethyl, 2-
methylpropyl), particularly I -methylethyl or 2-methylpropyl. 

In another embodiment of this aspect, R1 represents unsubstituted -CH2-C3-7 cycloalkyl, 

4030 
particularly cyclopropylmethyl. 

In one embodiment of this aspect, the aryl, heteroaryl and heterocyclyl groups of R2 may 
be optionally substituted by one or more substituents (e.g. 1, 2 or 3) which may be the 

same or different, and which are selected from the group consisting of halogen, hydroxy, 
cyano, nitro, =0, C1.6 alkyl, -0-C1.6 alkyl, haloC1.6 alkyl, -0-haloC1.6 alkyl and -CONWW. 

35 
In one embodiment of this aspect, R4, W and W are Independently selected from 
hydrogen and C1-3 alkyl. 

In a further embodiment of this aspect, R2 represents: 
40 -aryl (e.g. phenyl) optionally substituted by one or more substituents (e.g. 1, 2 or 

3) such as -CONR4R,5 (e.g. -CONH2, -CONHMe, -CONMe2), -SO2R4 (e.g. -S02Me), - 
NR4S02R5 (e.g. -NHS02MO), cyano or halogen (e.g. bromo); 

ST. 
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x 

-aryl-heterocyclyl (e.g. phenyl-pyrrolldinyl, phenyi-oxazolidinyl, phenyl-

imidazolidinyl, phenyi-morpholinyl, phenyl-pipeddinyl) optionally substituted on the 

heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as =0 groups and - 

Cj-6 alkyl (e.g. methyl); 

5 -aryl-heteroaryl (e.g. phony[-oxadiazolyi) optionally substituted by one or more 

substituents (e.g. 1, 2 or 3) such as -Ciealkyl (e.g. methyl); 

-hoteroaryl-heterocyclyl (e.g. pyddinyi-pyrrolidinyl) optionally substituted on the 

h6terocyclyl group by one or more substitutents (e.g. 1, 2 or 3) such as =0 groups; or 

-heterocyclyl-heteroaryl (e.g. piperldinyl-pyridinyl) optionally substituted by one or 

10 more substitutents (e.g. 1, 2 or 3) such as -Clealkyl (e.g. methyl). 

In embodiments In which R2 represents aryl-heterocyclyl or heteroaryl-heterocyclyl and 

the heterocyclyl group Is a nitrogen containing heterocyclyl group, the heterocyclyi group 

may be linked to the aryl or heteroaryl through a nitrogen atom. 

In a more particular embodiment of this aspect, R2 represents: 

-aryl (e.g. phenyl) optionally substituted by one or more substituents (e.g. 1, 2 or 

3) such as -CONR4W’(e.g. -CONI-12, -CONHMe, -CONMe2), -S02R4 (e.g. -S02Me), - 

NR4S02R" (e.g. -NHS02Me), cyano or halogen (e.g. bromo); 

20 -aryl-heterocyclyl (e.g. -phenyl-pyrrolidin-1-yl, -phenyl-1,3-oxazolidin-3-yi, - 

phenyl- lmidazolidin-3-yl, -phenyi-morpholin4-yl, phenyl-pipeddin-1-yi) optionally 

substituted on the heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as 

=0 groups (e.g. -phenyl-1 -pyrroildin-2-one, -phenyl-3-(1,3-oxazoildin-2-one), -phenyl-3 - 

lmidazolidin-2-one, -phenyl-3-imidazoildin-2,4-dione) and -C1.6 alkyl (e.g. methyl); 

25 -aryl-heteroaryl (e.g. -phenyl-1,2,4-oxadiazol-5-yl) optionally substituted by one or 

more substituents (e.g. 1, 2 or 3) such as -Ci.Galkyl (e.g. methyl); 
-heteroaryl-heterocyclyl (e.g. 2-(pyrrolidin-1-yl)-pyridin-5-yi) optionally substituted 

on the heterocyclyl group by one or more substitutents (e.g. 1, 2 or 3) such as =0 groups 

(e.g. 2-(N-pyrrolidin-2-one)-pyridin-5-yl); or 

1030 -heterocyclyi-heteroaryl (e.g. -1 -(pyrIdln-3-yI)-piperidln4-yl) optionally substituted 

by one or more substitutents, (e.g. 1, 2 or 3) such as -Cl-ealkyl (e.g. methyl). 

More particularly, R2 represents: 
-aryl (e.g. phenyl) optionally substituted by one or more substituents (e.g. 1 " 2 or 

35 3)’such as -CONR4 
’ 
R5 (e.g. -CONH2, -CONHMe, -CONM92), -S02R 4 (e.g. -S02Me), - 

NR4SO2R5 (e.g. -NHS02Me), cyano or halogen (e.g. bromo); 
-aryl-heterocyclyl (e.g. -phenyl-pyrrol.idin-1-yl, -phenyt-1,3-oxazolidin-3-yl, - 

phenyl- imidazoildin-3-yl, -phenyl-morpholin-4-yi, phenyi-piperldin-1-yi) optionally 
subst Ituted on the heterocyclyl group by one or more (e.g. 1, 2 or 3) substituents such as 

40 =0 groups (e.g. -phenyl-l-pyrrolidin-2-one, -phenyl-3-(1,3-oxazolidin-2-one), -phenyl-3 - 

lmidazolidin-2-one, -phenyl-3-imidazolidin-2,4-dlone) and -Cla alkyl (e.g. methyl); or 

S 
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-hoteroaryl-heterocyclyl (e.g. 2-(pyrrolidin-1-yi)-pyridin-5-yl) optionally substituted 

on the haterocyclyl group by one or more substitutents (e.g. 1, 2 or 3) such as =0 groups 

(e.g. .2-(N-pyrrolidin-2-one)-pyddin-5-yl). 

Most Particularly, R 2 represents: 
-aryl-heterocyclyl (e.g. -phenyi-pyrrolidin-1-yi, -phenyl-1,3-oxazoildin-3-yl, - 

phenyl- imidazoildin-3-yi, -phenyi-morpholin-4-yi, phenyi-piperldin-1-yi) optionally 

substituted on the heterocyclyl group by one or more (e.g. 1, 2 or 3) substiltuents such as 

=0 groups (e.g. -phonyl-l-pyrrolidin-2-ons, -phenyl-3-(1,3-oxazoildin-2-one), -phenyl-3 - 

imidazolidin-2-one, phenyl-3-imidazolidin-2,4-dione) and -C1.6alkyl (e.g. methyl); or 

-heteroaryl-heterocyclyl (e.g. 2-(pyrrolidin-1-yi)-pyridin-5-yi) optionally substituted 

on the heterocyclyl group by one or more substitutents (e.g. 1, 2 or 3) such as =0 groups 

(e.g. 2-(N-pyrrolidin-2-one)-pyddin-5-yi). 

In a more particular aspect, the present Invention provides a compound of formula (1) or 

a pharmaceutically acceptable salt or solvate thereof, wherein: 

R’ represents �C1.6 alkyl, -C3.7 cycloalkyl or �CH2-C,,.-7, cycloalkyl; 

X represents a bond; 
RI represents �Aryl, -aryl-heterocyclyl, -aryl-heteroaryl, -hoteroaryl-heterocyclyl and - 

20 heterocyclyi-heteroaryl; 
wherein said aryl, heteroaryl and heterocyclyl groups of W may be optionally substituted 

by one or more substituents (e.g. 1. 2 or 3) which may be the Same or different, and 

which are selected from the group consisting of halogen, hydroxy, cyano, nitro, =0, C1.6 

alkyl, haloC,.e alkyl, -0-heloC,.e alkyl, -0-Cia alkyl, -S02R4.-CONWRG, -NWCOR5, - 

25 NWS02R’ or -SO2NWR5; and 
wherein Wand Rr’ are independently selected from hydrogen and Cle alkyl. 

in another aspect, the present invention provides a compound of formula (1) or a 

pharmaceutically acceptable salt or solvate thereof, wherein: 

030 RI represents unsubstituted -C3.7 cycloalkyl; 
X represents a bond; 
R2 represents -aryl, -aryl-aryl, -aryl-heteroaryl, -aryl-heterocyclyi, -heteroaryl, -heteroaryl-

aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterocycM, -heterocyclyl-aryl, - 
heterocyclyl-heteroaryl or -heterocydyl-heterocyclyl; 

35 wherein said aryl, heteroaryl and heterocyclyl groups of RI may be optionally substituted 

by one or more substituents (e.g. 1, 2 or 3) which may be the same or different, and 

which are selected from the group consisting of halogen, hydroxy, cyano, nitro, =0, C1.6 

alkyl, C1.6 alkoxy, haloC,.e alkyl, haloC,.e alkoxy and -CONR4W; and 

wherein W and R5 are independently selected from hydrogen and C1.3 alkyl, 
40 

In a further aspect, the present Invention provides a compound of formula (1a) or a 
pharmaceutically acceptable salt or solvate thereof: 

-8-
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-tN? 

(R’)n 
A

-
R7 �R  

B 

wherein: 
R1 represents -C,.6 alkyl, -C3.7, cycloalkyl or -CH2-C3-7cycloalkyl; 

5 A and B independently represent CH or N; 
Wrepresents hydrogen, hydroxy, halogen, cyano, nitro, Cj-e alkyl, haIoCj.6 alkyl, -0-
haloCj.6 alkyl, -0-Cls alkyl, -NWOWa, -CONF&Flr*, -WaCOR63, -S02e, -NeS02R58 

or -S02NR"Rr’a, wherein W8 and WO Independently represent hydrogen or C1.8 alkyl, or 
wherein NR40RF* may represent a nitrogen containing heterocyclyl group which may 

10 optionally be substituted by one or more (e.g. 1,2 or 3) substituents, independently 
selected from =0 and C1.3alkyl; 
W represents hydroxy, halogen, cyano, nitro, Cj.6 alkyl, haloCj.6 alkyl or -0-haloC1.6 
alkyl, -0-Cle alkyl; and 
n represents 0 or 1. 

In one embodiment, R’ represents -0,,7 cycloalkyl (e.g. cyclobutyl, cyclopentyl or 
-cyclohexyl), particularly unsubstituted cyclabutyl. 

In an alternative embodiment, R’ represents �C1.6 alkyl (e.g. ethyl, I -methylethyl, 2-

20 methylpropyl), particularly 1-methylethyl or 2-methylpropyl. More particularly, R1 

represents 1 -methylethyl. 

In an alternative embodiment, RI represents �CH2-C3./  cycloalkyl, particularly 
cyclopropylmethyl. 

25 
In’one embodiment, A represent N and B represents CH. In another embodiment, A and 

B both represent CH. 

In one embodiment, R7 represents hydrogen, halogen, cyano, C1.8 alkyl, haloC,.e alkyl, - 

30 0-haloC1.6 alkyl, -O-Cj?a alkyl, -NR"e, -CONR48R-r’s, -S02R4a or -NR4aS02R6,l wherein 
R4" and R50 independently represent hydrogen or C14 alkyl or wherein NWOR60 

represents a nitrogen containing heterocyclyl group which may optionally be substituted 

by one or more (e.g. 1,2 or 3) substituents independently selected from =0 and C1.3alkyl. 

35 In a more particular’embodiment, R" represents -Woe or -CONWae wherein R48 

and R5’ independently represent hydrogen or C1.4 alkyl or wherein WaRr"’ represents a 

nitrogen containing heterocyclyl group which may optionally be substituted by one or 

more (e.g. 1,2 or 3) substituents independently selected from =0 and C1-3alkyl. 
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in a more particular embodiment, F140 and F150 Independently represent hydrogen or C1.3 

alkyl. 

In another particular embodiment, NR4aR5* represents a nitrogen containing heterocyclyl 

5 group which -may optionally be substituted by one or more (e.g. 1,2 or 3) substituents, 

independently selected from =0 and C1.3alkyl. 

Even more particularly, W represents a nitrogen-containing heteracyclyl group (i.e. 

NR’R’), for example, a pyrrolidinyl, Imidazolldinyl, oxazolidinyl, pipeddinyl, morpholinyl 

10 group optionally substituted by one or more (e.g. 1,2 or 3) substituents independently 

selected from =0 and C1.3alkyl. 

Most particularly, R7 represents pyrrolidinyl, imldazoildinyl or oxazolldinyl optionally 

substituted by one or more (e.g. 1,2 or 3) substituents, independently selected from =0 

40 
5 and C1_3alkyl (e.g. -N-pyrrolidin-2-one, -N-oxazolidin-2-one or 3-methyl-imidazolidin-2-

one). 

in one embodiment, n is 0. 

20 . Compounds according to the Invention include examples El-E46 as shown below, or a 

pharmaceutically acceptable salt or solvate thereof. 

More particularly, compounds according to the Inventl on include: 

1-[5-(6-Cyclobutyl-5,6,7,8-tetrahydmpyrazolo[3,4-d]azepin-2(4H)-yl)-2-pyddinyiI 

25 pyrrolidinone; 
1-[4-(6-Cyclobutyl-5,6,7,8-tetrahydmpyrazolo[3,4-olazepin-2(4m-yl)phenyll-2-

pyrrolidinone; 
1-{4-[6-(I-Methylethyl)-5,6,7,8-tetrahydmpyrazolo[3.4.?olazepin-2(4M-yl]phenyl)-,2-

pyrrolidinone; 

1030 1-[4-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-olazepin-2(4H)-yl)phenyl]-3-methyl-2-

imidazolidinons; or 

35 

3-[4-(6-Cydobutyl-5,6,7,8-tetrahydropyrazoio[3,4-djazepin-2(4H)-yl)phenyg-1,3-

oxazoildin-2-one; 

or a pharrnaceutically acceptable salt of solvate thereof. 

Because of their potential use In medicine, the salts of the compounds of formula (1) are 

preferably pharmaceutically acceptable. 

A pharmaceutically acceptable acid addition salt can be formed by reaction of a 

40 compound of formula (1) with a suitable Inorganic or organic acid (such as hydrobromic, 

hydrochloric, sulfuric, nitric, phosphoric, succinic, male1c, formic, acetic, proplonic, 

fumaric, citric, tartaric, lactic, benzoic, salicylic, glutamaic, aspartic, p-toluenesulfonic, 
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benzenesuffonic, methanesulfonic, ethanesulfonic, naphthalenesulfonic such as 2-

naphthalenesulfonic, or hexahoic acid), optionally in a suitable solvent such as an 

organic solvent, to give the salt which may be isolated by crystallisation and filtration. A 

pharmaceutically acceptable acid addition salt of a compound of formula (1) can 

5 comprise or be for example a hydrobromide, hydrochloride, sulfate, nitrate,.phosphate, . 

supcinate, maleate, formate, acetate, proplonate, fumarate, citrate, tartrate, lactate, 

benzoate, salicylate, gluternate, aspartate, p-toluenesulfonate, benzenesulfonate, 

methanesulfonate, ethanesulfonate, naphthalenesulfonate (e.g. 2-

naphthalenesulfonate) or hexanoate salt. 

10 

Free base compounds may be converted Into the corresponding hydrochloride salts by 

treatment in methanol or dichloromethane with a solution of hydrogen chloride in diethyl 

ether followed by evaporation of solvents. 

40 
5 The invention includes within Its scope all possible stolchlometric and non-stolchlometric 

forms of the salts of the compounds of formula (1) including hydrates and solvates. 

Certain compounds of formula (1) are capable of existing in stereoisomedc forms. It will 

be understood that the invention encompasses all geometric and optical isomers of 

20 these compounds and the mixtures thereof including racemates. The different 

stereoisomeric forms may be separated one from the other by methods known in the art 

(e.g. separation by chiral HPLC), or any given isomer may be obtained by stereospecific 

or asymmetric synthesis. The Invention also extends to any tautomeric forms and 

mixtures thereof. 

25 
The present invention also provides a process for the preparation of a compound of 

formula (1) or a pharmaceutically acceptable salt thereof, which process comprises: 

0 
(a) reacting a compound of formula (11) 

/ N"NZ 
X�N �H 

30 
R2/ 

35 

(11) 
wherein X and R2 are as defined above, with a compound of formula W’=O, wherein R" 

is C1.8 alkyl, C3-7 cycloalkyl or CH-C3.7 cycloalkyl, wherein the.cycloalkyl groups may be 

optionally substituted by C1.3 alkyl; or 

(b) reacting a compound of formula (11) 

N ?�H 

R 
2,X- 

:C1 



WO 2007/025596 PCT/EP2006/006613 

wherein X and R’ are as defined above, with a compound of formula R’-L2, whereln R1 

is as defined above and wherein I! is a suitable leaving group such as a halogen (e.g. 
iodine); or 

5 
(c) reacting a compound of formula (VI) 

H�N  :0�R’  

NO 
wherein R’ Is as defined above, with a compound of formula R2-X-B(OH)2 wherein R 2 IS 

10 aryl, aryl-aryl, aryl-heteroaryl, aryl-heterocydyl, heteroaryl, heteroaryl-aryl, heteroaryl-

heteroaryl or heteroaryl-heterocyclyl and X is a bond; or 

(d) reacting a compound of formula (VI) 

N -?-

H�N  

:C 

NO 
wherein R’ is as defined above, with a compound of formula W-X-L’ wherein R2 Is as 

defined above, wherein, X Is a bond, andwherain L’ is a suitable leaving group such as a 

halogen (e.g. bromine); or 

.20 (e) reacting a compound of formula (VI) 

H�N  :CN�RI  

NO 
wherein R’ Is as,defined above, with a compound of formula R?-X-L’ wherein Fe is as 

defined above, wherelnX. is -CH2-, and wherein L’ is a suitable leaving group such as a 
25 halogen (e.g. bromine); or 

30 

35 

(f) deprotecting a compound of formula (1) which is protected; or 

interconversion from one compound of formula (1) to another. 

Process (a) typically comprises the use of reductive conditions (such as treatment with a 
borohydride e.g. sodium triacetoxyborohyddde), optionally In the presence of an acid, 
such as acetic acid, In an appropriate solvent such as dichloromethane at a suitable 
temperature such as room temperature. 

.12-
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Vol" 

Process (b) takes place in a suitable solvent such as ethanol optionally In the presence 

of a base such as potassium carbonate, at a suitable temperature, such as reflux. 

Process (c) typically comprises the use of a copper salt, such as copper (11) acetate in a 

suitable solvent, such as dichloromethane, at a suitable temperature, for example room 

temperature, optionally in the presence of molecular slaves and optionally in the 

presence of a base, for example, pyridine. 

When R 2 is an aryl, aryl-aryl, aryl-heteroaryl, aryl-heterocycly], heteroaryl, heteroaryl-aryl, 

10 heteroaryl-heteroaryl or heteroaryll-heterocyclyl group, process (d) typically comprises 

the use of a suitable catalyst system, for example, copper (1) Iodide with a diamine ligand 

such as trans-1,2-diaminocyclohexane, in the presence of a suitable base, for example, 

potassium phosphate, in a suitable solvent, for example, dioxan at a suitable 

temperature , for example, heating at reflux. When R2 is a heterocyclyl, heterocyclyl-aryl. 

5 hoterocyclyi-hateroaryl or haterocyclyl-heterocyclyl group, process (d) typically 

comprises the use of a base, such as, sodium hydride, in a suitable solvent, such as 

dimethylformamide, at a suitable temperature, for example, heating at 60-700C. 

Process (a) typically comprises the use of a base, such as, sodium hydride, in a suitable 

20 solvent, such as dimethy1formamide, at a suitable temperature, for example, heating at 

60-70T. 

in process (f), examples of protecting groups and the means for their removal can be 

found in T. W. Greene ’Protective Groups in Organic Synthesis’ (J. Wiley and Sons, 

25 1991). Suitable amine protecting groups Include sulphonyl (e.g. tosyl), acyl (e.g. acetyl, 

21,21,2’-trichloroethoxycarbonyl, benzy1oxycarbonyl or t-butoxycarbonyl) and arylalkyl 

(e.g. benzyl), which may b a removed by hydrolysis (e.g. using an acid such as 

hydrochloric acid in dioxan or trifluoroacetic acid in dichloromethane) or reductively (e.g. 

hydrogenolysis of a benzyl group or reductive removal of a 2’,2’,2’-

030 trichloroethoxycarbonyl group using zinc in acetic acid) as appropriate. Other suitable 

amine protecting groups include trifluoroacetyl (-COCF3) which may be removed by base 

catalysed hydrolysis or a solid phase resin bound benzyl group, such as a Merrifield 

resin bound 2,6-dimethoxybenzyl group (Ellman linker), which may be removed by acid 

ca 
. 
talysed hydrolysis, for example with trifluoroacetic acid. 

35 
Process (g) may be performed using conventional Interconversion procedures such as 

eplmerlsation, oxidation, reduction, alkylation, nucleophille or electrophilic aromatic 

substitution, ester and nitrile hydrolysis, amide bond formation or transition metal 

mediated coupling reactions. Examples of transition metal mediated coupling reactions 

40 useful as interconversion procedures include the following: Palladium catalysed coupling 

reactions between organic electrophiles, such as MI halides, and organometallic 
rea gents, for example boronic acids (Suzuki cross-coupling reactions); Palladium 

-13-
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Step (Ii) typically takes place in the presence of phosphorous oxychlorlde and 

dimethygormamide at a suitable temperature such as between OOC and room 

temperature. 

5 Step (111) typically comprises a cyclisation reaction with hydrazjne (e.g. hydrazine 

hydrate), in a suitable solvent, such as ethanol, at a suitable temperature, for example 

reflux, with the optional addition of a catalytic amount of acid, such as aqueous 

hydrochloric acid. 

10 It will be appreciated that prior to the cyclisation reaction, the compound of formula (111) 

may be reacted to with hydroxylamine hydrochloride in a suitable solvent such as 

ethanol, and a suitable temperature such as room temperature. to fon’n the 

corresponding oxime. 

5 Step (iv) typically comprises the use of a suitable catalyst system, for example, copper 

(1) iodide with a diamine ligand such as trans-1,2-diamlnocyclohexane, in the presence 

of a suitable base, for example, potassium phosphate, in a suitable solvent, for example, 

dioxan at a suitable temperature, for example, heating at reflux as described in process 

(d). 

20 

25 

Step (v) is a deprotection reaction. When P1 represents benzyl, step (v) may be 

performed using a suitable catalyst, for example, palladium on charcoal, in a suitable 

solvent such as ethanol, under a pressure of hydrogen, for example, one atmosphere of 

hydrogen. 

When P’ represents 1,1-dimethylethyl carboxylate, compounds of formula (IV) may 

alternatively be prepared in accordance with the following scheme: 

0 

N 

P1 

s t e P 
H-N. ,.’??IN � P 

M (IV) 

30 Step (I) typically comprises reaction with. lithium dilsopropylamide and ethyl formate in a 

suitable solvent such as tetrahydrofuran, at a suitable temperature such as room 

temperature, followed by a cyclisation reaction with hydrazine (e.g. hydrazine hydrate) 

optionally in the presence of acid, In a suitable solvent, such as ethanol, at a suitable 

temperature, for example reflux. 

35 
Compounds of formula (11) may be prepared from compounds of formula (IV) prepared 

using this protecting group. However, as will be apparent to the skilled reader, when PI 

.15-
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represents 1, 1 -dimethylethyl carboxylate, the deprotection reaction may be perforrned by 

treatment with trifluoroacetic acid In dichloromethane or 4M HCI in dioxan, at a suitable 

temperature such as room temperature. 

5 Compounds of formula (V) where R2 Is an aryl, aryl-aryl, aryl-heteroaryl, aryl-

hdterocyclyi, hateroaryl, heteroaryl-aryl, heteroaryl-heteroaryl or heteroaryl-heterocyclyl 

group and X Is a bond may alternatively be prepared in accordance with the following 

scheme: 

R2 
R2�X�B(OH)2 -P H�N\ N�P OW X�N\ 

N C Stop (1) N 

10 (IV) M 

wherein P1 represents a suitable protecting group such as benzyl and the RrX-B(OH)2 

group, is an aryl or heteroaryl boronic acid (i.e. X Is a bond). 

15 Step (1) typically comprises the use of a copper salt, such as copper (11) acetate in a 

suitable solvent, such as dichloromethane, at a suitable temperature, for example room 

temperature, optionally in the presence of molecular sieves and optionally in the 

presence of a base, for example pyridine, in the manner described above for process (c). 

20 Compounds of formula (11) wherein R2 is a heterocyclyl, heterocyclyl-aryl. heterocyclyl-

heteroaryl or heterocyclyl-heterocyclyl group and X Is a bond may be prepared as 
described above, using compounds of formula (V) where R2 is a heterocyclyl, 

heterocyclyi-aryl, heterocyclyl-heteroaryl or heterocyclyl-heterocyclyl group and X is a - 

bond. 
25 

of Compounds of formula (V) where R2, is a heterocyclyl, heterocyclyl-aryl, heterocyclyl-

heteroaryl or heterocyclyl-heterocyclyl and X is a bond may be prepared in accordance 

with the following scheme: 

/L1 R2 
R2�X 

Step (1) 
H�N\ �P ON�P  X�N\  N: 30 (IV) M 

wherein PI represents a suitable protecting group such as benzyl, X represents a bond 

and L, represents a leaving group such as bromine. 
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odium hydride, In a suitable Step. (1) typically comprises the use.of abase, such as, s 

solvent, such as dimethylformamide, at a suitable temperature, for example, heating at 

60-70PC as descdbed In process (d). 

in R2 Is an aryl, aryl-aryl, aryl-heteroaryl, aryl-5. Compounds of formula (11) where 
-he roa -heterocyclyl hoterocydlyl, heteroaryl, heteroaryi-aryl, heteroaryl . te ryl or heteroaryl 

group and X Is �CHr  may be prepared as described above, using compounds of formula 

M where R2 is an -aryl, -aryl-aryl, -aryl-hoteroaryl, -aryl-heterocyclyi, -heteroaryl, - 

heteroaryl-aryl, -h.eteroaryl-heteroaryl, -heteroaryl-.heterocyclyi, -heterocyclyl, 

10 heterocyclyi-aryl, -heterocyciyl-hoteroaryl or -haterocyclyi-heterocyclyl group and X Is a - 

CH2- group. 

Compounds of formula (V) where R2 is an -aryl, -aryl-aryl, -a 
. 
ryl-heteroaryl, -aryl-

heterocyclyl,.-heteroaryl, -heteroaryl-aryl, -heteroaryl-hateroaryl, -heteroarylm-heterocyclyl, . 
5 -heterocyclyl, -heterocyclyl-ary], -haterocyclyi-heteroaryl or -heterocyclyi-heterocyclyl 

group and X is a -CH2- group may be. prepared In accordance with the following scheme: 

Ll R2 
R2_X H N\ X�N P P 

..N step (1) N 

(IV) M 

20 wherein PI represents a suitable protecting group such ?as benzyl, krepresents �CHr  

and L, represents a leaving group such as bromine. 

Step (1) typically comprises the use of a base, such as, sodium hydride, in a suitable 

solvent, such as dimethyiformamide,. at a suitable temperature, for example, heating at 

25 60-70*C as described in process (e). 

Compounds of formula (V) wherein R2 and X are as defined above, may alternatively be 

prepared In accordance with the following scheme:: 

36 

17 



WO 2007/025596 PCTIEP2006/006613 

0 0 

0 
step 0) 

Ry X� ?N�Pl  

/ 
N RLX-HN-NH2 

P1 0 
(A) (X11) 

I 

step (H) 

N step (M) �X�R2�X-14??CN�Pl  � R2 __?N�Pi  

OV 

M 011) 

wherein P1 represents a suitable protecting group such as 1,1-dimethylethyl carboxylate, 

wherein Wand X are as defined above and wherein -OTf represents a triflate group. 

5 Where R2-X-HN-NH2!s a hydrochloride salt,.step (1) typically comprises the use of a 

base such as triethylamine in a suitable solvent such as tert-butanol, and a suitable 

temperature, such as reflux. 

Step (ii) comprises reaction with dlisopropylethylamine and 1,1,1-tdfluoro-N-phenyl-N-

10 [(trifluoromethyl)sulfanyl]methanesulfonamide in a suitable solvent, such as 

di6hioromethane, at a suitable temperature such as reflux. 

Step (III) comprises treatment with a base (e,g, triethylamine) In the presence of a 

suitable catalyst, such as palladium on carbon in a suitable solvent such as a mixture of 

15 ethyl acetate and methanol at a suitable temperature such as room temperature under a 

pressure of hydrogen, for example, one atmosphere of hydrogen. 

Compounds of formula (VI) may be prepared in accordance with the following scheme 

wherein P’ represents a suitable protecting group such as benzyl: 

MVIE 
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k 
N �P H N�H  

Step’M N 

(IV) OX) 

IStep 00 

H�N  

CN?: 

CN�R1  

NO 

Step (1) is a deprotection reaction. When P1 is benzyl, step (i) may be performed using a 

suitable catalyst, for example, palladium on charcoal, in a suitable solvent such as 

5 ethanol, under a pressure of hydrogen, for example, one atmosphere of hydrogen. 

Step (ii) may be carilled out as described above for process (a). 

The compounds of formula (Vil) and (A) may be prepared as described in Synthetic 

10 Communications (1992), 22(g):1249-58. Compounds of formula (111) may be prepared 

acco rding to DE 3105858. 

Compounds of formula (X), R"=O, R’_L2 , RkX-B(OH)z (wherein X represents a bond), 

R 2 -X-L’ (wherein X represents a bond or -CH2-) and W-X-HN-NH2 (wherein X and W are 
15 as defined above) are either commercially available or may be prepared from 

commercially available compounds using standard methodology. 

Compounds of formula (1) and their pharmaceutically acceptable’ salts have affinity for 

and are antagonists and/or inverse agonists of the histamine H3 receptor and are 

20 believed to be of potential use in the treatment of neurological diseases including 

Alzheimer’s disease, dementia (including Lewy body dementia and vascular dementia), 

age-related memory dysfunction, mild cognitive impairment, cognitive deficit, epilepsy, 

pain of neuropathic origin including neuralglas, neuritis and back pain, and inflammatory 

pain including osteoarthdtis, rheumatoid arthritis, acute inflammatory pain and back pain, 

25 migraine, Parkinson’s disease, multiple sclerosis, stroke and sleep disorders (including 

narcolepsy and sleep deficits associated with Parkinson’s disease); psychiatric 

disorders including schizophrenia (particularly cognitive deficit of schizophrenia), 

attention deficit hypereactivity disorder, depression, anxiety and addiction; and other 

diseases including obesity and gastro-intestinal disorders. 

30 
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It will also be appreciated that compounds of formula (1) are expected to be selective for 

the histamine H3 receptor over other histamine receptor subtypes, such as the histamine 

H I receptor. Generally, compounds of the Invention may be at least 10 fold selective for 

H3 over H 1, such as at least 100 fold selective. 

5 
Thus the Invention also provides a compound of formula (1) or a pharmaceutically 

acceptable salt thereof, for use as a therapeutic substance In the treatment or 

prophylaxis of the above disorders, in particular cognitive impairments in diseases such 

as Alzheimer’s disease and related neurodegenerative disorders. 

10 
The Invention further provides a method of treatment or prophylaxis of the above 

disorders, in mammals including humans, which comprises administering to the sufferer 

a therapeutically effective amount of a compound of formula (1) or a pharmaceutically 

acceptable salt thereof. 

In another aspect, the invention provides the use of a compound of formula (1) or a 

pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in 

the treatment of the above disorders. 

20 When used in therapy, the compounds of formula (1) are usually formulated In a standard 

pharmaceutical composition. Such compositions can be prepared using standard 

procedures, 

Thus, the present invention further provides a pharmaceutical composition for 

25 use in the treatment of the above disorders which comprises the compound of 

formula (1) or a pharmaceutically acceptable salt thereof and a phan-naceutically 

acceptable carrier. 

I*
 The present invention further provides a pharmaceutical composition which 

30 comprises the compound of formula (1) or a pharmaceutically acceptable salt 

thereof and a pharmaceutically acceptable carrier. 

Compounds of formula (1) may be used In combination with other therapeutic agents, for 

example medicaments claimed to be useful as either disease modifying or symptomatic 

35 treatments of Alzheimer’s disease. Suitable examples of such other therapeutic agents 

may be agents known to modify cholinergic transmission such as 5-HT8 antagonists, MI 
m.uscarinic agonists, M2 musearinic antagonists or acetyllchollnesterase Inhibitors. When 
the compounds are used in combination with other therapeutic agents, the compounds 
may be administered either sequentially or simultaneously by any convenient route. 

40 

0 
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The invention thus provides, in a further aspect, a combination comprising a compound 

Of formula (1) or a pharmaceutically acceptable derivative thereof together with a further 

therapeutic agent or agents. 

5 The combinations referred to above may conveniently be presented for use in the form 

of a pharmaceutical formulation and thus pharmaceutical formulations comprising a 

combination as defined above together with a pharmaceutically acceptable carrier or 

exciplent comprise a further aspect of the invention. The individual components of such 

combinations may be administered either sequentially or simultaneously in separate or 

10 combined pharmaceutical formulations. 

When a compound of formula (1) or a pharmaceutically acceptable derivative thereof is 

used in combination with a second therapeutic agent active against the same disease 

state the dose of each compound may differ from that when the compound is used 

5 alone. Appropriate doses will be readily appreciated by those skilled in the art. 

A pharmaceutical composition of the invention, which may be prepared by admixture, 

suitably at ambient temperature and atmospheric pressure, is usually adapted for oral, 

parenteral or rectal administration and, as such, may be in the form of tablets, capsules, 

20 oral liquid preparations, powders, granules, lozenges, reconstitutable powders, injectable 

or infusible solutions or suspensions or suppositories. Orally administrable compositions 

are generally preferred. 

Tablets and capsules for oral administration may be in unit dose form, and may contain 

25 conventional excipients, such as binding agents, fillers, tableffing lubricants, 
disintegrants and acceptable wetting agents. The tablets may be coated according to 

methods well known in normal pharmaceutical practice. 

Oral liquid preparations may be in the form of, for example, aqueous or oily suspension, 

030 solutions, emulsions, syrups or elixirs, or may be in the form of a dry product for 

reconstitution with water or other suitable vehicle before use. Such liquid preparations 

may contain conventional additives such as suspending agents, emulsifying agents, 

non-aqueous vehicles (which may include edible oils), preservatives, and, if desired, 

conventional flavourings or colorants. 
35 

For parenteral administration, fluid unit dosage forms are prepared utilising a compound 

of the invention or pharmaceutically acceptable salt thereof and a sterile vehicle. The 
compound, depending on the veh icle and concentration used, can be either suspended 
or dissolved in the vehicle. In preparing solutions, the compound can be dissolved for 

40 injection and filter sterilised before filling into a suitable vial or ampoule and sealing. 
Advantageously, adjuvants such as a local anaesthetic, preservatives and buffering 
agents are dissolved in the vehicle. To enhance the stability, the composition can be 

0 
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frozen after filling into the vial and the water removed under vacuum. Parenteral 

suspensions are prepared in substantially the same manner, except that the compound 

Is suspended in the vehicle Instead of being dissolved, and sterilisation cannot be 

accomplished by filtration. The compound can be sterillsed by exposure to ethylene 

5 oxide before suspension in a sterile vehicle. Advantageously, a surfactant or wetting 

agent is Included In the composition to facilitate uniform distribution of the compound. 

The composition may contain from 0. 1% to 99% by weight, preferably from 10 to 60% by 

weight, of the active material, depending on the method of administration. The dose of 

10 the compound used in the treatment of the aforementioned disorders will vary in the 

usual way with the seriousness of the disorders, the weight of the sufferer, and other 

similar factors. However, as a general guide suitable unit doses may be 0.05 to 1000 

mg, more suitably 0.1 to 200 mg and even more suitably 1.0 to 200 mg. In one aspect, a 

suitable unit dose would be 0. 1 -50 mg. Such unit doses may be administered more than 

5 once a day, for example two or three a day. Such therapy may extend for a number of 

weeks or months. 

The following Descriptions and Examples Illustrate the preparation of compounds of the 

Invention. 
20 

Description I 
1-(Phenylmethyt)hexahydro-4H-azopin4-one hydrochloride (DI) 

Method A 
Hexahydro-4H-azepin-4-one hydrochloride (10g, 66.9mmol); (may be prepared as 

25 described In Synthetic Communications (1992), 22(9), 1249-58) was suspended in 

dichloromethane (100mi) and triethylamine (9.31mi, 66.9mmol) added, followed by 

benzaidehyde (68ml, 0.669mol). The mixture was stirred at room temperature for 30 

minutes under argon, then cooled in ice whilst sodium triacatoxyborohydride (17g, 

80mmol) was added portionwise, The mixture was stirred and allowed to reach room 

030.. temperature, then stirred for 2 hours. 2M sodium hydroxide solution (80ml) was added, 

the layers separated and the aqueous layer extracted with dichloromethane (4). The 
combined organic extracts were evaporated to half volume, then extracted with 2M 

hydrochloric acid (2xlOOml). The aqueous layer was made basic with 50% sodium 

hydroxide solution and extracted with dichloromethane (4). The combined organic 

35 extracts were dried over magnesium sulphate and evaporated to afford the title 

compound (131). ’H NMR (DMSO-d6) 6 1.99-2.02 (11-1, m), 2.14-2.24 (1 H, m), 2,51-2.53 

(1 H, m) 2.58-2.70 (21-1, m) 3.05-3.13 (1 H, s) 3.18-3.37 (21-1, m), 3.48-3.51 (2H, m), 4.37 

(21-1, d) 7.46-7.47 (31-1, m) 7.65-7.67 (21-1, m) 11.35 (1 H, bs). 
Method B 

40 A suspension of hexahydro-4H-azepin-4-one hydrochloride (5g, 33.4mmol) (may be 
prepared as described in Synthetic Communications (1992), 22(9), 1249-58) in 
d ichloromethane (50mi) was treated with benzaidehyde (34ml, 33.4mmol) and 
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triethylamine (4.66ml, 33.4mmol) and allowed to stir at room temperature for 
.1511 

approximately 10 minutes, Sodium triacetoxyborohydride (I 0.6g, So. 1 mmol) was added 

and the mixture stirred at room temperature for 4 hours. After this time the reaction was 

quenched with 2M NaOH solution (-50ml) and extracted with dichloromethane 

5 (2x2OOml), washed with brine, dried over magnesium sulphate, evaporated and purified 

by? column chromatography on silica gel, eluting with a mixture of 2M ammonia in 

methanol and dichloromethane (04%). The HCI salt was formed using 1.1 equivalents 

of 1 M HCI in diethyl ether affording the title compound (DI). IVIS (ES+) We 204 [M+H]+. 

10 Description 2 

1 qPhonylmethyl)hexahydro-4H-azopin-4-one (02) 

Hexahydro-4H-azepin-4.-one hydrochloride (10g, 66.9mmol); (may be prepared as 

described in Synthetic Communications (1992), 22(9), 1249-58) was suspended In 

dichloromethane (100ml) and trlethylamine (9.31mi, 66.9mmol) added, followed by 

5 benzaldehyde (68ml, 0.669mol). The mixture was stirred at room temperature for 30 

minutes under argon, then cooled in ice whilst sodium trlacetoxyborohydride (17g, 

Sommol) was added portionvAse. The mixture was stirred and allowed to reach room 

temperature, then stirred for 2 hours. 2M sodium hydroxide solution (80ml) was added, 

the layers separated and the aqueous layer extracted with dichloromethane (4). The 

20 combined organic extracts were evaporated to half volume, then extracted with 2M 

hydrochloric acid (2xlOOml). The aqueous layer was made basic with 50% sodium 

hydroxide solution and extracted with dichloromethane (4). The combined organic 

extracts were dried over magnesium sulphate and evaporated to afford the title 

compound (D2). ’H NIVIR (CDC13) 6 1.82-1.88 (21-1, m), 2.52-2.55 (21-1, m), 2.59-2.62 (21-1, 

25 m) 2.71-2.76 (41-1, m) 3.65 (1 H, s) 7.23-7.33 (5H, m). 

Description 3 

5-Chloro-I -(phanylmathyl).2,3,6,7.tetrahydro-I H-azepine-4-carbaidehyde (D3) 

Method A 

*30 Dimethylformemide (6.4ml, 83.5mmol) was added to dichloromethane (90ml) under 

argon and cooled to OOC. Phosphorus oxychlorlde (6.24ml, 67.05mmol) was added 

dropwise and the mixture stirred at O"C for 2 hours. 1-(Phenylmethyl) hexahydro-4H-
I 

azepin-4-one hydrochloride (may be prepared as described In Description 1) (10g, 

41.72mmol) was added portionwise to the above mixture at O’C over 10 minutes. The 

35 mixture was stirred at OOC for 45 minutes then allowed to warm to room temperature and 

stirred overnight. The reaction was poured portionwise into sodium acetate (100g) in 

water (800ml). The resulting mixture was adjusted to pl-110 with 2M sodium hydroxide 

solution then separated. The aqueous layer was extracted with dichloromethane (x2) 

and the combined organic extracts washed with brine, dried over magnesium sulphate 

40 and evaporated to give the title compound which may be used without further purification 

(W). IVIS (ES+) We 250,252 [M+H]+ 

Method B 
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Dimethylformamide (10.11ml, 132mmol) was added to dichloromethane (140mi) under 

argon and cooled to O"C. Phosphonis oxychloride (9.87mi, 106mmol) was added 

dropwise and the mixture stirred at O’C for 2 hours. 1-(Phenylmethyl) hexahydro-4H-

azepin-4-one (may be prepared as described In Description 2) (13.4g, 65.95mmol) was 

5 dissolved In dichloromethane (40ml) and added dropwise over 10 minutes to the above 

mixture at OOC. The mixture was stirred at OT for 45 minutes then allowed to warm to 

room temperature and stirred overnight. The reaction was poured portilonwise Into 

sodium acetate (I 30g) in water (11). The resulting mixture was adjusted to pH 10 with 2M 

sodium hydroxide solution then separated. The aqueous layer was extracted With 

10 dichloromethane (x2) and the combined organic extracts washed with brine, dried over 

magnesium sulphate and evaporated to give the title compound which may be used 

without further purification (D3). NIS (ES+) rn/e 250, 252 [M+H]l 
Method C 

To a solution of dimethylformamide (385 pl-, 5mmol) in anhydrous dichloromethane (6 ml) 
105 in an ice bath was added very slowly phosphorus oxychlorlde (374 0, 4 mmol). The 

resulting mixture was allowed to stir in an Ice bath for 3 hours. After this time, 11-

(phenylmethyl)hexahydro-4H-azepin4-one hydrochloride (may be prepared as described In 

Description 1)(600 mg, 2.5 mmol) was added portion wise and then the reaction mixture 

was allowed to stir at room temperature overnight. The next day, the mixture was slowly 

20 added to a vigorously stirred mixture of sodium acetate (6g, 73.2 mol) in ice -water (60 ml). 

The resulting mixture was adjusted to pH 10 by using 2M NaOH and extracted with 

dichloromethane (340 ml).The organic layer was combined and washed with NaHCO3 and 

brine, dried over MgSO4 and evaporated. The resulting crude mixture of the title compound 

may be used without further purification (133); IVIS (ES+) mle 250 [M+H]+. 

25 
Description 4 

5-Chloro-l-(phonylmethyl)-2,3,6,7-totmhydro-IH-azopine-4-carbaldehyde oxime 
(D4) 

A solution of 5-chloro-1 -(phenylmethyl)-2,3,6,7-tetrahydro-I H-azepine-4-parbaidehyde 
30 (may be prepared as described In Description 3) (11.6g, 46.5mmol) in ethanol (I 00mi) 

was stirred with hydroxylamine hydrochloride (3.23g, 46.5mmol) at room temperature for 
72 hours. The ethanol was removed by evaporation and the residue partitioned between 

ethyl acetate and a saturated solution of sodium bicarbonate. The ethyl acetate was 
washed with water & brine, then dried and evaporated to afford the title compound (D4); 

35 IVIS (ES+) mle 265 & 267 (M+H]+. 

Description 5 
6-(Phanylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-Mazopine (DS) 
Method A 

40 To a solution of 5-chloro-1 -(phenylmethyl?2,3,6,7-tetrahydro-1 H-azepine-4-

carbaldehyde (may be prepared as described in Description 3) (10.4g, 41.8mmol) in 
ethanol (30ml) was added a catalytic amount of 2M hydrochloric acid (5 drops), followed 

IN 
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by hydrazine hydrate (2-43ml, 50,2mmol). The resulting mixture was heated at reflux for 

48 hours and concentrated In vacuo.- The resulting crude mixture was diluted with water, 

basified using a saturated solution of sodium bicarbonate and extracted into ethyl 
acetate. The extracts were combined, washed with brine, dried over magnesium 

5 sulphate and concentrated in vacuo. The product was purified by chromatography on 
silica, eluting with a mixture of 2M ammonia in methanol / dichloromethane (24%) to 
afford the title compound (D5). MS (ES+) m/e 228 [M+H)+. 
Method 8 
5-Chloro-l-(phenylmethyl)-2,3,6,7-tetrahydro-lH-azepine-4-carbaidehyde (may be 

10 prepared as described In Description 3) (assumed 41.72mmol), hydrazine hydrate 
(2.23ml, 45.89mmol) and 2M hydrochloric acid (5 drops) were stirred in ethanol (100ml) 
and heated to reflux for 76 hours. The solvent was evaporated and the residue 
partitioned between ethyl acetate and water and made basic by addition of sodium 
bicarbonate. The aqueous phase was extracted with ethyl acetate and the combined 

5 organic layers washed with brine, dried over magnesium sulphate and evaporated. The 
residue was purified by flash chromatography, eluting with 2-4% 2M ammonia in 
methanol/dIchloromethane to give the title compound (05). MS (ES+) m/e 228 [M+H]+ 
Method C 
To a suspension of 5-chloro-l-(phenylmethyl)-2,3,6,7-tetrahydro-IH-azepine-4-

20 carbaldehyde oxime (may be prepared as described in Description 4) (400mg, 
1.51mmol) in ethanol (8ml) and hydrochloric acid (4 drops) was added hydrazine hydrate 
(8ml). The resulting suspension was heated at reflux over the weekend. The mixture 
was allowed to cool to room temperature and treated with excess acetone. Extracted 
with 2x100ml of ethyl acetate. The aqueous was basified using sodium bicarbonate 

25 solution and re-extracted with ethyl acetate. The combined extracts were dried, 
evaporated, and dissolved in dichloromethane and applied to two 10g SCX cartridges, 
eluting with methanol then a 2M solution of ammonia In methanol. The basic fractions 
were combined, evaporated and purified by column chromatography eluting with a 
mixture of 2M ammonia in methanol and dichloromethane (0-5%) to afford the product 

1030 (135); IVIS (ES+) m/e 228 [M+H]+. 
Method 0 
To a suspension of 5-chloro-1 -(phenytmethyl)-2,3,6,7-tetrahydro-I H-azepine-4-
carbaldehyde oxime (may be prepared as described in Description 4) (200mg, 
0.76mmol) in ethanol (2ml) and hydrochloric add (1 drop) was added hydrazine hydrate 

35 (2ml). The resulting suspension was heated to reflux for IS minutes and then overnight. 
A further 2 ml of hydrazine hydrate was added and refluxing continued for I hour. The 
reaction mixture was allowed to cool, quenched with acetone, washed with water and re-
extracted with ethyl acetate (340ml). The combined extracts were dried over 
magnesium sulphate and purified by column chromatography eluting with a mixture of 

40 2M ammonia in methanol and dichloromethane (0-3%) to afford the product (DS); 1H-
NMR (MeOD) 8 2.68-2-70 (21-1, m), 2.78 (4H, m), 2.84-2.87 (21-1, m), 3.80 (21-1,$), 7.23-
7.27 (21-1, m), 7.31-7.34 (21-1, m), 7.38-7.40 (2H, m). 
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Method E 

A solution of 5-chloro-l-(phenylmethyl)-2,3,6,7-tetrahydro-IH-azepine-4-carbaldehyde 

(may be prepared as described In Description 3) (10.41g, 41.8mmol) in ethanol (30ml) 

and hydrochloric acid (5 drops) was treated with hydrazine hydrate (2.43ml, 50.2mmol) 

5. and heated at reflux overnight. The reaction mixture was evaporated to give a viscous 

oil which was redissolved in ethanol. (30ml) and heated at reflux for 27 hours in total. 

After cooling to room temperature the mixture was evaporated, dissolved in water and 

ethyl acetate, basified using sodium bicarbonate and extracted with ethyl acetate 

(W 

* 

50ml). The combined extracts were washed with brine, dried over magnesium 

10 sulphate, evaporated and purified by column chromatography eluting with a mixture of 

2M ammonia in methanol and dichloromethane (2-4%) to afford the product (135); MS 

(ES+) We 228 [M+H]+. 

Method F 

A solution of 5-chloro-l-(phenylmethyl)-2,3,6,7-tetrahydrci?1H-azepine-4-carbaldshyde 

IW5 (ri)py be prepared as described In Description 3) (1.73g, 6.95mmol) in ethanol (I Oml) 

was treated with hydrazine hydrate (0.37mi, 7.64mmol) and heated at reflux for 18 hours 

and then a further 2 days. After cooling to room temperature the mixture was filtered 

and the filtrate evaporated and dissolved In water. The pH was adjusted to 8 using 

sodium bicarbonate, followed by extraction with ethyl acetate. The combined extracts 

20 were dried over magnesium sulphate, evaporated and purified by column 

chromatography eluting with a mixture of 2M ammonia In methanol and dichloromethane 

(2-4%) to afford the product (D5); MS (ES+) We 228 [M+H]+. 

Method G 

To a solution of 6-chloro-l-(phenylmethyl?2,3,6,7-tetrahydro-IH-azepine-4-carbaidehyde 

25 (maybe prepared as described in Description 3) (500mg, 0.2 mmol) in ethanol (5ml) and 2M 

HCI (3 drops) was slowly added hydrmdne hydrate (106 ld, 2.2 mmol). The resulting mixture 

was refluxed under argon, overnight. The next day, the mixture was evaporated to dryness, 

dissolved in 40 ml of water, adjusted to pH 8 using sodium bicarbonate and extracted with 

3x5O mL of ethyl acetate. The organic layers were combined then washed with brine and 

030 dried over MgSO, and evaporated. The resulting crude was purified using silica gel 

chromatography to afford the title product (135); MS (ES+) mle 228 [M+Hl+ and 7-

(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazofo[3,4-c]azepine as a (85:15) mixture. 

Description 6 

35 2,4,6,6,7,8-Hexahydropyrazolo[3,4-cQazepine hydrochloride (06) 

6-(Phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-olazepine (may be prepared as 

described in Description 5) (5.52g, 24.29mmol) was dissolved in ethanol (70ml) under 

argon and 2M hydrochloric acid (12.2ml, 24.4mmol) added, followed by 50% wet 10% 

palladium on carbon catalyst (1g). The mixture was stirred under an atmosphere of 

40 hydrogen for 18 hours. The catalyst was filtered and the filtrate evaporated to give the 

title compound (D6). MS (ES+) We [M+Hl+ 
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Description 7 
2,4,5,6,7,8-Hexahydropyrazolo[3,4-Aazopine (D7) 

Method A 
6-(Phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-olazepine (may be prepared as 

5 described in Description 5) (390mg, 1.72mmol) was dissolved in ethanol (8ml), treated 

with palladium (100mg, 10% on charcoal paste) and the reaction mixture was stirred at 

robm temperature under hydrogen (atmospheric pressure) for 18 hours. The mixture was 

filtered through celite and the filtrate evaporated under reduced pressure to afford the 

title compound (D7). MS (ES+) m/e 138 [M+H]+. 

10 Method B 
6-(Phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-olazepine (may be prepared as 

described In Description 5) (2.8g, 12.3mmol) was dissolved In ethanol, treated with 

palladium on carbon (10% paste) (71 8mg, 1.23mmol) and hydrogenated at atmospheric 

pressure and room temperature for 42 hours. The mixture was filtered through celite 

5 and evaporated under reduced pressure to afford the product (W); MS (ES+) m/e 138 
+ [M+H] 

Method C 

1,1-Dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,4-olazepine-6(2/-/)-carboxylate (may be 

prepared as described in Description 9) (1.4g, 5.9mmol) In dichloromethane (2ml) was 

20 treated with trifluoroacetic acid (2ml). After I hour the mixture was reduced, dissolved in 

methanol and applied to a SCX Ion exchange cartridge and washed with methanol and 

then 2M solution of ammonia in methanol. The ammonia containing fractions were then 

combined and reduced and the resulting residue was chromatographed on silica gel 

eluting with a 1:99 rising to 20:80 mixture of 2M ammonia in methanol and 

25 dichloramethane to furnish the title compound (D7); (MS (ES+): [M+Hl+ at rrVz 138.12 

Description 8 
I,I-Dimethylethyl 4-formyl-5-oxohexahydro-IH-azopine-l-carboxylate (08) 

1, 1 -Dimethylethyl 4-oxohexahydro-1 H-azepine-1 -carboxylate (commercially available 

1030 from e.g. Magic Chemicals) (2.0g, 9.4mmol) in tetrehydrofuran at -780C was treated with 

a 2M solution of lithium diisopropylamide (4.7ml, 9.4mmol) In tetrahydrofuran. After 20 

minutes neat ethyl formate (0.7g, 9.4mmol) was added and the reaction mixture was 

allowed to warm to room temperature. After 2 hours the reaction was quenched, poured 

inio water and extracted several times with ethyl acetate. The combined organic layers 

35 were then dried and reduced in vacuo to furnish the title compound which may be used 

without further purification (D8). 

Description 9 
I,I-Dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,4-cQazopine-6(2M-carboxylate (D9) 

40 Method A 
2,4,5,6,?,8-Hexahydropyrazolo[3,4-cQazepine hydrochloride (may be prepared as 

described in Description 6) (4. 1 g, 23. 58mmol) was suspended in 1: 1 tetrahydrofuran and 
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dimethylformamide (100MI) and cooled to 0 11C. Triethylamine (6.6ml, 47.16ml) was 
added, followed by di-teit-butyl dicarbonate (5.14g, 23.56mmol). The mixture was stirred 
and allowed to warm to room temperature over 2 hours, then evaporated. The residue 
was dissolved in diethyl ether and washed with water (4). The organic layer was dried 

5 over magnesium sulphate and evaporated. The residue was purified by flash 

chromatography, eluting with 2-4% 2M ammonia in methanol/dichloromethane to give 

the title compound (D9). IVIS (ES+) nVe 182 [WBu]+ 
Method B 
.2,4,5,6,7,8-Hexahydropyrazoio[3,4-olazepine (may be prepared as described in 

10 Description 7) (250mg, 1.82mmol) was suspended in tetrahydrofuran (5ml), treated with 
triethylamine (0.25ml, 1.82mmol) and bis(1,1-dimethylethyl) dicarbonate (397mg, 
1.82mmol) and the resulting mixture was stirred at room temperature under argon for 2 
hours. The solvent was removed under reduced pressure and the product purified by 
chromatography on silica, eluting With a mixture of 2M ammonia In methanol / 

5 dichloromethane (2-5%) to afford the title compound (D9). IVIS (tS+) We 182 [M2Bu]+. 
Method C 
A solution of 2,4,5,6,7,8-hexahydropyrazolo[3.4-djazepine (may be prepared as 
described in Description 7) (800mg, 5.84mmol) in tetrahydrofuran (10m)) was treated 
with triethylamine (815gl, 5.84mmol) and bis(1,1-dimethylethyl) dicarbonate (1.27g, 

20 5.84mmol), then stirred at room temperature for 2 hours under argon. After the solvent 
wa s evaporated in vacuo, the residue was purified by chromatography on silica gel, 
eluting with a mixture of 2M ammonia in methanol / dIchloromethane (0-10%), to afford 
the title compound (139). IVIS (ES+) We 238 [M+H]+. 
Method D 

25 I,I-Dimethylethyl 4-formyl-5-oxohexahydro-IH-azepine-l-carboxylate (may be prepared 
as described in Description 8) (crude material, approximately 9.4mmol) in ethanol (20ml) 
was treated with hydrazine hydrate (1.4g, 30mmol). The mixture was heated at reflux for 
2 hours before being cooled to room temperature and reduced in vacuo. The crude 
product was then purified on silica gel eluting with a ethyl acetate to furnish the title 

030 compound (D9); (IVIS (ES+): [M+Hj+ at rrVz 238.18 

Description 10 
1,1-Dlmethylethyl 2-(4-cyanaphanyl)-4,5,7,8-tetrahydropyrazolo[3,4.alazopine-
6(2M-carboxylate (DIO) 

35 ij-Dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,"azepine-6(2m-carboxylate (may be 
prepared as described in Description 9) (1.80g, 7.58mmol), 4-cyanophenyl boronic acid 
(2.23g, 15.16mmol; commercially available from e.g. Aldrich), copper(II) acetate (4.15g, 
22.76mmol), pyridine (1.21mi, 15.16mmol) and powdered 4A molecular sieves (5.33g) 
were stirred in dichloromethane (80ml) at room temperature in air for 40 hours. The 

40 mixture was filtered through a pad of Kleselguhr and the filtrate evaporated. The residue 
was dissolved in ethyl acetate and the solution washed with 5% sodium bicarbonate 
solution (x3), dried over magnesium sulphate and evaporated. The residue was purified 
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by flash chromatography eluting with 10 - 40% ethyl acetate in n-pentane to give the title 

compound (D10). MS (ES+) We 339 [M+Hj+ 

Dqscriptlon 11 
5 4-(6,6,7,8.Tetrahydropyrazolo[3,4.d]azopin-2(4H)-yl)benzonitrile (DI I) 

1,1-Dimethylethyl 2-(4-cyanophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-djazepine-6(2H)-

carboxylate (may be prepared as described In Description 10) (1 50mg, 0.443mmol) was 

dissolved in 1,4-dioxan (I ml) and 4M hydrogen chloride in 1,4-dioxan (3ml) added. The 

mixture was stirred at room temperature for 2 hours. Methanol was added and the 

10 mixture purified on 10g SCX column, eluting initially with methanol, than with 2M 

ammonia in methanol. Evaporation of the basic fractions gave the title compound (D1 1). 

MS (ES+) We 239 [M+H]+ 

Description 12 

Is 

5 I,I.Dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-djazopine-
6(2hl-carboxylate (D12) 
Method A 
1,1-Dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,4-d]azepine-6(2M-carboxylate (may be 

prepared as described in Description 9) (964mg, 4.06mmol), 4-bromophenyl boronic acid 

20 (1.64g, 8.12mmol; commercially available from e.g. Aldrich), copper(II) acetate (2.22g, 
12.18mmol), pyridine (0.646ml, 8.12mmol) and powdered 4A molecular sieves (2.85g) 

were stirred in dichloromethane (40ml) at room temperature in air for 64 hours. The 
mixture was filtered through a pad of Kieselguhr and the filtrate evaporated. The residue 

was dissolved in ethyl acetate and the solution washed with 5% sodium bicarbonate 

25 solution (x2), dried over magnesium sulphate and evaporated. The residue was purified 

by flash chromatography eluting with 10 - 30% ethyl acetate in n-pentane to give the title 

compound (D1 2). MS (ES+) We 392, 394 [M+H]+ 
Method B 
1,1-Dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,4-olazepine-6(2/4)-Mrboxylate (may be 

030 prepared as described in Description 9) (254mg, 1.07mmol), (4-bromophenyl)boronic 
acid (431 mg, 2.14mmol; commercially available from e.g. Aldrich), copper acetate 
(583mg, 3.21 mmol), pyridine (0. 1 7ml, 2.14mmol). and 4 angstrom molecular sieves 
(0. 75g) were added together in dichloromethane (I Oml) and the resulting mixture was 
stirred at room temperature under air for 18 hours. The mixture was heated at 400C for 7 

35 hours. The mixture was allowed to cool to room temperature and stirred for 18 hours. 
The mixture was filtered through celite and the solvent evaporated. The residue was 
dissolved in ethyl acetate and washed with saturated sodium bicarbonate solution. The 
ethyl acetate layer was separated, dried under magnesium sulfate and evaporated. The 
product was purified by column chromatography eluting with a mixture of ethyl 

.40 acetate/pentane (1:9 to 1:4) to afford the title compound (1312). MS (ES+) m/e 392 & 394 
[M+H]+. 
Method C 
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A solution of 1, 1 -dimethylethyl 4,5,7,8-tetrahydropyrazolo[3,4-d]azepine-6(2M-

carboxylate (may be prepared as described In Description 9) (900mg, 3.8mmol), 4-

bromophenylboronic acid (1.5g, 7.6mmol; commercially available from e.g. Aldrich), 

copper acetate (2.06g, 11.4mmol), molecular sieves (4A, 3.5g) and pyridine (6140, 

5 7.6mmol) in dichloromethane (50ml) was stirred at room temperature open to 

atmosphere for 60 hours. The mixture was then filtered through a celite pad washing 

with methanol. The solvent was evaporated in vacuo. Residue taken up into ethyl 

acetate and washed with 5% aq. sodium hydrogen carbonate (x2) and brine, then dried 

over magnesium sulphate and evaporated In vacuo. The resulting residue was purified 

10 by, chromatography on silica gal, eluting with a mixture of 2M ammonia in methanol / 

dichloromethane (0-5%). followed by further chromatography on silica gel, eluting with a 

mixture of ethyl acetate in hexane (10-20%) to afford the title compound (1312). MS 

(ES+) mle 336 and 338 [M2Bu]+. 

5 Description 13 
1-(S-Bromo-2-pyridinyl)-2-pyffolidinone (013) 

Method A 
To a solution of 2-pyrrolidinone (797gi, 10.4mmol) in dimethylformamlde (10ml) at 0 OC 

was added sodium hydride (60% wt. in oil, 416mg, 10.Ammol) portionwise. The reaction 

20 mixture was allowed to stir at room temperature for 30mins before adding a solution of 5-

bromo-2-chloropyridine (1.00g, 5.20mmol) In dimethy[formamide (2ml). The resulting 

mixture was allowed to warm to room temperature for 18 hours, then heated at 50 ’C for 

1 hour and then at 80 " C for a further 1.5 hours. Methanol and water were added and 

the mixture extracted into dichloromethane, dried over magnesium sulphate and 

25 concentrated in vacuo. The product was purified by chromatography on silica, eluting 

with a mixture of ethyl acetate and pentane (0-50%) to afford the title compound. (1313) 

MS (ES+) m/e 241 & 243 [M+H]-r. 
Method B 
To a solution of pyrrolidinane (0.797ml, 10.4mmol) in dimethy1formamide (1 Oml) at 0 0 C 

030 was added sodium hydride (60% wt In oil, 416mg, 10.4mmol) portionwise. The resulting 
mixture was allowed to stir at 0 a C for 30 minutes. A solution of 5-bromo-2-

chloropyridine (1.00g, 6.20mmol) In dimethylformamide (2ml) was added and the 

resulting mixture allowed to warm to room temperature overnight. The mixture was then 

heated at 50 ’C for 1 hour and 80 ’C for 1.5 hours. After cooling to room temperature, 

35 the mixture was quenched with methanol and water, extracted with dichloromethane 

(3xlOOml) and dried over magnesium sulphate. The crude mixture was purified by 

column chromatography aluting With a mixture of ethyl acetate and pentane (0-60%) to 

afford the product (013); MS (ES+) We 241 & 243 [M+H]+. 

40 Description 14 
2-(4-Bromophonyl).64phonylmethyl)-2,4,5,6,7,8-hexahydropyrazolo13,4-djazopine 

(D14) 
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K1 

Method A 
A mixture of 6-(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (may be 

prepared as described in Description 5) (500mg, 2.20mmol), (4-bromophenyl)boronic 

acid (885mg, 4.40mmol; commercially available from e.g. Aldrich), copper acetate 

(1. 1 9g, 6.60mmol), pyridine (0.36ml, 4.40mmol) and molecular sieves (1.5g) in 

dichloromethane (20ml) was allowed to stir at room temperature In a flask open to the 

atmosphere for 48 hours, then a further 4 days. The reaction mixture was filtered 

through a pad of celite, washing with dichloromethane and methanol. The filtrate was 

evaporated, redissolved in methanol and passed down a I Og SCX cartridge, eluting with 

10 methanol, then a 2 M solution of ammonia In methanol. The crude mixture was purified 

by reverse phase chromatography eluting with a mixture of acetonitrile and water (5-

100%) to afford the product (D 14); IVIS (ES+) We 382 & 384 [M+H]+. 

Method B 
6-(Phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-djazepine, (may be prepared as 

5 described in Description 5) (50mg, 0.22 mmol), 4 bromo-phenyl boronic acid (88 mg, 

0.44 mmol; commercially available from e.g. Aldrich), copper (11) acetate (120 mg, 0.66 

mmol) and pyrldlne (35 pl, 0.44 mmol) and 4A molecular sieves (150 mg) were stirred at 

room temperature under air for 72 hours. The resulting crude was then loaded on to a 1 g 

pre equilibrated Ion exchange cartridge (SCX), eluted with methanol and 2M ammonia in 

20 methanol. The basic fractions were evaporated and the resulting crude purified by 

reverse phase chromatography to afford the title compound as a formic salt, This product 

was loaded on to a 1g pre equilibrated Ion exchange 6artridge (SCX) and eluted with 

methanol and 2M ammonia methanol. The basics fractions were combined and 

25 
evaporated to afford the title product (D14); MS (ES+) We 382/384 [M+Hl+ 

Description 15 
246-Bromo-3-pyridinyl).6-(phonylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-
d]azepIne (D15) 
AmIxture of 6-(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (may be 

30 prepared as described in Description 5) (200mg, 0.88mmol), (6-bromo-3-

py6d!nyl)boronic acid (365mg, 1,76mmol), copper acetate (478mg, 2.64mmol), pyridine 

(0. 1 42ml, 1.76mmol) and molecular sieves (600mg) in dichloromethane (I Oml) was 

allowed to stir at room temperature in a flask open to the atmosphere for 240 hours. The 

reaction mixture was filtered through a pad of celite, washing with dichloromethane and 

35 methanol. The filtrate was evaporated, redissolved In methanol and passed down a .1 Og 

SCX cartridge, eluting with methanol, then a 2 M solution of ammonia In methanol. The 

basic fractions were combined, evaporated and purified by column chromatography, 

eluting with a mixture of 2M ammonia In methanol and dichloromethene (0-10%). The 

impure product was re-purified using reverse phase chromatography, eluting with a 

40 mixture of acetonitrile and water (5-100% and 3-60%) to afford the product (D1 5); MS 

(ES+) We 383 & 385 [M+H]+. 
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Description 16 
1.(5.16-(Phonylmethyl).5,6,7,8-tatrahydropyrazolo[3,4-alazopin-2(4M-yl].2-
pyridinyl)-2-pyrroildinans (D16) 
Method A 

5 A mixture of 6-(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (may be 

prepared as described in Description 5) (40.Omg, 0.18mmol), 1-(S-bromo-2-pyridinyl)-2-

pyrrolidinone (may be prepared as described In Description 13) (48.Omg, 0.20mmol), 

copper(l) iodide (10-0mg, 0.05mmol), trans-1,2-diaminocyclohexane &I, 0.05mmol), 

and K3PO4 (137mg, 0.65mmol) was suspended In dioxan (3ml) and heated, under argon, 

10 at 140 OC for 18 hours. The crude mixture was diluted with methanol, applied to a SCX 

cartridge (Varian bond-elute, 5g) and washed with methanol followed by a mixture of 2M 

ammonia/methanol. The basic fractions were combined, evaporated and purified further 

by chromatography on silica, eluting with a mixture of 2M ammonia in methanol / 

dichloromethane (0-5%) to afford the title compound (D16). MS (ES+) We 388 [M+H]+. 

5 Method B 
A mixture of 6-(phenylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (may be 

prepared as described in Description 5) (40.Omg, 0. 1 8mmol), 1-(5-bromo-2-pyridinyl)-2-

pyrrolidinone (may be prepared as described in Description 13) (48.Omg, 0,20mmol), 

copper iodide (I O.Omg, 0.05mmol), (1 R,2R)-1,2-cyclohexanedlamine (6.00id, 0.05mmol) 

20 and potassium phosphate (137mg, 0.65mmol) In dioxan (3ml) was heated at reflux 

overnight and then allowed to cool over the weekend. The mixture was diluted with 

methanol and passed down a 5g SCX cartridge, eluting with methanol then a 2M 

solution of ammonia In methanol. The basic fractions were combined, evaporated and 

purified by column chromatography eluting with a mixture of 2M ammonia in methanol 

25 and dichloromethane (0-5%) to afford the product (D 16); MS (ES+) We 388 [M+H]+. 

Method C 
A mixture of 2-(6-bromo-3-pyridinyl)-6-(phenylmethyl)-2,4,5,6,7,8-
hexahydropyrazolo[3,4-olazepine (may be prepared as described in Description 15) 

(40mg, 0. 1 Ommol), 2-pyrrolidinone (150, 0.20mmol), potassium carbonate (41 mg, 

030 0.30mmol), copper (1) iodide (6mg, 0.03mmol) and N,/V-dimethyl-1,2-ethanediamine 

(40, 0.03mmol) In dioxane (4ml) was heated to reflux for 24 hours, The same amounts 

again of 2-pyrrolidinone, copper (1) Iodide and NM-dimethyl-1,2-ethanediamine were 

added and the mixture heated to reflux for 2 hours. After the solvent was evaporated In 

vacuo, the residue was purified by SCX cartridge followed by chromatography on silica 

35 gel, eluting with a mixture of 2M ammonia in methanol / dichloromethane (0-10%). 

Column was repeated eluting with a m.ixture of 2M ammonia in methanol / 

dichloromethane (0-7.5%) to afford the title compound (D16). IVIS (ES+) m/e 388 [M+H]+. 

Description 17 
40 1,1-Dimethylethyl 2-(6-bromo-3-pyridinyl)-4,5,7,8.tetrahydropyrazolo[3,4-djazdpine-

6(2M.carboxylate (D17) 
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A mixture of 1,1-dimethylethyl 4,5,7,8-tatrahydropyrazolo(3,4-djazepine-6(2H)-
carboxylate (may be prepared as described In Description 9) (207mg, 0.87mmol), (6-
bromo-3-pyridinyl)boronic acid (204mg, 1.74mmol), copper acetate (472mg, 2.61 mmol), 
pyridine (1 40RI, 1.74mmol) and molecular slaves (4A, 750mg) in dichloromethane (1 Oml) 

5 was stirred open to the atmosphere for 8 days. Crude mixture was then filtered through a 
pad of celite and washed with dichloromethane and ammonia. After evaporation In 
vacuo, the residue was purified by SCX cartridge eluting with methanol first then 2M 
ammonia in methanol.. The methanol fractions containing the product were combined 
and evaporated in vacuo. The residue was then purified by column chromatography on 

10 silica gel eluting with a mixture of hexane In ethyl acetate (10:1 to 1:1) to afford the title 
compound (D 17). IVIS (ES+) We 393 and 395 [M+H]+. 

Description 18 
11,11-Dirnethylethyl 2.[6.(2-oxo.l.pyrroildinyl)-3-pyridinyl].4,5,7,8-

5 totrahydropyrazolo[3,4-djazopine-6(2M-carboxylate (D18) 
A mixture of 1, 1 -dimethylethyl 2-(6-bromo-3-pyddinyl)-4,5,7,8-tetrahydropyrazolo[3,4-
alazepine-6(2H)-carboxylate (may be prepared as described In Description 17) (73 mg, 
0. 19 mmol), Cul (I I mg, 0.06 mmol), K2CO3 (92 mg, 0.67 mmol), dioxane (3.7 ml), NN-
dimethyl-1,2-ethanediamine (0.006 ml, 0.06 mmol) and 2-pyrrolidinone (0.028 mi, 0.37 

20 mmol) were mixed together and heated under Argon to reflux over 10 min and kept at 
this temperature for 12.5 h. After an additional 1.5 h more Cul (0.3 eq), K2CO’3 (3.6 eq), 
AM-dimethyl-1,2-ethanedlamine (0.3 eq) and 2-pyrrolldinone (2 eq) were added and the 
mixture heated at reflux for a further 2.75 h. The mixture was then allowed to coot and 
allowed to stand at room temperature for 77 h. The mixture was then reduced under 

.25 vacuum and purified by chromatography on silica gel eluting with hexane:ethyl acetate 
P 

10: 1 --), 7:1 --1, 5:1 --* 3:1 --j- 1: 1 to give the title compound (D 18). MS (ES+) mle 398 
[M+H]+. 

Description 19 
030 1-1545,6,7,8.Tetrahydropyrazolol3,4.dlazepin.2(4M-yl).2-pyridinyl].2-pyrrolidinone 

(019) 
Method A 
1-(H6-(Phenylmethyl)-5,6,7,8-tetrahydropyrazolo(3,4-cqazepin-2(4M-ylj-2-pyridinyl)-2-, 
pyrrolidinone (may be prepared as described in Description 16) (38.Omg, 0.10mmol) was 

35 dissolved In ethanol (3ml). Palladium (5.Omg, 10% on charcoal paste) was added and 
the reaction mixture was stirred at room temperature under hydrogen (atmospheric 
pressure) for 12 hours. The mixture was filtered through celite and the filtrate 
concentrated In vacuo. The product was purified by chromatography on silica, eluting 
with a mixture of 2M ammonia in methanol / dichloromethane (0-5%) to afford the title 

40 compound (D19). IVIS (ES+) m/e 298 [M+H]+. 
Method B 

8 
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To a solution of 1-(5-(6-(phenylmethyl)-5,6,7,8-tetrahydropyrazoio[3,4-djazepin-2(4M-yl]-
2-pyddinyl)-2-pyrrolidinone (may be prepared as described in Description 16) (38.Omg, 
0. 1 Ommol) In ethanol (3ml) was added palladium on carbon (10% 1: 1 paste) (5.00mg) 
arid the resulting mixture stirred at room temperature overnight under an atmosphere of 
hydrogen. The mixture was then filtered, evaporated and purified by column 
chromatography eluting with a mixture of 2M ammonia In methanol and dichloromethane 
(0-5%) to afford the product (D 19); MS (ES+) We 298 [M+H]+. 
Method C 
A solution of 1-(5-[6-(phenylmethyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azopin-2(4H)-yl]-2-

10 pyridinyl)-2-pyrrolidinone (may be prepared as described in Description 16) (145mg, 
0.37mmol) and palladium on charcoal (115mg) in ethanol (5ml) was stirred at room 
temperature under an atmosphere of hydrogen for 18 hours. The mixture was then 
filtered through a. celite pad washing With ethanol. The solvent was evaporated in vecuo, 
the resulting residue purified by SCX cartridge, followed by chromatography on silica gel, 

* 
15 eluting with a mixture of 2M ammonia in methanol / dichloromethane (0-5%) to afford the 

title compound (DI 9). MS (ES+) mle 298 [M+H]+. 
Method D 
A solution of 1,1-dimethylethyl 2-(6-(2-oxo-l-pyrraildinyl)-3-py(idinyll-4,5,7,8-
tetrahydropyrazoio[3,4-d]azepine-6(2H)-carboxylate (may be prepared as described in 

20 Description 18) (51 mg, 0. 13 mmol) In dichloromethane (4 ml) was treated with 
trifluoroacetic acid (2 mi) and stirred at room temperature for 1 h 50 min. The mixture 
was then diluted with methanol (ca. 5 ml) and purified by SCX eluting With methanol and 
then methanol / ammonia (W). The appropriate fractions were combined and then 
reduced to give the title compound (D19). MS (ES+) We 298 [M+H]+. 

25 
Description 20 
1.(4-16-(Phenylmethyl)-5,6,7,8-tetrehydropyrazoloE3,4-djazopin-2(414)-yi]phonyl)-2-
pyrrolidinone (020) 
Method A 

30 A mixture of 6-(phonylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (may be 
prepared as described in Description 5) (40.Omg, 0.18mmol), 1-(4-bromophenyl)-2-
pyrrolidinone (48.Omg, 0.20mmol), copper(l) iodide (10.Omg, 0.05mmol), trans-1,2-
diaminocyclohexane (6pl, 0.05mmol), and K3PO4 (137mg, 0.65mmol) was suspended In 
dioxan (3ml) and heated, under argon, at 140 OC for 18 hours. The crude.mixture was 

35 diluted with methanol, applied to a SCX cartridge (Varian bond-elute, 1 Og) and washed 
with methanol followed by a mixture of 2M ammonia/methanol. The basic fractions were 
combined, evaporated and purified further by chromatography on silica, eluting with a 
mixture of 2M ammonia in methanol I dichloromethane (0-3%) to afford the title 
compound (1320). MS (ES+) nVe 387 [M+H]+. 

40 Method B 
1-{4-[6-(Phenylmethyl)-5,6,7,8-tetrahydropyrazolo[3,4-djazopin-2(4m-yl]phenyl)-2-
pyrrolidinone (1320) may be prepared from 6-(phenyImethyI)-2,4,5,6,7,8-
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hexahydropyrazolo[3,4-a]azepine (40.0 mg, 0. 18 mmol) (may be prepared as described 

In Description 5) using an analogous process to that described in Description 16 

substituting 1-(5-bromo-2-py?idinyl)-2-pyrrolidinons for 1-(4-bromophenyl)-2-

pyrrolidinone. MS (ES+) mle 387 [M+H]+. 

5 Method C 

A mixture of 2-(4-bromophenyl)-6-(phenylmethyl)-2,4,6,6,7,8-hexahydropyrazolo[3,4-

d]azepine (may be prepared as described In Description 14) (140mg, 0.37mmol), 

pyrrolidinone (56.Ogl, 0.74mmol), potassium carbonate (1 84mg, 1.33mmol), copper 

iodide (21.Omg, 0.1 1mmol) and NAf-dimethyl-1,2-ethanediamine (1 2.Ogl, 0.11 mmol) in 

10 anhydrous dioxan (6mi) was heated at reflux overnight. A further portion of pyrrolidinone 

(56.Ogl, 0.74mmol), potassium carbonate (184mg, 1.33mmol), copper iodide (21.Omg, 

0.11 mmol) and N,/V-dimethyl-1,2-ethanediamine (12.00, 0.11 mmol) were added and 

refluxing continued for 24 hours. After cooling to room temperature the mixture was 

passed down a I Og SCX cartridge, eluting with methanol and then a 2M solution of 

ammonia in methanol. Purification was carried out by column chromatography efuting 

with a mixture of 2M ammonia in methanol and dichloromethane (0-4%) to afford the 

product (D20); MS (ES+) We 387 [M+H]+. 

Description 211 

20 1,11-Dirriethylethyl 2.14.(2-oxo.l-pyrroildinyl)phonyl]-4,5,7,84otrahydropyrazolo[3,4-

djazopine-6(214)-carboxylate (13211) 

Method A 

A mixture of 1,1-dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-

djazepine-6(2H)-carboxylate (may be prepared as described in Description 12) (222mg, 

25 0.57mmol), 2-pyrrolidinone (96mg, 0.09ml, 1.13mmol), 

tds(dibenzylideneacetone)dipalladium(0) (26mg, 0.029mmol), (9,9-dimethyl-gH-

xanthene-4,5-diyl)bis(diphenylphosphane) (49mg, 0.086mmol) and cesium carbonate 

(279mg, 0.86mmol) was suspended In dioxan (7ml) and heated, under argon, at reflux 

for 18 hours, The reaction was cooled to room temperature, diluted with water and 

30 extracted with ethyl acetate (x3). The combined organic layers were washed with water 

(x2), dried over magnesium sulphat6 and solvent evaporated in vacuo. The crude 

product was triturated in hexane and filtered, and then purified further by 

chromatography on silica gel, eluting with a mixture of methanol In dichloromethane (0-

3%) to afford the title compound (D21). MS (ES+) We 341 [WBu]+. 

35 Method 8 

A mixture of 1, 1 -dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-

dlazepine-6(2H)-carboxylate (may be prepared as described in Description 12) (179 mg, 

0.46 mmol), K2CO3 (227 mg, 1.64 mmol), Cul (26 mg, 0.14 mmol), NAF-dimethyl-1,2-

ethanedlamine (0.015 ml, 0.14 mmol) and 2-pyrrolidinone (0.070 ml, 0.91 mmol) in 

40 dioxane (9 ml) was heated to reflux over �15 min and was then left at this temperature 

ovemight. More K2CO3 (3.6 eq), Cul (0.3 eq), N,AF-dimethyl-1,2-ethanediamine (0.3 eq) 
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and 2-pyrrolidinone (2 eq) were added after an additional 1.5 hours (reaction cooled 

before reagents added) and the resulting mixture stirred,at reflux under Argon for an 

additional 3.5 h and then for an additional 2.5 hours. More dioxane (5 ml) was added to 

replace that lost and the mixture left at reflux under Argon for an additional 1 hour. More 

5 K2CO3 (3.6 eq), Cul (0.3 eq), 2-pyrrolidinone (2 eq) and NN-dimethyl-1,2-ethanediamine 

(0.3 eq) were added and the mixture left to stir at reflux under Argon overnight. After 

16.5 hours, more dioxane (4 ml) was added and the mixture allowed to cool to room 

temperature. The solvent was then removed, the residue treated with dichloromethane 

(-25 ml) and the mixture filtered through celite washing with more dichloromethane, The 

10 filtrate was then reduced and the residue purified by chromatography on silica gel eluting 

with dichloromethane --+ dichloromethane: methanol 50:1 --* 25:1. The partially purified 

residue was then triturated with hexane: ethyl acetate 10: 1 to give the title compound 

(D21). MS (ES+) m/e 397 [M+H]+. 

5 Description 22 
1-[4-(5,6,7,8-Tetrahydropyrazolo[3,4-d]azepin-2(4M-yl)phonyl]-2-pyrrolidI none 

(D22) 
Method A 
1-(4-[6-(Phenylmethyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl]phenyl)-2-

20 pyrrolidinone (may be prepared as described in Description 20) (23.Omg, 0.06mmol) was 

dissolved in ethanol (3ml). Palladium (5.Omg, 10% on charcoal paste) was added and 

the reaction mIxture was stirred at room temperature under hydrogen (atmospheric 

pressure) for 12 hours. The mixture was filtered through celite and the filtrate 

concentrated in vacuo. The product was purified by chromatography on silica, eluting 

25 with a mixture of 2M ammonia In methanol / dichloromethane (0-10%) to afford the title 

compound (D22). MS (ES+) We 297 [M+H]+. 
Method B 
1-[4-(5,6,7,8-Tetrahydropyrazolo[3,4-olazepin-2(4H)-yl)phenyl]-2-pyrrolidI none (1322) 

may be prepared from 1-(4-[6-(phenylmethyl)-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-
30 2(4M-yI]phenyI)-2-pyrroIid1Inone (may be prepared as described in Description 20). 

(23.Omg, 0.06mmol) using an analogous process to that described In Description 19; MS 
(F,S+) We 297 [M+H]+. 
Method C 
A solution/suspension of 1-(4-[6-(phenylmethyl)-5,6,7,8-tetrahydropyrazolo[3,4-0azepin-

35 2(4h)-yl]phenyl)-2-pyrrolidinone (may be prepared as described in Description 20) 
(1 80mg, 0.47mmol) in ethanol (20ml) was stirred at room temperature under an 
atmosphere of hydrogen for 72 hours. The mixture was then filtered through cellte and 
evaporated to afford the crude product which was purified by column chromatography 
eluting with a mixture of 2M ammonia in methanol and dichloromethane (0-10%) to 

40 afford the product (D22); MS (ES+) We 297 [M+H]+. 
Method D 
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organic fractions were washed with water (xl), dried over magnesium sulphate and 

solvent evaporated in vacuo to afford the title compound (1324). MS (ES+) We 371 

[M+H]+. 

Description 25 
N-Mothyl-4-(5,6,7,8.tetrahydropyrazolo[3,4Aazepin-2(4m-yl)benzamide (D25) 

A solution of 1, 1 -dimethylethyl 2-(4-[(methylamino)carbonyl]phenyl)-4,5,7,8-
tetrahydropyrazolo[3,4-d]azepine-6(2M-carboxylate (184 mg, 0.50 mmol; may be 

prepared as described In Description 24) In dichloromethane (2ml) was treated with 

10 trifluoroacetic acid (2ml). The mixture was stirred at room temperature for 2 hours. The 

mixture was diluted with methanol and passed down a SCX cartridge eluting with 

methanol and then a 2M solution of ammonia in methanol. The basic fractions were 

combined and evaporated to afford the title compound (D25); MS (ES+) mte 271 [M+H]+. 

10 5 Description 26 
1,11-DIrnethylethyl 2-14-(2-oxo-1,3-oxazolidin-3.yl)phonyll-4,5,7,8-
totrahydropyrozolo[3.4-4azopine-6(2M-carboxylate (D26) 

A mixture of 1, 1 -dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-
d]azepine-6(2H)-carboxylate (150 mg, 0.38 mmol) (may be prepared as described In 

20 Description 12), 1,3-oxazolidin-2-ons (100 mg, 1. 15 mmol), 
tris(dibenzylideneacetone)dlpalladium(0) (18.0 mg, 0.02 mmol), 9,9-dimethyl4,5-

bis(diphenylphosphino)xanthene (35.0 mg, 0.06 mmol) and cesium carbonate (196 mg, 

0.60 mmol) in dioxan (4ml) was heated at reflux under argon for 3 hours and then In the 

microwave for 2 hours at 150 OC. The mixture was diluted With ethyl acetate, filtered 

25 through celite and washed with WON of water. The combined ethyl acetate layers 

were dried over magnesium sulphate, filtered and evaporated. The crude product was 

purified by column chromatography eluting with a mixture of ethyl acetate/pentane (50-

100%) to afford the product (D26); MS (ES+) mle 399 [M+H]+. 
Method B 

030 A mixture of 1,1-dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-
alazopine-6(2H)-carboxylate (may be prepared as described in Description 12) (160mg, 

0.41mmol), 2-oxazolidinone (71mg, 0.82mmol), potassium carbonate (170mg, 

1.23mmol), copper (1) iodide (24mg, 0.12mmol) and N,M-dimethyl-1,2-ethanediamine 

(130, 0.12mmol) in dioxane (I Oml) was heated at reflux overnight. The same amounts 

35 again of 2-oxazoildinone, copper (1) Iodide and N,/V-dimethyl-1,2-ethanediamlne were 

added and the mixture heated for 6 hours. The reaction mixture was transferred to a 

microwave vial, the same amounts again of 2-oxazolidinone, copper (1) Iodide and N,N-
dimethyl-1,2-ethanediamine were added and the mixture heated at 100 ’C in microwave 

for 1 hour. The same amounts again of 2-oxazolidinone, copper (1) iodide and NIV-
40 dimethyl-1,2-ethanediamine were added and the mixture heated at 100 OC in microwave 

for a further 2 hours. Crude mixture was filtered through a celite pad washing with 
methanol. The solvent was evaporated In vacuo, the residue was taken up into ethyl 
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To a solution of 1,1-dimethylethyl 2-[4-(2-oxo-l-pyrrolidinyl)phenyl]-4,5,7,8-

tetrahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (may be prepared as described In 

Description 21) (189mg, 0.48mmol) in dichloromethane (12ml) was added trifluoroacetic 

acid (6ml), The resulting mixture was stirred at room temperature for I hr and then 

5 diluted with methanol. Reaction was purified by SCX, eluting with methanol and then 2M 

ammonia/ methanol. The basic fractions were combined and solvent evaporated In 

vacuo to afford the title compound (D22). MS (ES+) m/e 297 [M+H]+. 

Method E 
A solution of 1, 1 -dimethylethyl 2-[4-(2-oxo-1 -pyrroIldlnyl)phenyI]-4,5,7,8-

10 tetrahydropyrazolo[3,4-djazepine-6(2M-carboxylate (may be prepared as described in 

Description 21) (132 mg, 0.33 mmol) In DCM.(5 ml) was treated with TFA (2.5 ml) and 

the mixture stirred at room temperature for 1.5 hours. The mixture was then diluted with 

methanol (- 5 ml) and passed through an SCX cartridge eluting with methanol and then 

MeOH/NH3 (2M) to give the title compound (D22). MS (ES+) nVe 297 [M+H]+. 

05 
Description 23 

4-16-([(1,1 -Dlmethylethyl)oxylcarbanyl)-5,6,7,8-tetrahydropyrazolo[3,4-djazopin-
2(4M-yl]benzolc acid (D23) 

To 1,1-dimethylethyl 2-(4-cyanophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-d]azepine-6(2H)-

20 carboxylate (may be prepared as described in Description 10) (750mg, 2.22mhlol) in 

ethanol (7.5ml) was added 10% sodium hydroxide solution (7.5mi), and the reaction 

heated at reflux, under argon, for 5 hours. 10% sodium hydroxide solution (10ml) was 

added and stirring continued at reflux, under argon, overnight. The reaction was cooled 

to room temperature and the solvent partially reduced in vacuo. The resulting crude 

25 product was dissolved In water and acidified with 5N hydrochloric acid. Ethyl acetate 

was added, and the product extracted into ethyl acetate (4). The combined organic 

fractions were dried over magnesium sulphate and solvent evaporated in vacuo to afford 

the title compound (D23). MS (ES-) m/e 356 (M-H]-. 

30 Description 24 

1,11-131methylethyl 2-(4-[(mothylamino)carbonyl]phonyl)-4,5,7,8-
tetrahydropyrazolo[3,4.Mazopine-6(2M-carboxylati (D24) 

To a suspension of 4-[6-{[(1,1-dimethylethyi)oxy]carbonyl)-5,6,7,8-
tetrahydropyrazolo[3,4-djazepin-2(4M-yllbenzoic add (may be prepared as described in 

35 Description 23) (185mg, 0.52mmol) In dichloromethane (1 Oml) was added 1, 1’-
(oxomethanediyl)bis-1 H-imidazole (1 68mg, 1.04mmol) and the reaction stirred at room 
temperature, under argon, overnight. Methylamine (64mg, 2.07mmol) was added and 
stirring continued, under argon, at room temperature for 4 hours. The resulting crude 
mixture was diluted with water, and extracted with dichloromethane (x2). The combined 

-37-



5 

WO 2007/025596 PCT/EP2006/006613 

acetate, washed with water and brine, then dried over magnesium sulphate. After 

evaporation of the solvent in vacuo, the residue was purified by column chromatography 

on silica gel, eluting with a 50% mixture of ethyl acetate in hexane to afford the title 

compound (D26). IVIS (ES+) We 343 [WBu]+. 

Description 27 
3-14-(5,6,7,8-Tetrahydropyrazolol3,4-d]azopin-2(4M-yl)phenyll-i,3-oxazoildin-2-one 

(027) 
Method A 

10 A solution of 1, 1 -dimethylethyl 2-[4-(2-oxo-1,3-oxazolidin-3-yi)phenyl]-4,5,7,8-
tetrahydropyrazoio[3,4-dlazepine-6(2M-carboxylate (40.0 mg, 0. 10 mmol) (may be 

prepared as described in Description 26) in dichloromethane (1 ml) was treated with 

trifluoroacetic acid (I ml) and stirred at room temperature for I hour. The mixture was 

diluted with methanol and passed down a SCX cartridge, eluting with methanol and then 

5 a 2M ammonia in methanol solution. The basic fractions were combined and evaporated 

to afford the title compound (D27); MS (ES+) mle 299 [M+H]+. 
Method 8 

To a solution of 1, 1 -dimethylethyl 2-[4-(2-oxo-1,3-oxazolidin-3-yl)phenyl]-4,5,7,8-
tetrahydropyrazolo[3,4-d]azepin"(2M-carboxylate (may be prepared as described in 

20 Description 26) (104mg, 0.26mmol) in dioxan (1 ml) was added 4M hydrochloric acid in 

dloxan (2ml). The resulting mixture was stirred at room temperature, under argon, for 20 

hours. The reaction mixture was diluted with methanol and then purified by SCX, eluting 

with methanol and then 2M ammonia/ methanol. The basic fractions were combined and 

,solvent evaporated in vacuo to afford the title compound (D27). MS (ES+) We 299 

25 [M+H]+. 

Description 28 
1,11-Dirnethyllethyl 2-[4-(3-mothyl-2-oxo-i-Imidazoildinyl)phonyll-4,5,7,8-
tetrahydropyriiiolo[3,4-Mazopine-6(2h)-carboxylate (028) 

30 Method A 
A mixture of 1,1 -dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-
d]azepIne-6(2M-carboxytate (150 mg, 0.38 mmol) (may be prepared as described in 

Description 12), 1 -methyl-2-imidazolidinone (115 mg, 1. 15 mmol), 
tris(dibenzylldeneacetone)dipalladium(0) (18.0 mg, 0.02 mmol), 9,9-dimethyl-4,5-

35 bis(diphenylphosphino)xanthene (35.0 mg, 0.06 mmol) and cesium carbonate (195 mg, 

0.60 mmol) In dioxan (4ml) was heated at reflux under argon for 3 hours. The mixture 

was allowed to cool to room temperature, diluted with ethyl acetate, filtered through 

celite and washed with 2x2OmI of water. The combined ethyl acetate layers were dried 

over magnesium sulphate, filtered and evaporated. The crude product was purified by 

40 column chromatography eluting with a mixture of ethyl acetate/pentane (50-100%) to 
afford the product (D28); IVIS (ES+) mle 412 [M+H]+. 
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A mixture of M -dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-

djazepine-6(2H)-carboxylate (may be prepared as described in Description 12) (80mg, 

0.20mmol), 1-methyl-2-imidazolidinone (20mg, 0.40mmol), 

5 tds(dibenzyiideneacetone)dipalladium(0) (9mg, 0.01mmol), (9,9-dimethyl-gH-xanthene-

4,5-diyl)bis(diphenylphosphane) (17mg, 0.03mmol) and cesium carbonate (98mg, 

0.3mmol) was suspended in dioxan (4ml) and heated, under argon, at reflux for 18 

hours. A further 2eq. of 1 -methyl-2-imidazolidinone, 0.05eq. of 

tds(dibenzylideneacetone)dipalladium(0), 0.15eq. of (9,9-dImethyI-9H-xanthene-4,S-

10 diyl)bls(diphenylphosphane) and 1.5eq. of cesium carbonate were added in dioxan (2ml) 

and the reaction left at reflux, under argon, for a further 4 hours. The reaction was 

cooled to room temperature, diluted with water and extracted with ethyl acetate (x3). 

The combined organic layers were washed with water (4), brine (xl), dried over 

magnesium sulphate and solvent evaporated in vacuo. The crude product was purified 

05 by column chromatography on silica gel, eluting with a mixture of ethyl acetate in hexane 

(0-30%) to afford the title compound (D28). MS (ES+) mle 412 [M2Bu]+. 

Description 29 
I-Methyl-3-[4-(5,6,7,8-tetrahydropyrazolo[3,4-oazepin-2(4M-yl)phenyl]-2-

20 imidazolidinone (D29) 
Me’thod A 

,A solution of 1,1-dimethylethyl 2-(4-(3-methyl-2-oxo-l-imidazolidinyl)pheQyl]-4,5,7,8-
tetrahydropyrazolo[3,4-Olazepine-6(2M-carboxylate (122 mg, 0.30 mmol) (may be 

prepared as described In Description 28) in dichloromethane (I ml) was treated with 

25 trifluoroacatic acid (1 mi) and stirred at room temperature for 1 hour. The mixture was 

diluted with methanol and passed down a SCX cartridge, eluting with methanol and then 

a 2M ammonia in methanol solution. The basic fractions were combined and evaporated 

to afford the title compound (1329); MS (ES+) We 312 [M+H]+. 
Method IS 

30 To a solution of 1,1-dimethylethyl 2-[4-(3-methyl-2-oxo-l-imidazolidinyl)phenyl]-4,5,7,8-
tetrahydropyrazolo[3,41l-diazeoine-6(2M-carboxylate (may be prepared as described in 

Description 28) (47mg, 0.11mmol) In dioxan (Iml) was added 4M hydrochloric acid In 

dioxan (2ml). The res luting mixture was stirred at room temperature, under argon, for 6 

h6urs. The reaction mixture was diluted with methanol and then purified by SCX, eluting 

35 with methanol and then 2M ammonia/ methanol. The basic fractions were combined and 

solvent evaporated in vacuo to afford the title compound (1329). IVIS (ES+) We 312 
[M+H]*. 

Description 30 
40 (IZ)-N-hydroxy6thanimidamide (1330) 
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A mixture of acetonitrile (1.7ml, 32.9mmol) and a 50% aqueous solution of 

hydroxylamine (2.5ml, 37.9mmol) in ethanol (5ml) was heated at reflux for 4.5 hours. 

The solvent was evaporated to give a white crystalline solid which was triturated with 

diethyl other, filtered and dried In the vacuum oven to afford the product (D30); ’H NMR 

5 (d%DMSO) 6 1.62 (31-1, s), 5.34 (21-1, br s), 8.65 (11-1, s). 

Description 31 
6-Cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (D31) 

Method A 

10 To a suspension of 2,4,5,6,7,8-hexahydropyrazolo[3,4-alazepine (may be prepared as 

described in Description 7) (1 00mg, 0.73mmol) In dichloromethane (5ml) was added 

cyclobutanone (55?d, 0.73mmol) followed by acetic acid (I drop) and sodium 

triacetoxyborohydride (186mg, 0.88mmol). The mixture was stirred at room temperature 

for 2 hours, then it was diluted with methanol and purified by SCX cartridge to afford the 

5 title compound (D31). MS (ES+) We 192 [M+H]+. 

Method B 

2,4,5,6,7,8-Hexahydropyrazolo[3,4-d]azepine (may be prepared as described in 

Description 7) (0.13, 0.95mmol) in dichloromethane (3ml) was treated with 

cyclobutanone (0.08g, 1.13mmol) and a catalytic amount of acetic acid. After 10 

20 minutes the reaction was then treated with sodium triacetoxyborohydride (0.42g, 

1.9mmol) and stirred for 2 hours. The reaction mixture was then diluted with methanol 

and applied to a SCX ion exchange cartridge and washed with methanol and then 2M 

solution of ammonia in methanol. The ammonia containing fractions were then 

combined and reduced and the resulting crude product (1331) may be used without 

25 further purification; (IVIS (ES+): [M+H]* at m1z 192.16 

Description 32 

1,1.-Dimethylethyl 2-14-(mothylsuffonyl)phenyl]-4,5,7,8-tetrahydropyrazolol3,4-

d]az9pIne-6(2H)-carbox:yIate (D32) 

1030 A 
r 
solution of 1,1-dimethylethyl 4,5,7,84etrahydropyrazolo[3,4-a]azepine-6(2h)-

carboxylate (may be prepared as described in Description 9) (75mg, 0.32mmol), [4-

(methylsulfonyl)phenyl]boronic acid (I 28mg, 0.64mmol), copper acetate (I 16mg, 

0.64mmol), molecular sieves (4A, 0.2g) and pyridine (520, 0.64mmol) In 

dichloromethane (2.5ml) was stirred at room temperature open to atmosphere for 60 

35 hours. The mixture was then diluted with methanol and filtered through a celite pad 

washing with methanol. The solvent was evaporated in vaouo. Residue was taken up 
into ethyl acetate and washed with water and 5% aq. sodium hydrogen carbonate, then 

dried over magnesium sulphate and evaporated In vaouo. The resulting residue was 

purified by MDAP t6afford the title compound (D32). IVIS (ES+) We 392 [M+H]+. 

40 

Description 33 
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11,11-Dirnethylethyl 2-14-(I-piperldinyl)phonyl]-4,5,7,8-tetrahydropyrazolo[3,4-

djazepine-6(2M-carboxylate (D33) 

A solution of 1, 1 -dimethylethyl 2-(4-bromophenyi)-4,5,7,8-tetrahydropyrazolo[3,4-

Aazepin"(2H)-carboxylate (may be prepared as described in Description 12) (150mg, 

5 0.38mmol), piperldine (76?d, 0.76mmol), [2’-(dicyclohexylphosphanyl)-2-

biphenylyl]dimethylamine (24mg, 0.06mmol), tris(dibenzylideneacetone)dipalladium(0) 

(174mg, 0.20mmol), and sodium tort-butoxide (73mg, 0.76mmol) in dioxan (4.5ml) was 

heated at 120 0 C in the microwave (normal absorption) for 30min. The reaction mixture 

was diluted with methanol and then purified by SCX, eluting with methanol and then 2M 

10 ammonia/ methanol. The basic fractions were combined and solvent evaporated in 

vacuo. The crude product was purified by column chromatography on silica gel, eluting 

with a mixture of ethyl acetate in hexane (0-50%) to afford the title compound. MS (ES+) 

mle 397 [M+H]+. 

40, 
5 Description 34 

1,11-Dimethylethyl 2-1443-mothyl-1,2,4-oxadiazol-5-yl)phenyll-4,5,7,8-

totrahydropyrazolo[3,4-Mazopin"(2H)-carboxylate (D34) 

To a suspension of 4-[6-([(I,I-dimethylethyl)oxy]carbonyl)-5,6,7,8-

tetrahydropyrazolo[3,4-egazepin-2(4/-O-yl]benzoic acid (may be prepared as described In 

20 Description 23) (185mg, 0.52mmol) in dichloromethane (10ml) was added 1,1’-

(oxomethanediyl)bis-I H-ImIdazole (11 68mg, 1.04mmol) and the reaction stirred at room 

temperature, under argon, overnight. The solvent was evaporated in vacuo. Toluene 

(5ml) and then (lZ)-N-hydroxyethanimidamide (may be prepared as described In 

Description 30) (116mg, 1.56mmol) were added and the reaction mixture heated, under 

25 argon, at reflux overnight. A further 2eq. of 1.,11-(oxomethanediyl)bis-lH-imidazole was 

added and stirring continued for a further 40 minutes. A further 3eq. of (lZ)-N-

hydroxyethanimidamide was added and stirring continued for a further 3 hours. The 

reaction was cooled to room temperature and the solvent evaporated in vacuo. The 

resulting crude mixture was diluted with dichloromethane and water, and extracted into 

30 dichloromethane (x2). The combined organic fractions were washed with water (xl), 

dried over magnesium sulphate and solvent evaporated in vacuo to afford the title 

compound (1334). MS (ES+) We 340 [MjBu]+ 

Description 35 

35 2-14-(3-Mothyl-1,2,4-oxadiazol-5-yl)phonyl]-2,4,5,6,7,8-hexahydropyrazolo[3,4-

djazepine (1335) 

To a solution of M-dimethylethyl 2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl]-4,5,7,8-

tetrahydropyrazolo[3,4-djazepine-6(2M-carboxylate (may be prepared as described in 

Description 34) (159mg, 0.40mmol) In dichloromethane (1 2ml) was added trifluoroacetic 

-42-



WO 2007/025596 PCT/EP2006/006613 

f 
acid (6ml). The resulting mixture was stirred at room temperature for 30 minutes and 

then diluted with methanol, Reaction was purified by SCX, eluting with methanol and 

then 2M ammonia/ methanol. The basic fractions were combined and the solvent 

evaporated in vacuo to afford the title compound (D35). MS (ES+) mle 296 [M+H]+. 

5 

Description 36 

M-Dimethyllethyl 2-[4-(aminocarbonyl)phenyl]-4,5,7,8-tatrahydropyrazolo[3,4-

djazepine-6(2M-carboxylate (D36) 

To a suspension of 4-[6-([(1,1-dimethylethyl)oxylcarbonyl)-5,6,7,8-

10 tetrahydropyrazolo[3,4-agazepin-2(411)-yl]benzoic acid (may be prepared as described in 

Description 23) (185mg, 0.52mmol) in dichloromethane (1 Oml) was added 1, 1’-

(o?omethanediyl)bis-IH-imidazole (168mg, 1.04mmol) and the reaction stirred at room 

temperature, under argon, overnight. Ammonia (0.88M, 35mg, 2.07mmol) was added 

10 and stirring continued, under argon, at room temperature for 4 hours. The resulting 

15 crude mixture was diluted with water, and extracted with dichloromethane (x2). The 

combined organic fractions were washed With water (xl), dried over magnesium 

sulphate and solvent evaporated in vacuo to afford the title compound (D36). MS (ES+) 

We 301 (M-’Bu]+. 

20 Description 37 

4-(5,6,7,8-Tetrahydropyrazolo[3,4-djazopin-2(4M-yl)benzamide (D37) 

To a solution of 1, 1 -dimethylethyl 2-[4-(aminocarbonyl)phenyl]-4,5,7,8-

tetrahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (may be prepared as described In 

Description 36) (167mg, 0.47mmol) in dichloromethane (14ml) was added trifluoroacetic 

25 acid (7ml). The resulting mixture was stirred at room temperature, under argon, for 2 

hours and then diluted with methanol. Reaction was purified by SCX, eluting with 

methanol and then 2M ammonia/ methanol. The basic fractions were combined and 

solvent evaporated in vacuo to afford the title compound (D37). MS (ES+) We 257 

[M+H]+. 

30 
Description 38 

2-14-(Mothylsulfonyl)phenyll-2,4,5,6,7,8-hexahydropyrazolo[3,4-djazopine (D38) 

To a solution of 1,1-dimethylethyl 2-[4-(methylsuffonyl)phenyll-4,5,7,8-

tetrahydropyrazolo[3,4-d]azepine-6(2hl-carboxylate (may be prepared as described in 

35 Description 32) (1 Omg, 0.03mmol) in dioxan (1 ml) was added 4M hydrochloric acid in 

dioxan (2ml). The resulting mixture was stirred at room temperature, under argon, 

overnight. The reaction mixture was diluted with methanol and then purified by SCX, 

eluting with methanol and then 2M ammonia/ methanol. The basic fractions were 
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combined and solvent evaporated In vacuo to afford the title compound (D38). MS 

(ES+) We 292 [M+H]+. 

Description 39 

1,11-Dimethylethyll 2-(4-1(mathylsulfonyl)aminolphonyl)-4,5,7,8-
totrahydropyrazolo[3,4-oazopine-6(2M-carboxylate (1339) 

To (4-[(methylsulfonyl)amino]phenyl)boronic acid (commercially available from e.g. 

Combi-Blocks) (1 27mg, 0.29mmol) in dichloromethane (3ml) was added copper(I 1) 
acetate (1 07mg, 0.59mmol) and 4A molecular sieves (igOmg), and the reaction stirred at 

10 room temperature, open to air, for 10 minutes. 1,1-Dimethylethyl 4,5,7,8-

tetrahydropyrazolo[3,4-olazepine-6(2FO-carboxylate (may be prepared as described in 

Description 9) (70mg, 0.29mmol) was added and the reaction stirred at room 

temperature, open to air, overnight. The reaction mixture was diluted with methanol and 

filtered through a celite pad, washing with methanol. Solvent was evaporated in vacuo. 

015-- Ethyl acetate and water were added, and the product was extracted Into ethyl acetate 

(x3), washed with water (xl), then saturated sodium bicarbonate solution (xl), and then 

dried over magnesium sulfate. Solvent was evaporated in vacuo. The resulting crude 

product was purified by column chromatography on silica gel, eluting with a mixture of 

ethyl acetate in hexane (0-50%). Relevant fractions were combined and solvent 

20 evaporated in vacuo. The resulting crude product was purified further by Mass Directed 

Autopreparation to afford the title compound (D39). MS (ES+) m/e 407 [M+H]+. 

Description 40 

N-[445,6,7,8-Tetrahydropyrazolo[3,4-d]azepin.2(414)-
25 yQphenyI]rnethanesuIfdnam1de (D40) 

To a solution of 1,1-dimethylethyl 2-(4-[(methylsulfonyl)amino]phenyl)-4,5,7,8-
tatrahydropyrazolo[3,4-djazepine-6(2H)-carboxylate (may be prepared as described in 

Description 39) (16mg, 0.039mmol) in dioxan (1 ml) was added 4M hydrochloric acid in 

dioxan (2ml). The resulting mixture was stirred at room temperature, under argon, 

30 overnight. The reaction mixture was diluted with methanol and then purified by SCX, 

eluting with methanol and then 2M ammonia/ methanol. The basic fractions were 

combined and solvent evaporated in vacuo to afford the title compound (D40). MS 

(ES+) We 307 [M+H]+. 

35 Description 41 

1,11-Dimethylethyl 2-(4-[(dimethylamlno)carbonyllphonyl)4,5,7,8-
tetrahydropyrazolo[3,4.oazopine-6(2H)-carboxylate (D41) 
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To a suspension of 4-[6-([(I,I-dimethylethyl)oxy]carbonyl)-5,6,7,8-

tetrahydr,opyrazolo[3,4-d]azepin-2(4H?yl]benzoic acid (may be prepared as described In 

Description 23) (185mg, 0.52mmol) In dichloromethane (10ml) was added 1,1’-

(oxomethanediyl)bis-IH-imidazole (168mg, 1.04mmol) and the reaction stirred at room 

5 temperature, under argon, overnight. Dimethylamine (93mg, 2.07mmol) wa 

’ 

s added and 

stirring continued, under argon, at room temperature for 4 hours. The resulting crude 

mixture was diluted With water, and extracted With dichloromethane (4). The combined 

organic fractions were washed with water (xi), dried over magnesium sulphate and 

solvent evaporated in vacuo to afford the title compound (D41). MS (ES+) mle 385 

10 [M+H]+. 

Description 42 

N,N-Dimethyl-4-(5,6,7,8-tetrahydropyrazolo[3,4.dlazepin.2(4m-yi)benzamide (042) 

To a solution of 1,1-dimethylethyl 2-(4-[(dimethylamino)carbonyl]phenyl)-4,5,7,8-

015 tetrahydropyrazolo[3,4-a]azepine-6(2M-carboxylate (may be prepared as described in 

Description 41) (194mg, 0.50mmol) In dichloromethane (14ml) was added trifluoroacetic 

acid (7ml). The resulting mixture was stirred at room temperature, under argon, for 2 

hours and then diluted with methanol. Reaction was purified by SCX, eluting with 

methanol and then 2M ammonia/ methanol. The basic fractions were combined and 

20 solvent evaporated in vacuo. Resulting crude product was purified further by column 

chromatography on silica gel, eluting with a mixture of 2M ammonia in methanol/ 

dichloromethane (0-3%) to afford the title compound (1342). MS (ES+) We 285 [M+H]+. 

Description 43 

25 2-[4-(I-Piperldinyl)phonyll-2,4,5,6,7,8-hexahydropyrazolo[3,4-djazepine (D43) 

To a solution of 1,1-dimethylethyl 2-[4-(l-piperldinyl)phenyQ-4,5,7,8-

tetrahydropyrazolo[3,4-djazepine-6(2M-carboxylate (may be prepared as described in 

Description 33) (70mg, 0. 1 8mmol) in dioxan (1 ml) was added 4M hydrochloric acid In 

dioxan (2ml). The resulting mixture was stirred at room temperature, under argon, 

30 overnight. The reaction mixture was diluted with methanol and then purified by SCX, 

eluting with methanol and then 2M ammonia/ methanol. The basic fractions were 

combined and solvent evaporated in vacuo to afford the title compound (1343). MS 

(ES+) m1e 297 [M+H]+. 

35 Description 44 

11,11-Dimethyllethyll 2.[4.(I-pyrroildinyl)phanyQ-4,5,7,8-tetrahydropyrazolo[3,4-
cqazep1ne-6(2M-carboxy1at9 (D") 
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<?7 
A mixture of 1,1-dimethylethyl 2-(4-bromophenyl)-4,5,7,8-tetrahydropyrazolo[3,4-

d]azep1ne-6(2H)-carboxylat:e (may be prepared as described in Description 12) (200mg, 

0.51 mmol), pyrrolidine (73mg, 1.02mmol), tris(dibenzylideneacetone)dipalladium(0) 

(234mg, 0.26mmol), [2’-(dicyclohoxylphosphanyl)-2-biphenylyodimethylamine 

(30mg, 0.08mmol) and sodium tort-butoxide (98mg, 1.02mmol) in dioxan (4ml) was 

heated at 1200C in the microwave (normal absorption) for 30 minutes. The reaction 

mi?ture was diluted with methanol and then purified by SCX, eluting with methanol and 

then 2M ammonia/ methanol. The basic fractions were combined and solvent 

evaporated in vacuo. The crude product was purified by column chromatography on 

10 silica gel, eluting with a mixture of ethyl acetate in hexane (0-40%) to afford the title 

compound (D44). MS (ES+) mle 383 [M+H]+. 

Description 45 

2-[4-(I-Pyrroildinyl)phonyl].2,4,5,6,7,8-hexahydropyrazolo[3,4-olazopine (1345) 

15 To a solution of 1,1-dimethylethyl 2-[4-(l-pyrrolidinyl)phonyl]-4,5,7,8-

tetrahydropyrazolo[3,4-djazepine-6(2H)-carboxylate (may be prepared as described in 

Description 44) (79mg, 0.21 mmol) In dioxan (3ml) was added 4M hydrochloric acid in 

dioxan (2ml). The resulting mixture was stirred at room temperature, under argon, 

overnight. The reaction mixture was diluted with methanol and then purified by SCX, 

20 el6ting with methanol and then 2M ammonia/ methanol. The basic fractions were 

combined and solvent evaporated in vacuo to afford the title compound (D45). MS 

(ES+) We 283 [M+H]+. 

Description 46 

25 2-Phenyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-djazopine (1346) 

A solution of 2-(4-bromophenyl)-6-(phonylmethyl)-2,4,5,6,7,8-hexahydropyrazolo[3,4-

d]azepine (maybe prepared as described in Description 14) (49mg, 0. 13 mmol) In ethanol 

0 (5 ml) with palladium (10% Pd/C Paste) as a catalyst (10 mg) was stirred under an 

atmosphere of hydrogen overnight. The next day, the resulting mixture was filtered 

30 through celite and to afford the title compound which may be used without further 

purification (D46). MS (ES+) mler 214 [M+M* 

Description 47 

1,11-Dirnethylethyl 3-oxo-2-11-(phenylmethyl)4-piperldinyl]-3,3a,4,5,7,8-

35 hexahydropyrazolo[3,4-djazopine-6(2M-carboxylate (D47) 

A mixture of 4-hydrazino-l-(phenylmethyi)pipeddine dihydrochloride (commercially 

available from e.g. Aurora Screening Library) (2-68 g, 9.63 mmol) and tert-butanol (60 

ml) was added to 1 -(1, 1 -dimethylethyl) 4-ethyl 5-oxohexahydro-1 H-azepine-1,4-

dicarboxylate (may be prepared as described in Synthetic Communications (1992), 

40 22(g), 1249-58) (2.50 g, 8.76 mmol) followed by triethylamine (7.33 ml, 52.59 mmol) and 

the resulting suspension warmed to reflux over �10 min under Argon. The resulting clear 
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001?4 
yellow solution was then kept at this temperature for 65 h. The mixture was then allowed 

to cool to room temperature over -2 h and the mixture reduced under vacuum to give a 

cream coloured solid residue. Purification by chromatography on silica gel eluting With 

dichloromethane: methanol SO: I --1- 25:1 --j. 10: 1 afforded a product which as partitioned 

5 between water and dichloromethane (100 mi each) the layers separated and the organic 

layer washed with more water (100 ml), followed by brine (100 ml) and then dried 

(NaA04), filtered and reduced to give the title compound, (D47). MS (ES+) m/e 427 

[M+H]-". 

10 Description 48 
11,11-Dimethylethyl 2-11-(phanylmethyl)-4-piperldinyU.3-

([(trlfluoromethyl)suffonylloxy)-3,3a,4,5,7,8-hexahydropyrazolo[3,4-olazopine-

6(2M-carboxylate (D48) 

A solution of 1,1-dimethylethyl 3-oxo-2-[I-(phenylmethyl)-4-piperidinyl]-3,3a,4,5,7,8-

5 hexahydropyrazolo[3,4-Aazepine-6(2H)-carboxylate (may be prepared as described in 

Description 47) (278 mg, 0.65 mmol) In dichloromethane (8 ml) was treated with 

diisopropylethylamine (0.36 ml, 2.07 mmol) followed by 1,1,1-trifluoro-N-phenyl-N-

f(tdfluoromethyl)sulfonyi]methanesulfonamide (373 mg, 1.04 mmol) and the resulting 

solution heated to reflux over 5 min and then kept at this temperature under Argon, for 

20 22.5h. The mixture was then allowed to cool over 3.5 h and then reduced under vacuum. 

Purification by chromatography on silica gel eluting with hexane:ethyl acetate 10:1 --+ 7:1 

--,? 5:1 --+ 3:1 -.-+ 1:1 afforded the title compound (D48). MS (ES+) mle 559 [M+H]"’. 

Description 49 

25 11,11-Dimethylethyl 2-(4-piperldinyl)-4,5,7,8-tatrahydropyrazolo[3,4-djazopin9-6(2m-

carboxylate (D49) 

A mixture of 1,1-dimethylethyl 2-fl-(phenylmethyl)-4-piperldinyl]-3-

([(?teifluoromethyl)sulfonyllo)q)-3,3a,4,5,7,8-hexahydropyrazolo[3,4-d]azepine-6(2H)-

carboxylate (may be prepared as described In Description 48) (355 mg, 0.64 mmol) in 

4030 ethyl acetate (9 ml) and methanol (3 ml) was treated with triethylamine (0.443 ml, 3.18 

mmol) and then Pd(OH)2 / C (20% w/w, 70 mg) and the resulting mixture stirred under an 

atmosphere of H2 for 18.5 h. The mixture was then filtered through kleselguhr and 

reduced under vacuum. Purification by Mass Directed Autopreparation afforded the title 

compound (1349). MS (ES+) We 321 [M+H]+. 

35 

Description 50 

11,11-Dirnethylethyl 2-(I-(6-mothyl-3-pyridinyl)-4-piparldinyll-4,5,7,8-

totrahydropyrazolo[3,4-Mazopine-6(211)-carboxylate (D50) 

1, 1 -Dimethylethyl 2-(4-piparldinyl)-4,5,7,8-tetrahydropyrazolo[3,4-olazepine-6(2HY 

40 carboxylate (may be prepared as described in Description 49) (65 mg. 0.21 mmol), 5-

bromo-2-mathylpyridine (52 mg, 0.30 mmol), palladium acetate (5 mg, 0.02 mmol), (+/-) 

BINAP (25 mg, 0.04 mmol), sodium tert-butoxide (39 mg, 0.041 mmol) and dioxane (2 
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ml) were mixed and heated to reflux under Argon and kept at this temperature for 14 h. 
After an additional 1.5 h, more 5-bromo-2-methylpyddine (1.5 eq), palladium acetate (0.1 

eq), (+/-) BINAP (0.2 eq) and sodium tort-butoxide (2 eq) were added and the mixture 

stirred at reflux under Argon for an additional 7 h. the mixture was then allowed to cool 

over 45 mins and was then diluted with methanol and purified by SCX eluting with 

methanol, then 2M methanol/NH3. Purified further by SPE(SI) eluting with 

dichloromethane: methanol 50:1 --, 25:1 --), 10:1. Further purification by Mass Directed 

Autopreparation afforded the title compound (1350). MS (ES+) We 412 [M+H]+. 

10 Example I 

N,N-Dimethyl-4-[6-(2-mothylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-Mazopin-2(4M-

yllbenzamide (EI) 

0 
?_ak?CN-)_ 

-IN 

15 

A solution of N,N-dimethyl-4-(5,6,7,8-tetrahydropyrazolo[3,4-olazepin-2(4/-/)-
yl)benzamide (24.0 mg, 0.085 mmol) (may be prepared as described in Description 42) 

in dichloromethane (2ml) was treated with 2-methylpropanal (16.0 jal, 0. 17 mmol) and 

acetic acid (I drop) and stirred at room temperature. Sodium triacetoxyborohydride 

20 (36. 0 mg, 0. 17 mmol) was added and the mixture was stirred at room temperature for 

approximately 50 hours. The mixture was diluted with methanol and passed down a 
SCX cartridge eluting with methanol and then a 2M solution of ammonia in methanol. 
The basic fractions were combined and evaporated to afford the title’Compound (El); MS 
(ES+) We 357 [M+NH?+. 

25 

Example 2 

N,N-DlmethY1-4-[6-(1 -methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4ffi-
yUbanzamide (E2) 

0 
N? N-< ?_C 

30 N,N-Dimethyl-4-[6-(l-mathylethyl)-5,6,7,84etrahydropyrazolo[3,4-d]azepin-2(4H? 

yl]benzamide (E2) may be prepared from NN-dimethyI-4-(5,6,7,8-
tetrahydropyrazolo[3,4-olazepin-2(4h)-yl)benzamide (may be prepared as described In 
Description 42) (24.0 mg, 0.085 mmol) using an analogous process to that described in 
Example I substituting 2-methylpropanal for acetone. MS (ES+) We 327 [M+H]+. 

35 

Example 3 

K1142 
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4-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-djazopin-2(4fQ-yi)-N,N-

dimethylbenzamilde (M) 

0 
?�aN?*-10 

�IN  
\ 

4-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yi)-N,N-

5 dimethylbenzamide (D) may be prepared from NN-dImethyI-4-(5,6,7,8-

tetrahydropyrazolo[3,4-a]azepin-2(4H)-yl)benzamide (may be prepared as described in 

Description 42) (24.0 mg, 0.085 mmol) using an analogous process to that described in 

Example 1 substituting 2-methylpropanal for cyclobutanone. MS (ES+) mle 339 [M+H]+ 

10 Example 4 
4-(6-Cyclopentyl-5,6,7,8.tetrahydropyrazolo[3,4-djazepin-2(4to-yl)-N,N-

dimethylbenzamlde (1124) 

0 
?�ahf? 

4-(6-Cyclopentyl-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4m-yl)-N,N-

15 dimethylbenzamide (E4) may be prepared from N,N-dimethyl-4-(5,6,7,8-

20 

tetrahydropyrazolo[3,4-d]azepin-2(4h)-yl)benzamide (may be prepared as described in 

Description 42) (24.0 mg, 0.085 mmol) using an analogous’process to that described in 

Example I substituting 2-methylpropanal for cyclopentanone. MS (ES+) m/e 353 

[M+H]+. 

Example 5 
N-Methyl-4-16-(2-mothylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4fQ-

y1lbeinzarrilde (E5) 

0 

_N 
H 

25 A solution of N-methyl-4-(5,6,7,8-tetrahydropyrazolo[3,4-4azepin-2(4M-yl)benzamide 

(may be prepared as described In Description 25) (30.0 mg, 0.11 mmol) In 

dichloromethane (3mi) was treated with 2-mothylpropanal (20.0 pd, 0.22 mmol) and 

acetic acid (11 drop) and stirred at room temperature. Sodium trlacetoxyborohydrlde 

(47.0 mg, 0.22 mmol) was added and the mixture was stirred at room temperature 

30 overnight, The mixture was diluted with methanol and passed down a SCX cartridge 

eluting with methanol and then a 2M solution of ammonia In methanol. The basic 

free tions were combined and evaporated to afford the title compound (125); MS (ES+) m/e 

327 [M+NH3]. 

35 Example 6 

a 
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N-Methyl-4-[6-(I -methylethyl).5,6,7,849trahydropyrazolo[3,4-djazopin.2(4M-

yl]benzamide (S) 

0 u ?�ahl?:CN-?  �N  

H 

N-Methyl-4-[6-(l -methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-0]azepin-2(4m-

yl]benzamide (0) may be prepared from N-methyl-4-(5,6,7,8-tetrahydropyrazolo[3,4-

d]azepIn-2(4M-.yI)benzam1de (may be prepared as described in Description 25) (30.0 

mg, 0.11 mmol) using an analogous process to that described in Example 5 substituting 

2-methylpropanal for acetone. MS (E$+) m/e 313 [M+H]+. 

10 Example 7 
4-(6-Cyclabutyl-5,6,7,8-tetrahydropyrazolo[3,4-Mazepin-2(4m-yl)-N-

mothylbenzamide (E7) 

0 
0 ’J?�?N?:CN-?O _N 

H 

4-(6-Cyclobutyl-5,6,7,8-tatrahydropyrazolo[3,4-d]azepin-2(4H)-yl)-N-methylbenzamide 

15 (E7) may be prepared from N-methyl-4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4M-

yl)benzamide (may be prepared as described In Description 25) (30.0 mg, 0.11 mmol) 

using an analogous process to that described in Example 5 substituting 2-

methyipropanal for cyclobutanone. MS (ES+) We 325 [M+H)+. 

20 Example 8 
4-(6-Cyclopentyl-5,6,7,8-tetrahydropyrazolo[3,4-oazopin-2(414).yl)-N-

mothylbenzamide (ES) 

4-(6-Cyclopentyl-5,6,7,8-tetrahydropyrazolo[3,4-d]azopin-2(4H)-yl)-N-methyibenzamide 

25 (E8) may be prepared from N-mothyl-4-(5,6,7,8-tetrahydropyrazolo[3,4-olazepin-2(41-i)-

yl)benzamide (may be prepared as described In Description 25) (30.0 mg, 0.11 mmol) 

using an analogous process to that described In Example 5 substituting 2-

methylpropanal for cyclopentanone. MS (ES+) m/e 339 [M+H]+. 

30 Example 9 
3-,(4-[6.(I-Mothylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-cQazepin-2(414-yl]phenyll-

1,3-oxazolidin-2-one (Eg) 
0 
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A solution of 3-[4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)phenyq-1,3-

oxazolidin-2-one (25.0 mg, 0.08 mmol) (may be prepared as described in Description 27) 

in dichloromethane (3ml) was treated with acetone (25.OAI, 0.34 mmol) and acetic acid. 

(I drop) and stirred at room temperature. Sodium triacetoxyborohydride (72.0 mg, 0.34 

5 mmol) was added and the mixture stirred for 3 hours and then overnight. The mixture 

was diluted With methanol and passed down a SCX cartridge eluting With methanol and 

then a 2M solution of ammonia In methanol. The basic fractions were combined and 

evaporated to afford the title compound (Eg); MS (ES+) m/e 341 [M+H]+. 

10 Example 10 
I-Mothyl-3-(4-[6-(I-methylethyl)-5,6,7,8.tetrahydropyrazolo[3,4-d]azopin-2(4H)-

yl]phenyl)-2-ImIdazo1ldInone (00) 
0 

N N-< 

A solution of 1-methyl-3-[4-(5,6,7,8-tetrahydropyrazolo[3,4Aazepin-2(4H)-yl)phenyl]-2-

15 imidazolidinone (may be prepared as described In Description 29) (44.0 mg, 0.14 mmol) 

In dichloromethane (3ml) was treated with acetone (41 pl, 0. 56 mmol) and acetic acid (I 

drop) and stirred at room temperature. Sodium triscetoxyborohydride (60.0 mg, 0.28 

mmol) was added and the mixture stirred for 3 hours and then overnight with a further 

portion of acetone and sodium triacetoxyborohydride added. The mixture was diluted 

20 with methanol and passed down a SCX cartridge eluting with methanol and then a 2M 

solution of ammonia in methanol. The basic fractions were combined and evaporated to 

afford the title compound (00); MS (ES+) rn/e 354 [M+H]+. 

Example 11 

25 1 -Mothyl-3-(4-[6-(2-mothylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-oazopin-2(411)-

yllphenyl)-2-ImIdazolldinone (Ell) 
0 

N A 
L_.,N �aN  

1-Methyl-3-(4-[6-(2-methylpropyl)-5,6,7,84etrahydropyrazolo[3,4-cqazepin-2(4m-

yI]pheny?-2-1midazoIld1none (E 11) may be prepared from 1 -methyl-3-[4-(5,6,7,8-

30 tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)phenyl]-2-1midazolidinone (may be prepared as 

described in Description 29) (44.0 mg, 0.14 mmol) using an analogous process to that 

described In Example 10 substituting acetone for 2-mothylpropanal. MS, (ES+) mle 368 

[M+H]+. 

35 Example 12 
1-[546-Cyclobutyl-5,6,7,8-tetrahydropyrazolo(3,4-djazapin-2(4M-yl).2-pyridinyl]-2-

pyrrolidinone (02) 
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0 
N 

N--O 
Method A 
To a solution of 1-[5-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yi)-2-pyridiny11-2-
pyrrolidinone (may be prepared as described In Description 19) (12.Omg, 0.04mmol) in 

5 dichloromethane (2ml) and acefic acid (2 drops) was added cyclobutanone (5.0gi, 

0.06mmol). The resulting mixture was allowed to stir at RT for 10 mins. Sodium 

tri acetoxyborohydeide (13.Omg, 0.06mmol) was then added and stirring continued for I 

hour. The reaction mixture was diluted with methanol and applied to a SCX cartridge 

(V arlan bond-elute, 5g) and washed with methanol followed by a mixture of 2M 

10 ammonlalmethanol. The basic fractions were combined, evaporated and purified further 

by chromatography on silica, eluting with a mixture of 2M ammonia in methanol / 

dichloromethane (0-3%) to afford the title compound (E12). MS (ES+) We 352 [M+H]+. 

Method B 
To a solution of 1-[5-(5,6,7,8-tetrehydropyrazolo[3,4-d]azepin-2(4m-yi)-2-pyddinyl]-2-

15 pyrrolidinone (may be prepared as described in Description 19) (12.Omg, 0.04mmol) in 

dichloromethane (2ml) and acetic acid (2 drops) was added cyclobutanone (5.00gl, 
0.06mmol), followed by sodium triacetoxyborohyddde (13.Omg, 0.06mmol). The 

resulting mixture was allowed to stir at room temperature for 1 hour, diluted with 

methanol and passed down a 5g SCX cartridge, eluting with methanol then a 2M 

20 ammonia in methanol solution. The basic fraction were combined, evaporated and 

purified by column chromatography eluting with a mixture. of 2M ammonia In methanol 

and dichloromethane (0-3%) to afford the product (El 2); MS (ES+) mle 352 [M+H]+. 
Method C 
To a solution of 1-[S-(5,6,7,8-tetrahydropyrazolo[3,4-olazepin-2(4H)-yi)-2-pyridinyq-2-

25 pyrrolldinone (may be prepared as described in Description 19) (11 mg, 0.04mmol) in 

dichloromethane (3ml) was added cyclobutanone (60, 0.08mmol) followed by acetic acid 

(2 drops) and sodium triacetoxyborohyddde (1 7mg, 0.08mmol). The mixture was stirred 
41 at room temperature for 2 hours, then It was diluted with methanol and purified by SCX 

cartridge to afford the title compound (E12). MS (ES+) We 352 [M+H]+. 
30 

35 

Example 13 
i .1446-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-djazopin-2(4h)-yl)phenyQ-2-
pyrroildinone (03) 

0 

Method A 
To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azopin-2(4H)-yl)phenyl]-2-
pyrrolidinone (may be prepared as described in Description 22) (10.Omg, 0.03mmol) In 
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dichloromethane (2ml) and acetic acid (2 drops) was added cyclobutanone (4.Ogl, 

0.05mmol). The resulting mixture was allowed to stir at room temperature for 10 mins. 

Sodium triacetoxyborohyddde (11 -Omg, 0.05mmol) was then added and stirring 

continued for I hour. The reaction mixture was diluted with methanol and applied to a 

5 SCX cartridge (Varian bond-elute, 5g) and washed with methanol followed by a mixture 

of 2M ammonia/methanol. The basic fractions were combined, evaporated and purified 

further by chromatography on silica, eluting with a mixture of 2M ammonia in methanol 

dichloromethane (0-3%) to afford the title compound (E13). IVIS (ES+) m/e 351 [M+H]+. 

Method B 
10 To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-olazepin-2(4m-yl)phenyl]-2-

pyrrolidinone (may be prepared as described in Description 22) (32.Omg, 0. 11 mmol) in 

dichloromethane (2ml) and acetic acid (2 drops) was added cyclobutanone (1 2.Ogl, 

0. 1 6mmol), followed by sodium tdacetoxyborohyddde (34.Omg, 0. 1 6mmol) after 

approximately 10 minutes. The mixture was allowed to stir at room temperature for 30 

0 
15 minutes before a further portion of cyclobutanone (12.OAI, 0.16mmol) and sodium 

l triacetoxyborohydride (34.Omg, 0.16mmol) were added. After stirring at room 

temperature for 30 minutes the reaction was quenched with methanol and passed down 

a 2g SCX cartridge, sluting with methanol then a 2M ammonia In methanol solution. The 

basic fraction were combined and evaporated to afford the product (El 3); IVIS (ES+) nVe 

20 351 [M+H]+. 
Method C 
A mixture of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4/1)-yl)phonyl]-2-
pyrroildinone (may be prepared as described In Description 22) (65 mg, 0.22 mmol) in 

dichloromethane (4 ml) was treated with cyclobutanone (0.033 ml, 0.44 mmol) followed 

25 by sodium ttiacetoxyborohyd ride (93 mg, 0.44 mmol). The resulting mixture was then 

stirred under Argon for 14.25 hours. The mixture was then diluted with methanol (5 ml) 

and purified by SCX eluting with methanol and then ammonia / methanol (2m). The 

appropriate fractions were combined, reduced and triturated with diethyl ether to afford 

30 
the product (E13). 

Example 14, 
1-(4-16-(I-Methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-Mazepin-2(4to-yl]phenyl)-2-
pyrrolldlnone (E14) 

0 N�O�N  :ON�< 
35 

T9 a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl]-2-
pyrrolidinone (may be prepared as described In Description 22) (45mg, 0.15mmol) in 

dichloromethane (3ml) was added acetone (17mg, 0.30mmol) and acetic acid (2 drops). 

The resulting mixture was stirred at room temperature, under argon, for 20 minutes. 
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Sodium triacetoxyborohydride (64mg, 0.30mmol) was added and stirring continued for 

22 hours. A further 2eq. of acetone (1 7mg, 0.30mmol) was added, and after a further 20 

minutes a further 2eq. of sodium tdacetoxyborohyddde (64mg, 0.30mmol) was added 

and stirring continued for 3 hours. The resulting crude mixture was diluted with methanol 
5 

and then purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. 

The basic fractions were combined and solvent evaporated In vacuo. Crude product 

was triturated with ether, filtered then triturated with ethyl acetate to afford the title 

compound (E14). MS (ES+) We 339 [M+H]+. 

10 Example 15 
6-(I.Methylethyl).2-[4-(3-mothyl-1,2,4-oxodiazol-5-yl)phenyl].2,4,5,6,7,8-

hexahydropyrazolo[3,4-djazepine (E15) 

N"’O ’?’ />� N :ON�< N 

15 To a solution of 2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyQ,?2,4,5,6,7,8-

hexahydropyrazolo[3,4-d]azepine (may be prepared as described in Description 35) 

(31 mg, 0. 1 Ommol) in dichloromethane (4ml) was added acetone (24mg, 0.42mmol) and 

acetic acid (3 drops). The resulting mixture was stirred at room temperature, under 

argon, for 20minutes. Sodium tdacetoxyborohyddde (89mg, 0.42mmol) was added and 

20 stirring continued overnight. The resulting crude mixture was diluted with methanol and 

then purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The 

basic fractions were combined and solvent evaporated in vacuo. Crude product was 

purified further by column chromatography on silica gel, eluting with a mixture of 2M 

ammonia in methanol/ dichloromethane (0-1%). Resulting crude product was purified 

25 further by column chromatography on silica gel, eluting with a mixture of 2M, ammonia in 

methanol/ dichloromethane (0-1 %) to afford the title compound (El 5). IVIS (ES+) m/e 

338 [M+H]+. 

Example 16 

30 4-16-(2-Mothylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4.d]azapin-2(4M-yl]benzamide 

(E16) 

0 A-Z 
N N 
:C1 

H2N 

To a solution of 4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)benzamide (may be 

35 prepared as described In Description 37) (31mg, 0.12mmol) in dichloromethane (3mi) 

-54-



0 

WO 2007/025596 PCT/EP2006/006613 

was added 2-methylpropanal (17mg, 0.24mmol) and acetic acid (2drops). The resulting 

mixture was stirred at room temperature, under argon, for 20minutes. Sodium 

triace toxyborohyddde (51 mg, 0.24mmol) was added and stirring continued for 2 hours. 

The resulting crude mixture was diluted with methanol and then purified by SCX, eluting 

5 with methanol and then with 2M ammonia/ methanol. The basic fractions were 

combined and solvent evaporated in vacuo to afford the title compound (1216). MS (ES+) 

m/e 313 [M+H]+. 

Example 17 

10 4-16-(i-Mothylethyl)-5,6,7,8.tetrahydropyrazolo[3,4-d]azepin-2(414)-yllbenzamlde 

(07) 

0 N--?.-
N N 

--I 
. - 

0- 
:CI H?N 

To a solution of 4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)benzamide (may be 

15 prepared as described in Description 37) (31mg, 0.12mmol) in dichloromethane (3ml) 

was added acetone (I 4mg, 0.24mmol) and acetic acid (2 drops).. The resulting mixture 

was stirred at room temperature, under argon, for 20 minutes. Sodium 

triacetoxyborohyddde (51mg, 0.24mmol) was added and stirring continued for 2 hours. 

A further 6eq. of acetone was added and stirring continued over the weekend. Methanol 

20 was added and the crude mixture was purified by SCX, eluting with methanol and then 

with 2M ammonia/ methanol. The basic fractions were combined and solvent 

evaporated in vecuo. The crude product was triturated with ether and filtered to afford 

the title compound (E17). MS (ES+) We 299 [M+H]+. 

25 Example 18 
1-[4-(6-Ethyl-5,6,7,8-tetrahydropyrazolo[3,4-d]azopin-2(4M-yl)phony11-2-

pyrroildinono (El 8) 

N�O�N  

30 To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyll-2-

pyrrolidinone (may be prepared as described in Description 22) (50mg, 0.17mmol) in 

ethanol (5ml) was added potassium carbonate (70mg, 0.51mmol) and iodoethane 

(53mg, 0.34mmol). The resulting mixture was heated at reflux, under argon, for 18 

hours. A further 3eq. of potassium carbonate in ethanol (2ml) was added, and stirring 

35 continued over the weekend. Reaction was removed from heat and ethanol (-20ml) was 

added. Reaction was purified by SCX, eluting with methanol and then with 2M 
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ammonia/ methanol. The basic fractions were combined and solvent evaporated in 

vacuo. The resulting crude product was purified further by column chromatography on 

silica gel eluting with a mixture of methanol in dichloromethane (100: 1 -10: 1) to afford the 

title compound (E18). MS (ES+) We 325 [M+H]4. 

Example 19 
1-(4-[6.(Cyclopropylmethyl)-5,6,7,8-tatrahydropyrazolo[3,4-mazopin-2(4m-

yl] phenyl)-2-pyrroildi none (E19) 
0 

1-z 
N-0�N/t4 N? 

10 

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl]-2-

pyrrolidinone (may be prepared as described in Description 22) (55mg, 0. 1 Ommol) In 

dichloromethane (5ml) was added cyclopropylacetaidehyde (26mg, 0.30mmol) and 

acetic acid (3 drops). The resulting mixture was stirred at room temperature, under 

15 argon, for 20 minutes. Sodium triacetoxyborohyddde (64mg, 0.30mmol) was added and 

stirring continued for 18 hours. The resulting crude mixture was diluted with methanol 

and then purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. 

The basic fractions were collected and solvent evaporated In vacuo. Crude product was 

triturated with ethyl acetate to afford the title compound (E19). MS (ES+) mle 351 

20 [M+H] . 

Example 20 
1-(4-[642-Methylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4-Mazopin-2(4h).yl]phonyl)-2-

pyrrolldlnone (E20) 
0 

N 

N N N�, 

25 

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl]-2-

pyrrolidinone (may be prepared as described in Description 22) (55mg, 0.10mmol) in 

dichloromethane (5ml) was added 2-methylpropanal (27mg, 0.30mmol) and acetic acid 

30 (3 drops). The resulting mixture was stirred at room temperature, under argon, for 20 

minutes. Sodium tdacetoxyborohyddde (64mg, 0.30mmol) was added and stirring 

continued for 18 hours. The resulting crude mixture was diluted with methanol and then. 

purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The basic 

a 
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O"A-
fractions were combined and solvent evaporated In vacuo. Crude product was triturated 

with ethyl acetate to afford the title compound (E20). MS (ES+) We 353 [M+H]+. 

Example 21 

5 2.[443-Me.thyl-1,2,4-oxadiazol-5-yl)phonyl]-6-(2-mothylpropyl)-2,4,5,6,7,8-

hexahydropyrazolo[3,4-caazopine (E21) 

0) N" 
N :ON�

"’? N 

To a solution of 2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl]-2,4,5,6,7,8-

10 hexahydropyrazolo[3,4-d]azepine (may be prepared as described In Description 35) 

(31 mg, 0. 1 Ommol) in dichloromethane (4ml) was added 2-methylpropanal (30mg, 

0.42mmol) and acetic acid (3 drops). The resulting mixture was stirred at room 

Aemperature, under argon, for 20 minutes. Sodium triacetoxyborohydride (89mg, 

0.42mmol) was added and stirring continued overnight. The resulting crude mixture was 

15 diluted with methanol and then purified by SCX, eluting with methanol and then with 2M 

ammonia/ methanol. The basic fractions were combined and solvent evaporated in 

vacuo. Crude product was purified further by column chromatography on silica gel, 

eluting with a mixture of 2M ammonia in methanol In dichloromethane (0-1%) to afford 

the title compound (E21). MS (ES+) We 352 [M+H] . 

20 
Example 22 
1.14.(G.Cyclohexyl-5,6,7,8-tatrahydropyrazolo[3,4-djazopin-2(4M-yl)phenyg-2-

pyffolidinone (E22) 
0 

25 

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyl]-2-

pyrrolidinone (may be prepared as described In Description 22) (45mg, 0.15mmol) In 

dichloromethane (3ml) was added cyclohexanone (29mg, 0.30mmol) and acetic acid (2 

drops). The resulting mixture was stirred at room temperature, under argon, for 20 

30 minutes. Sodium triacetoxyborohyddde (64mg, 0.30mmol) was added and stirring 

continued for 22 hours. A further 2eq. of cyclohexanone (29mg, 0.30mmol) was added, 

and after a further 20 minutes a further 2eq. of sodium tdacetoxyborohydride (64mg, 

0.30mmol) was added and stirring continued for 3 hours. The resulting crude mixture 

was diluted with methanol and then purified by SCX, eluting with methanol and then with 
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2M ammonia/ methanol. The basic fractions were combined and solvent evaporated in 

vacuo to afford the title compound (E22). MS (ES+) mte 379 [M+H]+. 

Example 23 
5 4.(6-Cyclopentyl-5,6,7,8-tetrohydropyrazolo[3,4-cQazepin-2(4M-yl)benzamide (E23) 

0 IN 

: Cl 

H2N 

To a solution of 4-(6,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)benzamide (may be 

prepared as described in Description 37) (31mg, 0.12mmol) in dichloromethane (3ml) 

10 was added cyclopentanone (20mg, 0.24mmol) and acetic acid (2 drops). The resulting 

mixture was stirred at room temperature, under argon, for 20 minutes. Sodium 

0 
triacetoxyborohyd(ide (51 mg, 0.24mmol) was added and stirring continued for 2 hours. 

A further 6eq. of cyclopentanone was added and stirring continued over the weekend. 

Methanol was added and the crude mixture was purified by SCX, eluting with methanol 

15 and then with 2M ammonia/ methanol. The basic fractions were combined and solvent 

evaporated in vacuo, to afford the title compound (E23). MS (ES+) We 325 [M+H]+. 

Example 24 
1-14-(6-Cyclopentyl-5,6,7,8-tetrahydropyrazolo[3,4-cQazopin-2(4M-yl)phanyQ-2-

20 pyrrolidinone (E24) 
0 

’? 0� - :C. �0 

To a solution of 1-[4-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4H)-yl)phenyq-2-

10 pyrrolldinone (may be prepared as described In Description 22) (45mg, 0.15mmol) in 

25 dichloromethane (3ml) was added cyclopentanone (26 mg, 0.30mmol) and acetic acid (2 

drops). The resulting mixture was stirred at room temperature, under argon, for 20 

minutes. Sodium triacetoxyborohyddde (64mg, 0.30mmol) was added and stirring 

continued for 1.5 hours. The resulting crude mixture was diluted with methanol and then 

purified by SCX. eluting with methanol and then with 2M ammonia/ methanol. The basic 

.30 fractions were combined and solvent evaporated in vacuo. Crude product was triturated 

with ether to afford the title compound (E24). MS (ES+) mle 365 jM+H] . 

Example 25 
6-Cyclobutyl-2.[4-(3-mothyl-1,2,4-oxadiazol-5-yl)phonyl]-2,4,5,6,7,8-

35 hexahydropyrazolo[3,4-Mazepine (E25) 
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N :CDN 

,,?:ON> 

To a solution of 2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phonyl]-2,4,5,6,7,8-

hexahydropyrazolo[3,4-d]azepine (prepared as described in Description 35) (31 mg, 

5 0.10mmol) in dichloromethane (4ml) was added cyclobutanone (30mg, 0.42mmol) and 

acetic acid (3 drops). The resulting mixture was stirred at room temperature, under 

argon, for 20 minutes., Sodium triacetoxyborohydride (89mg, 0.42mmol) was added and 

stirring continued overnight. The resulting crude mixture was diluted with methanol and 

then purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The 

10 basic fractions were combined and solvent evaporated in vacuo to afford the title 

compound (E25). MS (ES+) We 350 [M+H]*. 

Example 26 
446-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-djazopin-2(4M-yl)benzamide 

15 (E26) 

0 
N N 
:C1 H2N 

To a solution -of 4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4H)-yl)benzamide (may be 

prepared as described in Description 37) (31mg, 0.12mmol) In dichloromethane (3ml) 

20 was added cyclobutanone (1 7mg, 0.24mmol) and acetic acid (2 drops). The resulting 

mixture was stirred at room temperature, under argon, for 20 minutes. Sodium 

triacetoxyborohydride (51 mg, 0.24mmol) was added and stirring continued for 2 hours. 

Methanol was added and the crude mixture was purified by SCX, eluting with methanol 

and then with 2M ammonia/ methanol. The basic fractions were combined and solvent 

25 evaporated in vacuo to afford the title compound (E26). MS (ES+) We 311 [M+H]+. 

Example 27 

6-Cyclopentyl-2-14-(3-mothyl-1 2,4-oxadiazol-5-yl)phenylj-2,4,5,6,7,8-

hexahydropyrazoIo[3,4AazepIne (E27) 

N-’-O 

30 

"L ?/ 

To a solution of 2-[4-(3-methyl-1,2,4-oxadiazol-5-yl)phenyl]-2,4,5,6,7,8-

hexahydropyrazolo[3,4-d]azepine (may be prepared as described in Description 35) 

(31 mg, 0. 1 Ommol) in dichloromethane (4ml) was added cyclopentanone (35mg, 
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0.42mmol) and acetic acid (3 drops). The resulting mixture was stirred at room 
temperature, under argon, for 20 minutes. Sodium tdaestoxyborohydride (89mg, 
0.42mmol) was added and stirring continued overnight. The resulting crude mixture was 
diluted with methanol and then purified by SCX. eluting with methanol and then with 2M 

5 ammonia/ methanol. The basic fractions were combined and solvent evaporated in 
vacuo to afford the title compound (1527). MS (ES+) We 364 [M+H]". 

Example 28 
6-Cyclobutyl-2-[4-(methylsulfonyl)phenyl]-2,4,5,6,7,8-hexahydropyrazolo[3,4-

10 djazopine (E28) 

N 0 N :CI 
10 To a solution of 2-[4-(methylsulfonyl)phenyll-2,4,5,6,7,8-hexahydropyrazolo[3,4-

d]azepine (may be prepared as described in Description 38) (4mg, 0.01.4mmol) in 
15 dichloromethane (2ml) was added cyclobutanone (7mg, 0.096mmol) and acetic acid (I 

drop). The resulting mixture was stirred at room temperature, under argon, for 20 
minutes. Sodium triacetoxyborohyddde (20mg, 0.096mmol) was added and stirring 
continued overnight. The resulting reaction mixture was diluted with methanol and 
purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The basic 

20 fractions were combined and solvent evaporated In vacuo to afford the title compound 
(E28). MS (ES+) We 346 [M+H] . 

Example 29 
N-14-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-djazopin-2(4tQ-

25 yQphenyUmethanesulfonamide (E29) 

/ 0 1 S N 0 N N N--O H-0- :C1 
To a solution of *[4-(5,6,7,8-tetrahydropyrazolo[3,4-a]azopin-2(4h)-
yl)phenyl]methanesulfonamide (may be prepared as described In Description 40) (12mg, 

30 0.04mmol) in dichloromethane (2ml) was added cyclobutanone (14mg, 0.20mmol) and 
acetic acid (1 drop). The resulting mixture was stirred at room temperature, under 
argon, for 30minutes. Sodium triacetoxyborohydride (42mg, 0.20mmol) was added and 
stirring continued for 1 hour. The resulting reaction mixture was diluted with methanol 
and purified by SCX, eluting with methanol and then with 2M ammonia/ methanol. The 
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basic fractions were combined and solvent evaporated in vacuo to afford the title 

compound (E29). IVIS (ES+) m/e 361 [M+H]". 

Example 30 

5 3-1446-Cyclopentyl-5,6,7,84etrahydropyrazolo[3,4-djazopin-2(4m-yl)phenyll.1,3-

oxazoildin-2-one (E30) 
0 

0�? 
N�C N :CN 

To a solution of 3-[4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4m-yl)phenyl]-1,3-

10 oxazolidin-2-one (may be prepared as described In Description 27) (35mg, 0.12mmol) in 

dichloromethane (4ml) was added cyclopentanone (40mg, 0.47mmol) and acetic acid (3 

drops). The resulting mixture was stirred at room temperature, under argon, for 20 

minutes. Sodium tdacetoxyborohydride (42mg, 0.20mmol) was added and stirring 

continued overnight. The reaction was diluted with methanol and then purified by SCX, 

15 eluting ’With methanol and then with 2M ammonia/ methanol. The basic fractions were 

combined and solvent evaporated in vacuo to afford the title compound (00). MS (ES+) 

We 367 [M+H]*. 

Example 31 

20 1-1446-Cyclopentyl-5,6,7,8-tetrahydropyrazolo[3,4-Mazepin.2(410-yl)pheny11-3-

methyl-2-ImIdazolldinone (E31) 
0 

N�? 
N N 

19 
L--,? �0�

To a solution of 1-methyl-3-[4-(5,6,7,8-tetrahydropyrazolo[3,4-djazepin-2(4/q)-yl)phenyl]-

25 2-imidazolidinone (may be prepared as described In Description 29) (21 mg, 0.07mmol) 

In dichloromethane (3ml) was added cyclopentanone (23mg, 0.27mmol) and acetic acid 

(2 drops). The resulting mixture was stirred at room temperature, under argon, for 40 

minutes. Sodium triacetoxyborohydride (42mg, 0.20mmol) was added and stirring 

continued for 4 hours. A further 4eq. of cyclopentanone was added, and after a further 

30 20 m inutes a further 4eq. of sodium triacetoxyborohydride was added and stirring 

continued overnight. The reaction was diluted with methanol and then purified by SCX, 

eluting with methanol and then with 2M ammonia/ methanol. The basic fractions were 

combined and solvent evaporated in vacuo. The resulting crude product was purified 

further by column chromatography on silica gel, eluting with a mixture of 2M ammonia in 

I 
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methanol/ dichloromethane (0-4%) to afford the title compound (E31). MS (ES+) mle 

380 [M+H]+. 

Example 32 

5 4.(S.Cyclobutyl-5,6,7,8-tot-rahydropyrazolo[3,4-Mazopin-2(4hl-yl)bonzonitrile (E32) 

ISIC N 

N 

4 -(6,6,7,8-Tetr6hydropyrazdlo[3,4-djazepin-2(4h)-yl)benzonitrile (may be prepared as 

described In Description 11) (assumed 0.148mmol) was dissolved In dichloromethene 

10 (2ml) and jacetic acid (2 drops). Cyclobut.anone (170, 0.22mmol) and sodium 
triacetoxyborohydride (47mg, 0.22mmol) were added and the mixture stirred at. room 

temperature for 1 hour.. Methanol was added and the solution poured onto a 2g SCX 
J column which was eluted with methanol then 2M ammonia in methanol. The ba ic s 
fractions were evaporated and the residue purified by flash chromatography eluting with 

15 0 - 5% 2M ammonia In methanoUdichloromethane to give the title compound (E32). 

Example 33 
4-1642-Methylpropyl)-5,8,7,8-totmhydropyrazolo[3,4-Mazopin-2(4m-yllbenzonitrile 
(E33). 

20 

N 
I /?C 

NC N 
N 

The title compound was prepared. using an analogous process to that described In 
Example 32. MS (ES+) We 295 [M+HJ+ 

25 
Example 34 
4-(6-(I-Mothylethyl)-5,6,7,8-tetrehydropyrazolol3,4.dlazepin.2(4fo-yi1benzonitrile 
(E34) 

N�
N 

-Tetrahydropyrazolo[3,4-d]azepin-2(4M-yl)benzonitrile (may be prepared as 4.,(5,6,7.8 
described In Description 11) (assumed 0.148mmol) was dissolved in dichloromethane 
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(2ml) and acetic acid (2 drops). Acetone (16gl, 0.22mmol) and sodium 

tdacetoxyborohydride (47mg, 0.22mmol) were added and the mixture stirred at room 

temperature for 2 hours. Further aliquots, of acetone (32gl, 0.44mmol) and sodium 

triseetoxyborohydride (47mg, 0.22mmol) were added and stirring continued for a further 

5 70 hours. Methanol was added and the solution poured onto a 2g SCX column which 

was eluted with methanol then 2M ammonia in methanol. The basic fractions were 

evaporated and the residue purified by flash chromatography eluting With 0 - 5% 2M 

ammonia in methanol/dIchloromethane to afford the title compound (E34). 

10 Example 35 
2-(4-Bromophenyl)-6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-djazopine (E35) 

15 Method A 
A mixture of 6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-olazopine (may be prepared 

as described in Description 31) (11 Omg, 0.58mmol), 4-bromophanylboronic acid (233mg, 

1. 16mmol; commercially available from e.g. Aldrich), copper acetate (315mg, 1.74mmol), 
pyridine (94gl, 1. 1 6mmol) and molecular sieves (4, 400mg) in dichloromethane (5ml) 

20 was stirred open to the atmosphere for 60 hours. Crude mixture was then filtered 
through a pad of celite and washed with methanol. After evaporation in vacuo the 
residue was purified by SCX cartridge followed by column chromatography on silica gel 

eluting with a mixture of 2M ammonia In methanol / dichloromethane (0-5%) to afford the 

title compound (E35). MS (ES+) We 346 and 348 [M+H]+. The column also afforded a 

25 mixture of the title compound and Its reglolsomer 1-(4-bromophenyl)-6-cyclobutyl-
1,4,5,6,7,8-hexahydropyrazolo[3,4-cQazepine in a 3:1 mixture. 
Method B 
A mixture of 6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (may be prepared 
as described in Description 31) (640mg, 3.35mmol), 4-bromophenylboronic acid (1.35g, 

30 6.7mmol), copper acetate (1.82g, 10mmol), pyridine (540gi, 6.7mmol) and molecular 
sieves (4A, 2.4g) in dichloromethane (30ml) was stirred open to the atmosphere for 60 

hours. Crude mixture was then filtered through a pad of celite and washed with 
methanol. After evaporation in vacuo, the residue was purified by SCX cartridge followed 
by column chromatography on silica gel eluting with a mixture of 2M ammonia in 

35 methanol / dichloromethane (0-5%). Product was further purified by chromatography on 
reverse phase silica gel eluting with a mixture of acetonitrile in water (5-100%). MS 
(ES+) We 346 and 348 [M+H]+. 

Example 36 
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1-[446-Cyclobutyl-5,6,7,8.tetrahydropyrazolo[3,4-djazopin-2(4M-yl)phenyll-3-

methyl-2-imidazolidinons (E36) 

0 

NA 
L"?N�O�N?,CN--O  

5 

A 3:1 mixture of 2-(4-bromophonyl)-6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-

d]azepine and 1-(4-bromophenyl)-6-cyclobutyl-1,4,5,6,7,8-hexahydropyrazolo[3,4-

d]azepine (may be prepared as described in Example 35, method A) (53mg, 0. 1 5mmol) 

In dioxane (5ml) was treated with i -methyl-2-imldazoildinone (30mg, 0.30mmol), 

10 potassium carbonate (62mg, 0.45mmol), copper (1) Iodide (9.5mg, 0.05mmol) and NIV-

dimethyl-1,2-ethanediamine (60, 0.05mmol). The mixture was heated to reflux for 15 

hours. The same amounts again of 1-methyl-2-imidazolidinone, potassium carbonate, 

copper (1) iodide and NAF-dimethyl-1,2-ethanediamine were added and the mixture 

heated to reflux for 20 hours. The some amounts again of 1-methyl-2-imidazolidinone, 

15 potassium carbonate, copper (1) iodide and NAF-dimethyl-1,2-ethanediamine were 

added and the mixture heated to reflux for 60 hours. The crude mixture was then 

transferred to a microwave vial, the same amounts of 1-methyl-2-imidazolidinone, 

potassium carbonate, copper (1) Iodide and NM-dimethyl-1,2-ethanediamine were 

added and the mixture heated in the microwave at 150 0 C for 4 hours. Mixture was 

20 purified by SCX cartridge, followed by Mass Directed Autopreparation and 

chromatography on silica gel, eluting With a mixture of 2M ammonia in methanol 

dichloromethane (0-5%) to afford the title compound (E36). MS (ES+) mle 366 [M+H]+. 

Example 37 
25 3-[4-(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-oazopin-2(4h)-yl)phony11-1,3-

0 
oxazolidin-2-one (E37) 

0 

0-? 
N�O�N?,CN--O  

30 A mixture of 2-(4-bromophenyl)-6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-

djazepine (may be prepared as described in Example 35) (42mg, 0.12mmol), 2-

oxazolidinone (21mg, 0.24mmol), potassium carbonate (50mg, 0.36mmol), copper (1) 

Iodide (8.Omg, 0.04mmol) and N,/V-dimethyl-1,2-ethanediamine (5AI, 0.04mmol) In 

dioxane (1.5ml) was heated in the microwave (high absorption) at 100 0 C for 30 minutes. 

35 The same amounts again of 2-oxazolidinone, potassium carbonate, copper (1) Iodide and 
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N,Af-dimethyl-1,2-ethanediamine were added and the mixture heated in the microwave 

at 150 ’C for 4 hours, The reaction mixture was evaporated in vacuo, then purified by 

SCX cartridge, followed by Mass Directed Autopreparation to afford the title compound 

(E37). MS (ES+) We 353 [M+H]+. 

Example 38 
3-1446-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-Mazopin-2(,4m-yl)phenyl]-1 - 

methyl-2,44midazolidinedione (E38) 

0 

N.4 

L N-0�  
N? CN 

A mixture of 2-(4-bromophenyl)-6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-

djazepine (may be prepared as described in Example 35) (80mg, 0.23mmol), 1-

methylhydantoin (52mg, 0.46mmol), potassium carbonate (95mg, 0.7mmol), copper (1) 

Iodide (13mg, 0.07mmol) and N,Af-dimethyl-1,2-ethanediamine (8jd, 0.07mmol) in 
dioxane (2mi) was heated in the microwave (normal absorption) at 150 OC for 2 hours. 

The reaction mixture was purified by SCX cartridge, followed by Mass Directed 

Autopreparation and column chromatography on silica gel, eluting with a mixture of 2M 

ammonia in methanol / dichloromethane (0-5%) to afford the title compound (E38). MS 

20 (ES+) We 380 [M+H]"*. 

Example 39 

6-Cyclobutyl-2-14-(4-morpholinyl)phanyll-2,4,5,6,7,8-hexahydropyrazolo[3,4-

d]azepIne (E39) 

is 
25 

0 N�O�N  ]ON 

A mixture of 2-(4-bromophenyl)-6-cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-
d]azepine (maybe prepared as described in Example 35) (80mg, 0.23mmol), morpholine 

30. (40gl, 0.46mmol), cesium carbonate (11 15mg, 0.35mmol), 

tds(dibenzylldeneacetone)dlpalladium(0) (1 Omg, 0.01 mmol) and (9,9-dimethyl-9H-

xanthene-4,5-diyl)bis(diphenylphosphane) (20mg, 0.035mmol) In dioxane (2ml) was 
heated In the microwave (normal absorption) at 100 0 C for 2 hours. The same amounts 

again of morpholine, cesium carbonate, tris(dibenzylideneacetone)dipalladium(0) and 
35 (9,9-dimethyl-9H-xanthene-4,5-diyl)bis(diphenylphosphane) were added and the mixture 
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heated In the microwave at 150 ’C for 2 hours. The reaction mixture was purified by 

SCX cartridge, followed by Mass Directed Autopreparation and column chr ornatography 

on silica gel, eluting with a mixture of 2M ammonia in methanol I dichloromethane (0-5%) 

to afford the title compound (09). MS (ES+) We 353 [M+H]+. 

Example 40 

6-Cyclobutyl-2-1441 -piperldinyl)phanyll-2,4,5,6,7,8.hexahydropyrazolo[3,4-

alazopine (E40) 

CN�O�N?_?,CN�O  

10 

To a solution of 2-[4-(l-pipeddinyl)phenyll-2,4,5,6,7,8-hexahydropyrazolo[3,4-olazepine 

(may be prepared as described in Description 43) (42mg, 0.14mmol) in dichloromethane 

(4ml) was added cyclobutanone (30gl, 0.42mmol) followed by acetic acid (3 drops). The 

mixture was stirred at room temperature for 50min, then treated with sodium 

15 tdacetoxyborohydride (89mg, 0.42mmol). The mixture was stirred at room temperature 

for 2.5 hours, then it was diluted with methanol and purified by SCX cartridge to afford 

the title compound (E40). MS (ES+) m/e 351 [M+H]+. 

Example 41 

20 6-Cyclobutyl-2-[4-(I.pyrroildinyl)phonyl]-2,4,5,6,7,8.hexahydropyrazoloi304-

d]azopine (E41) 

CN�Q�N?  ---CN-0 

025 To a solution of 2-[4-(l-pyrrolidinyl)phenyll-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine 

(may be prepared as described in Description 45) (25mg, 0.09mmol) In dichloromethane 

(4ml) was added cyclobutanone (300, 0.45mmol) followed by acefic acid (3 drops). The 

mixture was stirred at room temperature for 30min, then treated with sodium 

tdacetoxyborohyddde (95mg, 0.45mmol). The mixture was stirred at room temperature 

30 for 4 hours, then it was diluted with methanol and purified by SCX cartridge to afford the 

title compound (E41). MS (ES+) We 337 [M+H]+. 

Example 42 
3-(4-[6-(2-Mothylpropyl)-5,6,7,8-tetrahydropyrazolo[3,4.alazepin-2(4h)-yljphenyl)-

35 1,3-oxazolidin-2-one (E42) 

SON 
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N--O�N  
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To a solution of 3-[4-(5,6,7,84etrahydropyrazolo[3,4-olazepin-2(4m-yl)phenyl]-i.3-

oxazolidin-2-one (may be prepared as described in Description 27) (35mg, 0.12mmol) in 

5 dichloromethane (4ml) was added 2-methylpropanal (35mg, 0.48mmol) followed by 

acetic acid (3 drops). The mixture was stirred at room temperature for 20min, then 

treated with sodium triacetoxyborohydride (102mg, 0.48mmol). The mixture was stirred 

at room temperature for 20 hours, then it was diluted with methanol and purified by SCX 

cartridge to afford the title compound (1242). MS (ES+) We 355 [M+H]+. 

10 
Example 43 
1-(5-[6-(l -Methylethyl)-5,6,7,8-tetrahydropyrazolo[3,4-cQazepin-2(4M-yll.2-
pyridinyl)-2-pyrrolidinone (E43) 

15 A solution of 1-[5-(5,6,7,8-tetrahydropyrazolo[3,4-oazopin-2(4m-yl)-2-pyddinyl]-2-
pyrrolidinone (may be prepared as described in Description 19) (37 mg, 0. 12 mmol) in 

dichloromethane (2.5 ml) was treated with acetone (0.018 ml, 0.25 mmol) and then 

stirred under Argon for 20 min and then treated with sodium triacetoxyborohydride (53 

mg, 0.25 mmol) and the resulting mixture stirred under Argon at room temperature for 

20 16.5 hours. 2 hours later, more acetone (2 eq) was then added, followed 5 min later by 

more sodium triacetoxyborohydride (2 eq) and the mixture stirred under Argon at room 

temperature for 5 hours. The mixture was then diluted with methanol and then purified by 

SCX eluting with methanol and then 2M ammonia in methanol to give a 73:27 (by LCIVIS 

DAD) 88:12 (by LCMS ELSD) mixture of 1-(5-[6-(I-methylethyl)-5,6,7,8-

25 tetrahydropyrazolo[3,4-olazepin-2(4M-yl]-2-pyddinyl)-2-pyrrolidinone hydrochloride 

(E43) and 1-[5-(5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(414)-yi)-2-pyridinyi1-2-
pyrrolidinone (D1 9) (33 mg). A solution of this mixture in dichlommethane (2.5 ml) was 

treated with acetone (0.018 ml, 0.25 mmol) under Argon and the mixture stirred for 2-3 

min at room temperature. Sodium triacetoxyborohyddde (53 mg, 0.25 mmol) was the.n 

30 added and the mixture stirred under Argon at room temperature for 15.75 hours. After an 

additional I hour, more acetone (5 eq) was added followed 5 min later by more sodium 
triacetoxyborohyddde and the mixture stirred at room temperature under Argon for an 
additional 715 h. The mixture was then diluted with methanol and purified by SCX 
eluting with methan ol then methanoVNH3 (2M). Purified further by SPE (Si) eluting with 

35 dichloromethane: methanol 50:1 --* 25:1 --* 10:1 �, 5:1 �1-2:1. Purified further by Mass 
Directed Autopreparation followed by SCX eluting with methanol then methanol/NH3 
(2M) to afford the title product (1243). 
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Example 44 
6-Cyclobutyl-2-[I-(6-mothyl-3-pyridinyl)-4-piperidinyl]-2,41506,718-
hexahydropyrazolo[3,4-djazepine (E") 

5 
1,1-Dimethylethyl 2-[l-(6-mathyl-3-pyrldinyl)-4-pipeddinyl]-4,5,7,8-
tetrahydropyrazolo[3,4-d]azepine-6(2H)-carboxylate (may be prepared as described in 

Description 50) (27.mg, 0.065 mmol) was stirred In trifluoroacetic acid (0.5 ml) / 

dichloromethane (1 ml) for 2 hours. Mixture was then diluted with methanol and passed 

10 through an SCX cartridge. A mixture -of the product In dichloromethane (1.3 ml) was 

treated with cyclobutanone (0.0 10 ml, 0. 13 mmol) followed by sodium 

triacetoxyborohydride (28 mg, 0. 13 mmol) (about 5 min later). The resulting mixture was 

then stirred under Argon forl 7.25 h. After an additional 1.25 hours, more 

is,dichloromethane (2.5 ml), cyclobutanone (0.030 ml) and then sodium 

5 trlacetoxyborohydride (28 mg) were added and the mixture stirred for an additional 3.75 

hours and then for an additional 2.5 hours. After a further I hour, more cyclobutanone 

(0.030 ml) followed by sodium tdacetoxyborohydride (2 eq) were added and the resulting 

mixture left at room temperature under Ar for 16.75 hours. Then dichloromethane (2 ml) 

was added. Methanol was then added and the mixture purified by SCX eluting with 

20 methanol and then methanol / ammonia (2M). This material was purified by Mass 

Directed Autopreparation to give a product which was purified further by SCX eluting 

with methanol and then methanol / 2M NH3 in methanol to afford the title compound 

(E44). 

25 Example 45 
6-Cyclobutyl-2-phonyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (E45) 

To a suspension of 2-phenyl-2,4,5,6,7,8-hexahydropyrazolo[3,44azepine (may be 

prepared as described in Description 46) (39 mg, 0. 18 mmol) in dichloromethane (4ml) 

30 was added 3 drops of acetic acid, cyclobutanone (28 gi, 0.36mmol) and sodium 
triscetoxyborohyd ride (77mg, 0.36mmol). The resulting mixture was allowed to stir at 

room temperature for 1 hour. The resulting reaction mixture was acidified with 2M 

hydrochloric acid and applied to an pre equilibrated Ion exchange cartridge (SCX), 

washed with methanol and then a 2M ammonia in methanol solution. The basic fractions 

35 - were then evaporated In vacuo to afford the title product (E45); MS (ES+) We 268 

[M+H]+as a 95:5 mixture of the title compound and 7-cyclobutyl-2-phonyl-2,4,5,6,7,8-
hexahydropyrazolo[3,4-c]azepine. 

Example 46 

SEM 
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4-1(6-Cyclobutyl-5,6,7,8-tetrahydropyrazolo[3,4-d]azepin-2(4m-

yl)methyl]benzonitrile (E46) 

N 

?Z /’-? 
M, 
NA,?-O 

6-Cyclobutyl-2,4,5,6,7,8-hexahydropyrazolo[3,4-d]azepine (may be prepared as 

described In Description 31) (0.03, 0.16 mmol) In dimethylformamide (2ml) was treated 

with sodium hydride (60% dispersion in oil) (0.007g, 0.172mmol). After 20 minutes 4-

(bromomethyl)banzonit(ile (0.037g, 0.172mmol) was added and the mixture was then 

10 heated at 700C for 18 hours. The reaction was then cooled to room temperature, diluted 

with methanol and applied to a SCX !on exchange cartridge and washed with methanol 

and then 2M solution of ammonia In methanol. The ammonia containing fractions were 

then combined and reduced and the resulting crude residue was chromatographed on 

silica gel eluting with a 2:98 mixture of 2M ammonia In methanol and dichloromethane to 

15 furnish the title compound (E46); (MS (ES+): [M+H]+ at m1z 307.1 

All publications, including but not limited to patents and patent applications, cited in this 

specification are herein incorporated by reference as if each individual publication were 

specifically and individually Indicated to be Incorporated by reference herein as though fully 

20 set forth. 

Abbreviations 

SCX strong cation exchange 

25 

Biological Data 

A membrane preparation containing histamine H3 receptors may be prepared in 

01 accordance with the following procedures: 

30 (1) Generation of histamine H3 cell line 

DNA encoding the human histamine H3 gene (Huvar, A. et al. (1999) Mol. Pharmacol. 

55(6),1101-1107) was cloned into a holding vector, pCDNA3.1 TOPO (InVitrogen) and 

its cDNA was isolated from this vector by restriction digestion of plasmid DNA with the 

enzymes BamH1 and Not-1 and ligated into the inducible expression vector pGene 

35 (InVitrogen) digested with the same enzymes. The GeneSwItchTM System (a System 

where in transgene expression is switched off In the absence of an inducer and switched 

on in the presence of an inducer) was performed as described in US Patent nos: 

5,?64,791; 5,874,534; and 5,935,934. Ligated DNA was transformed into competent 

DH5a E. coil host bacterial cells and plated onto Luria Broth (LB) agar containing 
40 ZeocInTm (an antibiotic which allows the selection of cells expressing the sh ble gone 

111dor 
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which is present on pGene and pSwitch) at 50gg ml-’. Colonies containing the re-ligated 

plasmid were identified by restriction analysis. DNA for transfection into mammalian 

cells was prepared from 250ml cultures of the host bacterium containing the pGeneH3 

plasmid and isolated using a DNA preparation kit (01agen Midi-Prep) as per 

5 manufacturers guidelines (Qlagen). 
CHO KI cells previously transfected with the pSwItch regulatory plasmid (InVitrogen) 

were seeded at 2xl Oe6 cells per T75 flask In Complete Medium, containing Hams F1 2 

(GIBCOBRL, Life Technologies) medium supplemented with 10% v/v dialysed foetal 

bovine serum, L-glutamine, and hygromycin (1 oogg mr’), 24 hours prior to use. Plasmid 

10 DNA was transfected into the cells using Lipofectamine plus according to the 

manufacturers guidelines (InVitrogen). 48 hours post transfection cells were placed into 

complete medium supplemented with 500ptg ml" ZeocInTm. 

10-14 days post selection I OnM Mifepristone (InVitrogen), was added to the culture 

medium to induce the expression of the receptor. 18 hours post induction cells were 

*15 detached from the flask using ethylenedlemine tetra-ace tic acid (EDTA; 1:5000; 

InVitrogen), following several washes with phosphate buffered saline pH 7.4 and 

resuspended In Sorting Medium containing Minimum Essential Medium (MEM), without 
I 

phenol red, and supplemented with Earles salts and 3% Foetal Clone 11 (Hyclone). 

Ap proximately 1 x 1 Oe7 cells were examined for receptor expression by staining with a 

20 rabbit polyclonal antibody, 4a, raised against the N-terminal domain of the histamine H3 

receptor, Incubated on Ice for 60 minutes, followed by two washes in sorting medium. 

Receptor bound antibody was detected by incubation of the cells for 60 minutes on Ice 

with a goat anti rabbit antibody, conjugated with Alexa 488 fluorescence marker 

(Molecular Probes). Following.two further washes with Sorting Medium, cells were 

25 filtered through a 50)im FllconTIA (1313 Blosciences) and then analysed on a FACS 

Vantage SE Flow Cytometer fitted with an Automatic Cell Deposition Unit. Control cells 

were non-induced cells treated In a similar manner. Positively stained cells were sorted 

as single calls into 96-well plates, containing Complete Medium containing 500gg ml"’ 

Zeoc!nTm and allowed to expand before reanalysis for receptor expression via antibody 

030 and ligand binding studies. One clone, 3H3, was selected for membrane preparation. 

(11) Membrane preparation from cultured cells 

All steps of the protocol are carried out at 410C and with pre-cooled reagents. The cell 

pellet is resuspended in 10 volumes of homogenisabon buffer (5OmM N-2-

35 hydroxyethylpiperazine-N’-2-ethanesulfonic acid (HEPES), 1mM ethylenedlamine tetra-

acetic acid (EDTA), pH 7.4 with KOH), supplemented with 10e-4M leupeptin (acetyl-

leucyl-leucyl-arginal; Sigma L2884), 25gg/mi bacitracin (Sigma B0125) 1mM 
phenylmethylsulfonyl fluoride (PMSF) and 2xl0e-6M pepstatin A (Sigma). The cells are 

then homogenised by 2 x 15 second bursts In a 1 litre glass Waring blender, followed by 

40 centrifugation at 500g for 20 minutes. The supernatant Is then spun at 48,000g for 30 
minutes. The pellet is resuspended In homogenisation buffer (4X the volume of the 
original cell pellet), supplemented with 10e-4M leupeptin (acetyl-teucyl-leucyl-arginal; 
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Sigma L2884) and 25?tg/ml bacitracin (Sigma B0125), either by vortexing for 5 seconds, 

followed by homogenisation In a Dounce homogeniser (10-15 strokes) or by forcing it 

through a 10 or 20 ml syringe with no needle against the tube bottom, then through a 

0.6mm needle using a 20 or 50 ml syringe. At this point the preparation Is aliquoted Into 

5 polypropylene tubes and stored at -800C. 

(111) Generation of histamine H1 cell line 

The human H1 receptor was cloned using known procedures described in the literature 

[Blochem, Blo phys. Res. Commun. 1994, 201(2), 894]. Chinese hamster ovary cells 

10 stably expressing the human H1 receptor were generated according to known 

procedures described in the literature [Sr. J. Pharmacol. 1996, 117(6), 1071). 

Compounds of the invention may be tested for in vitro biological activity in accordance 

with the following assays: 

*15 (1) Histamine H3 functional antagonist assay 

For each compound being assayed, in a solid white 384 well plate, is added:-

(a) 0.50 of test compound diluted to the required concentration in DIVISO (or 0.50 

OMSO as a control); 

(b) 30gl bead/membrane/GDP mix prepared by mixing Wheat Germ Agglutinin 

20 Polystyrene LeadSeeker@ (WGA PS LS) scintillation proximity assay (SPA) beads with 

membrane (prepared in accordance with the methodology described above) and 

guanosine Vdiphosphate (GDP) (Sigma) in assay buffer (20mM N-2-

Hydroxyethylpiperazine-N’-2-ethanesulfonic acid (HEPES) + 1 OOmM NaCI + I OmM 

MgC12, pH7.4 NaOH) to give a final volume of 30gi which contains 5gg protein and 

25 0.25mg bead per well and a 1 OgM final concentration of GDP, and incubating at room 

temperature for 60 minutes on a roller, 

(c) 15gi 0.38nM rSI-GTPyS (Amersham; Radioactivity concentration=37MBq/mi; 

Specific activity--I 16OCi/mmol), histamine (at a concentration that results in the final 

assay concentration of histamine being ECOO). 

30 After 2-6 hours, the plate is counted on a Viewlux counter using a 613/55 filter for 5 

min/plate. Prior to reading the plate, this is centrifuged for 5 min at 1500 rpm. Data is 

analysed using a 4-parameter logistical equation. Basal activity used as minimum i.e. 

histamine not added to well. 

35 (11) Histamine H1 functional antagonist assay 

The histamine H1 cell line was seeded into non-coated black-walled clear bottom 384-

well tissue culture plates in alpha minimum essential medium (GIbco finvitrogen, cat no. 

22561-021), supplemented with 10% dialysed foetal calf serum (Gibco/Invitrogen cat no. 

40 12480-021) and 2 mM L-glutamine (Gibco/Invitrogen cat no 25030-024) and maintained 

overnight at 5% CO2, 370C. 
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Excess medium was removed from each well to leave 10pl. 30ld loading dye (250AM 

Brilliant Black, 2pM Fluo-4 diluted in Tyrodes buffer + probenecid (145 mM NaCl, 2.5 

mM KCI, 1 OmM HEPES, 1 OmM D-glucose, 1.2 MM MgC12A5 MM CaC12, 2.5 mM 

probenecid, pH adjusted to 7.40 with NaOH 1.0 M)) was added to each well and the 

plates were incubated for 60 minutes at 5% CO2,370C. 

10gi of test compound, diluted to the required concentration In Tyrodes buffer + 

probenecid (or 1 OgI Tyrodes, buffer + probenecid as a control) was added to each well 

and the plate incubated for 30 min at.370C, 5% CO2. The plates were then placed Into a 

10 FLIPRI*m (Molecular Devices, UK) to monitor cell fluorescence (,\OX= 488 nm, AEM= 540 

nm) in the man ner described in Sullivan at aL (In: Lambert DG (ad.), Calcium Signaling 

Protocols, New Jersey: Humana Press, 1999, 125-136) before and after the addition of 

10gi histamine at a concentration that results in the final assay concentration of 
histamine being EC8(). 

Functional antagonism is Indicated by a suppression of histamine induced Increase In 
fluorescence, as measured by the FLIPRTm system (Molecular Devices). By means of 
concentration effect curves, functional affinities are determined using standard 
pharmacological mathematical analysis. 

20 

Results 

The hydrochloride salts of the compounds of Examples E1 -E34 and E336-E46 were 
25 tested in the histamine H3 functional antagonism assay. The results are expressed as 

functional pK1 (fpK,) values. A functional pKi is the negative logarithm of the antagonist 
equilibrium dissociation constant as determined in the H3 functional antagonist assay 
using membrane prepared from cultured H3 cells. The results given are averages of a 

isnumber of experiments. All of the hydrochloride salts tested exhibited antagonism > 6.5 
30 fpK4, more particularly the hydrochloride salts of Examples Eg-E10, E12-E15, E18, E20, 

E24-E25, E27, E30-E31, E36-E37, E39, E42 and E44 exhib Ited antagonism > 9.0 fpK. 
Most particularly, the hydrochloride salts of Examples E13, EIS and E36-E37 exhibited 
antagonism > 9.5 fpK. 

35 The hydrochloride salts of the compounds of Examples EI-E34 and E336-E46 were 
tested In the histamine H1 functional antagonist assay. Again, the results are expressed 
as functional pKi (fpK,) values and are averages of a number of experiments. All 
compounds tested exhibited antagonism < 6.0 fpK. 
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1. A compound of formula (1) or a pharmaceutically acceptable salt thereof 

X�N N�R 

1 
2 
/ 

5 
R :C 

wherein: 
R1 represents �C1.6 alkyl, -C3.7 cycloa lkyl or �CHrC3.7  cycloalkyl, wherein said cycloalkyl 

groups may be optionally substituted by C1.3 alkyl; 

10 X represents bond or -CH2-, 
R2 represents -aryl, -aryl-aryl, -aryl-heteroaryl, -aryl-heterocyclyl, -heteroaryl, -heteroaryl-

aryl, -heteroaryl-heteroaryl, -heteroaryl-heterocyclyl, -heterocyclyl, -heterocyclyl-aryl, - 

heterocyclyl-heteroaryl or -heterocyclyl-heterocyclyl; 
wherein said aryl, heteroaryl and heterocyclyl groups of R2 may be optionally substituted 

15 by one or more substituents which may be the same or different, and which are selected 

from the group consisting of halogen, hydroxy, cyano, nitro, =0, CJ-6 alkyl, haloCj.6 alkyl, 

-0-haloCi.6 alkyl, -0-Cle alkyl, -Cle alkyl-O-Cia alkyl, -0O2W, -COR4,�Cla alkyl-COR4, - 

SW, -S02R4, -SOR4, -OS02R4, - C1.6 alkyl-SOO, -C1.6 alkyl-NWS02R,5, -Cle alkyl-

S02NR4R5, �NR4Rr,  �Cle alkyl-NR4R5, �C34 cycloalkyl-NWRr, -CONR4R5, -NR 4COR5, 

20 C1.6 alkyl-NR4COW, �Cl-6 alkyl-CONR4R5, -NR 4 
S02115, -OCONR4R5, -NWCO2Rr, - 

NWCONR4R" or -S02NR4R’ (wherein W, R5 and Re independently represent hydrogen, 

C1.6 alkyl, or wherein �NWRe may represent a nitrogen containing heterocyclyl group); 

and 
wherein R 4 , R5 and Re may be optionally substituted by one or more substituents which 

25 may be the same or different, and which are selected from the group consisting of 

halogen, hydroxy, cyano, amino, nitro and =0; or solvates thereof. 

2. A compound according to claim 1, wherein X represents a bond. 

30 3. A compound according to claim 1 or claim 2, wherein R2 represents �aryl, -aryl-
heterocyclyl, -aryl-heteroaryl, -hoteroaryl-heterocyclyl and -heterocyclyl-hateroaryl. 

35 

40 

4. A compound according to claim 3, wherein R2 represents -aryl-heterocyclyl or - 
heteroaryl-heterocyclyl. 

5.’ A compound according to any preceding claim, wherein the substituents on the 
aryl, heteroaryl or heterocyclyl groups of R 2 are selected from halogen, hydroxy, cyano, 
nitro, =0, C1.6 alkyl, haloCi.8 alkyl, -0-haloCj.6 alkyl, -0-C1.6 alkYl, -S02R4. -CONWRe, - 

NR 4 
COR6, -NR 4S02R6 or -S02NR4R5. 

0 
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6. A compound according to any preceding claim, wherein R4, Rr’ and F16 are 

independently selected from hydrogen and Cj.3 alkyl. 

7. A compound according to claim 1 which is a compound of formula E1 -E46 or a 

5 pharmaceutically acceptable salt thereof. 

10 

8. A pharmaceutical composition which comprises the compound of 

formula (1) as defined in any one of claims 1 to 7 or a pharmaceutically 

acceptable salt thereof and a pharmaceutically acceptable carder or exciplent. 

9. A compound as defined in any one of claims I to 7 for use in therapy. 

10. A compound as defined in any one of claims I to 7 for use in the 

treatment of neurological diseases. 

*15 
11. Use of a compound as defined in any one of claims 1 to 7 in the 

manufacture of a medicament for the treatment of neurological diseases. 

12. A method of treatment of neurological diseases which comprises administering to 

20 a host in need thereof an effective amount of a compound of formula (1) as defined in 
any one of claims I to 7 or a pharmaceutically acceptable salt thereof. 

13. A pharmaceutical composition for use in. the treatment of neurological 

diseases which comprises the compound of formula (1) as defined in any one of 

25 claims 1 to 7 or a pharmaceutically acceptable salt thereof and a 

pharmaceutically acceptable carTier. 

14. A process for the preparation of the compound of formula (1) as defined in claim 1 

1030 
or a pharmaceutically acceptable salt thereof, which process comprises: 

(a) reacting a compound of formula (11) 

X� N�H 

R 
2/ 

wherein X and R2 are as defined in claim 1, with a compound of formula R"=O, wherein 
35 R" Is C,4 alkyl, C3.7 cycloalkyl or CH-C3.7 cycloalkyl, wherein the cycloalkyl groups may 

be optionally substituted by C1.3 alkyl; or 

(b) reacting a compound of formula (11) 

rA040 
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/ 
N 

X�N N�H  

2 
wherein X and R2 are as defined in claim 1, with a compound of formula R1-L , wherein 

R’ is as defined in claim I and wherein L 2 Is a suitable leaving group such as a halogen; 

5 or 

(c) reacting a compound of formula (VI) 

/ N-<: 
H�N N-R1 

:C1 

(VI) 
10 wherein R1 is as defined in claim 1, with a compound of formula RkX-B(OH)2 wherein R 2 

is aryl, aryl-aryl, aryl-heteroaryl, aryl-het.erocyclyl, heteroaryl, heteroaryl-aryl, heteroaryl-

heteroaryl or heteroaryl-heterocyclyl and X is a bond; or 

(d) reacting a compound of formula (VI) 

/ 
N 

H�N N�R1  

15 
? 31 
NO 

wherein R’ is as defined in claim 1, with a compound of formula R 2 -X-L’ wherein R 2 Is as 

defined In claim 1, wherein X is a bond, and wherein L’ Is a suitable leaving group such 

as a halogen; or 

20 
(e) reacting a compound of formula (VI) 

H�N  :CN�R1  

NO 
wherein R’ Is as defined in claim 1, with a compound of formula RkX-L’ wherein R2 is as 

25 defined in claim 1, wherein X is �CH2-, and wherein Ll Is a suitable leaving group such 

as a halogen; or 

(f) deprotecting a compound of formula (1) which is protected; or 

30 (g) interconversion from one compound of formula (1) to another. 

z 
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DERIVAD!2S DE PIRAZOLO 3.4-DIAZgPINA COMO ANTAGONISTAS E 

HISIAMINA H3 

MEMORIA DE§CRIPTffiA 

La presente invenc!6n se refiere a derivados :do pirazol 

novedosos que tienen actividad farmacol6gica, a procedimientos. para su. 

preparacl6n, a composiciones, quo los contlenen y a su uso en el tratarniento 

de trastornos neurol6g!cos y psiquidtricos. 

El documento. WO ..,2004/05639 (Glaxo Goup Ltd.). describe una 

sede de dedvados do benzazopina y su uso en el tratamlento de trastornos 

neu.rol6glcos. WO 2004/013144 (Pharmacia. Italia S.P.A.) describe una sene 

de biciclo-pirazoles, que so redaman por ser (itiles, en el tratarniento de 

enfermedades enlazadas a proteina cinasas des-reguladas. WO 2004008837 

15 0 (Ishihara Sangyo y VV0200’13608 Kaisha Ltd.) describe derivados de 

benceno reclamados por ser Obles.como.herbicidas. JP2001220390 describe 

dedvados depirazol Otiles como inhibidores del canal de calcio y producc!6n 

de. IL-2. 

El receptor de histamina H3 se expresa predominantemente.en 

??’20 et sistema nervioso central. mamfferd (CNS), con expres!6n minima en los 

telldos periffiricosexcepto en alguno.s nervios, simpAticos (Leurs et al., (I 998)f 

Trends Pharmacol. Sci. 19, 177-183),.Activac!6n de receptores de H3 por 

agonistas selectivos o histamina resulta en la inhlbic!6n de liberaci6n de 
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neurotransmisor de una variedad de diferentes poblaciones de nervio, 

inclUyend,o neuronas histamin6rgicas y colln6rgicas (Schlicker et al., (1994), 

Fundam..Clin. Pharmacol. 8, 128-137). AdemAs, estudios in vitro e in vivo han 

mostrado que los antagonistas de H3 pueden facilitar la liberaci6n, de 

5 neurotransmisor en las Areas del cerebro tales como la corteza cerebral e. 

hipocampo, relevante a cognicift (Onodera et al., (1998), In: The Histamine 

H3 receptor, ed Leurs. and Timmerman, pp 2 55-267, Elsevier Science B. V.). 

AdemAs, un n0mero de reportes en la literatura han demostrado las 

propledades de Incremento cognoscitivo de antagonistas de H3 (por ejemplo, 

10 tioperamida, clobenpropit, ciproxifano y GT-2331) en modelos de roedores 

incluyendo la tarea de elecci6n de cinco puntos, reconoclimiento de objeto, 

laberinto elevado, en cruz, adquisicl6n de tarea nueva y evitaci6n pasiva 

(Giovanni et al., (1999), Behay. Brain Res. 104, 147-155). Estos datos 

sugieren que los antagonistas novedosos de H3 y/o agonistas inversos tales 

15 como la serie actual pueden ser Ofiles para el tratamiento de lesiones 

cognoscitivas en enfermodades neurol6g!cas tales como la enfermedad de 

Alzheimer y trastomos neurodegenerativos relacionados. 

La presents invenc!6n proves, en un primer aspecto, un 

compuesto do f6nnula (1) o una sal farmae6uticamente aceptable del mismo: 

20 

X---N N R7 
2/ 
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on doncle; 

RI representa -alqtfilo de Cja, -cicloalquilo’do C3.1, o cicloalquilo 

do CH2-C,.,7, en donde dichos grupos cicloalquilo pueden estar opcionalmente 

sustftuidos por alquilo de C1.3; 

5 X representa un enlaice o -CH2-, 

R2 representa -arilo, -aril-adlo, -adl-heteroadio, -adi-heterociclilo, 

-hoteroarilo, -heteroadl-aetfo, -heteroadl-heteroarilo, -heteroaril-heterocic.111o, - 

heterociclil-arlio, -hotero6icfil-heteroadlo o heterodiclil-heterociclilo; 

en donde dichos, grupos adlo, heteroarilo y heterociclilo. de 

10 pueden estar opcionalmente sustituidos por uno q mcis sustituyentes .(por 

ejamplo, 1, o 3) que pueden ser los mismos o diferentes, y que se 

selecclonan del grupo.que consta de hal6geno, hidroxi, ciano, nftro, =0, 

-0-haloalquilo de C, -0-olquilo de Cis, - alquilo de Cls, haloalquilo de Cia, -6 

-6- 
4 4, -SO4R 4, alquilo C,4-0-alquilO C14, -0O2R4, -COR4, alquilo C, COR , -SR 

15 OS02114, -alq’uilo C1.6-S02W, -4quilo Ci.6-’NR4SO2R5, alquilo Cla-SO2NR4R5, - 

NR4R5, alquilo Cla-NWR5, -61cloalquilo CWNWWI CONWW, NWCOW, - 

alquilo C .6-NFt4COW, -alquilo Cle-CONWR5, -NWS02Rr, -OCONWR5, 

NR4CO2Rr, -NR6CONR4W o -sO2NWR5 (en donds R4i Rs y R6 representan 

indepenclientemente hidr6geno, alquilo de C,.6, o en donde -NWW puede 

20 representar un grupo heterociclilo que contiene nitr6geno), y 

en doncle R4, Rs y R’B se pueden sustftuir opcionalmente con uno 

o mds sustituyentes (por ejernplo,: 1, 2 o 3) que pueden ser los mismos o 

diferentes, y los.cuales se seleccionan del grupo que consta de hal6geno, 
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hidroxi, ciano, amino, nitro y =0; o sus solvatos. 

En un aspecto, R’ representa cicloalquilode C3.7, en donde el 

grupo cicloalquilo se puede sustituir opcionalmente con alquilo de C1.3. 

ElOrmino ’alquilo de Cxy’. como se usa en la presente como un 

5 grupo o una parte del grupo se. refiere a un grupo h1drocarburo saturado lineal 

o ramificado que contiene de x a y. dtomos de carbono.: Ejemplos de grupos 

alquilo de C14 incluyen metilo, etilo, n-propilo, isopropilo, n-butilo, isobutilo, 

sec-butilo, terc-bublo, n-pentilo, iso.pentilo, neopentilo, a. hexilo y lo similar. 

El t6rmino cicloalquilo de Cx-y’como se usa aqui So refiere a un 

10 anillo h1drocarburo monociclico saturado que contilene de x a y dtomos de 

carbono. Ejemplos de grupos; c1cloalquilo de C incluyen ’clopropilo, .3-7 

ciclobutilo, ciclopentilo, c1clohexilo y ciclohoptilo. 

El t6rmino ’hal6geno’ como se usa en la presente se refiere a un 

Atomo de cloro, bromo o yodo. 

15 El t6rmino ’haloalquilo. de Cx-y’ como se usa en la presente se 

refiere a un grupo alquilo de Cx-y como se define aquI en donde al menos un 

btomo de h1dr6geno se reemplaza con hal6geno. Ejemplos de grupos, 

haloalquilo do C1.6 Incluyen. fluoroetilo, trifluorometilo o trifluoro etilo y 10 

similar. 

20 El t6rmino ’arilo’ como se usa aqui se refere a un anillo de 

hidrocarburo monocIcHco o biciclico de C6-12 en donde al menos un anillo es 

aromAtico. E emplos do dichos grupos incluyen ferillo, naftilo o 

tetrahidronaftenilo y lo similar. En una modalidad, el t6rmino ’arilo’ se refiere a 
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a0v 
un anillo aromAtico monociclico de Cr,12, particularmente fenilo. 

El t6rmino ’heteroarilo’ como se usa en el presente clocumento 

se refiere a un anillo aromitico monociclico de 5-6 miembros o un anillo 

aromAtico de 8-10 miembros fusionado, anillo monociclico o biciclico el cual 

5 contiene 1 a 4 heterodtomos seleccionaclos de oxigeno, nitr6geno y azufre. 

Ejemplos de dichos anillos aromiticos monociclicos incluyen tienilo, furilo, 

furazanilo, pirrolilo, triazolilo, tetrazolilo, imiclazolilo, oxazolilo, tiazolilo, 

oxacliazolilo, isotiazolilo, isoxazolilo, tiadiazolilo, piranilo, pirazolilo, pirimidilo, 

piridazinilo, pirazinilo, piridilo, triazinilo, tetrazinilo y lo similar. Ejemplos de 

10 dichos anillos aromAticos fusionados incluyen quinolinilo, isoquinolinilo, 

quinazolinilo, quinoxalinilo, pteddinilo, cinolinilo, ftalazinilo, naftiridinilo, indolilo, 

isoindolilo, azaindolilo, indolizinilo, indazolilo, purinilo, pirrolopiddinilo, 

furopiddinilo, benzofuranilo, isobenzofuranilo, benzotienilo, benzoimidazolilo, 

benzoxazolilo, benzoisoxazolilo, benzotiazolilo, benzoisotiazolilo, 

15 benzoxadiazolilo, benzotiadiazolilo y lo similar.. En una modalidad, el t6rmino 

’heteroadio’se refiere a un anillo aromAtico monociclico de 5-6 miembros que 

io 

contiene 1 a 4 heteromomos seleccionados de oxigeno, nitr6geno y azufre. 

MAs particularmente, el t6rmino ’heteroarilo’ se refiere a un anillo aromAtico 

monociclico de 5-6 miembros que contiene al menos un citomo de nitr6geno y 

20 1 a 3 otros heterodtomos seleccionados de oxfgeno, nitr6geno y azufre. 

El t6rmino ’heterocicilo’ se refiere a un, anillo monociclico de 4-7 

miembros o un anillo bicfclico de 8-12 miembros fusionado que puede ser 

saturado o parcialmente insaturado, anillo monociclico o biciclico el cual 
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contiene de I a 4 heterodtomos seleccionaclos de oxigeno, nitr6geno o azufre. 

Ejemplos de dichos anillos monociclicos incluyen pirrolidinilo, azetidinilo, 

pirazolidinilo, oxazoliclinilo, imidazolidinilo, piperidinilo, piperazinilo, morfolinilo, 

tiomorfolinilo, tiazolidinilo, hiclantoinilo, valerolactamilo, oxiranilo, oxetanilo, 

1 5 dioxolanilo, dioxanilo, oxatiolanilo, oxatianilo, ditianilo, dihidrofuranilo, 

tetrahidrofuranilo, dihidropiranilo, tetrahid.ropiranilo, tetrahidropiriclinilo, 

tetrahidropirimidinilo, tetrahidrotiofenilo, tetra hid rotiopiran ilo, diazepanilo, 

azepanilo y lo similar. Ejemplos de dichos anillos biciclicos incluyen indolinilo, 

isoindolinilo, benzopiranilo, quinuclidinilo, 2,3,4,5-tetrahidro-1 H-3-benzazepina, 

10 tetrahidroisoquinolinilo y lo similar. En una modaliclad, el t6rmino ’heterociclilo’ 

se refiere a un anillo monociclico de 4-7 miembros que puede ser saturado o 

parcialmente insaturado, anillo monocfclico el cual contiene 1 a 4 

heterodtomos seleccionaclos de oxigeno, nitr6geno o azufre. Mits 

particularmente, el t6rmino’heterociclilo’se refiere a.un grupo heterociclilo que 

15 contiene nitr6geno. 

El t6rmino ’heterociclilo que contiene nitr6geno’ se refiere a un 

Is anillo monociclico de 4-7 miembros que puede ser saturado o parcialmente 

insaturado, anillo monociclico el cual contiene al menos un dtomo de 

nitr6geno y de 1 a 3 otros heterodtomos seleccionaclos de oxigeno, nitr6geno 

20 o azufre. Ejemplos de grupos heterociclilo que contienen nitr6geno incluyen 

pirrolidinilo, azeticlinilo, pirazolidinilo, oxazoliclinilo, imidazolidinilo, piperidinilo, 

piperazinilo, morfolinilo, tiomorfolinilo, tiazoliclinilo, hidantoinilo, valerolactamilo, 

tetrahidropiridinilo, tetraholdropirimidinilo, diazepanilo, azepanilo y lo similar. 
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En una modalidad, R1 representa cicloalquilo de C3.7 (por 

ejernplo, ciclobutilo, ciclopentilo o ciclohexilo) an donde el grupo cicloalquilo 

estd opcionalmente sustituido por alquilo de CI -3. En una modalidad m6s 

particular, R’ representa cicloalquilo de C3.7 no. sustituido (por ejemplo, 

5 ciclobutilo, ciclopentilo o ciclohexilo), particularmente ciclobutilo no sustituido. 

En una modalidad alterna, R1 representa alquilo de C1.6 (por 

ejemplo, etilo, 1-metiletilo, 2-metilpropilo), particularmente 1-metiletilo o 2 

metilpropilo. 

0 En otra modalidad, R’ representa cicloalquilo de -CH2-C3.7 (por 

10 ejernplo, ciclopropilmetilo) an donde el grupo cicloalquilo estA opcionalmente 

sustituido por alquilo de C1.3. MAs particularmente, R1 representa cicloalquilo 

de -CH2-C3.7 no sustituido, particularmente ciclopropilmetilo. 
I 

En otra modalidad, X representa un enlace o -CH2-, MdS 

particularmente, X representa un enlace. 

15 En una modalidad, R2 representa -arilo, -aril-heterociclilo, -aril-

heteroarilo, -heteroadi-heterociclilo, y -heterociciii-heteroadlo. 

En una modalidad mcis particular, los grupos arilo, heteroarilo y 

heterociclilo de R2 pueden estar opcionalmente sustituidos por uno o mis 

sustituyentes (por ejemplo, 1, 2 o 3) qua pueden se,r los mismos o diferentes, 

20 y los cuales se seleccionan del grupo qua consta de hal6geno, h1droxi, ciano, 

nitro, =0, alquilo de C1.6, haloalquilo de CI -6, -0-haloalquilo de CI-6, -0-alquilo 

de Cla, -SO4R4, -CONR4R’, -NR4COR5, -NWS02Rr, 0 -S02NR4R5. AOn m6s 

particularmente, los sustituyentes an los grupos arilo, heteroarilo 0 
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heterociclilo de 142 se seleccionan. cle hal6geno, hidroxi, ciano, nitro, =0, 

alquilo de CI-6, -0-alquilo de C1.6, haloalquilo de Cle, -0-haloalquilo de CI-6, y 

-CONWR5.. 

En una modalidad, R5 y se seleccionan 

5 Indepenclientemente de hidr6geno y alquilo de Cla. En una modalidad mcis 

..particular,.,W, R5 y Rr’ se selecclonan independientemente de hidr6geno y 

alquilo de C1-3 -

En una modaliclad adicional, R2representa: 

arilo (por ejemplo, fenilo) opcionalmente sustituldo por uno o 

10 mis sustituyentes (por ejemplo, 1, 2 o 3) tales como R4 -CON Rr (por ejemplo, - 

_So 4 CONHMe,-CONMe2 A (por ejemplo, -S02Me), -NR4S02R’ (por 

ejemplo, -NHS02M6), Ciano o hal6geno (por ejernplo, bromo); 

-aril-heterociclilo (por ejernplop fenil-pirrolidin llo, fenil-

oxazolidinilo fenil-imidazoildinilo, fenil-morfolinilo, fenii-pipeddinilo) 

:15 opcionalmente sustituido en el gru o heterociclilo por uno o mAs (por ejemplo, p 

1, 2 o 3) sustituyentes, tales corno grupos =0 y alquilo de Cle (por ejernplo, 

metilo); 

-adi-heteroadio (por ejemplo, fenil-oxadiazoillo) opcionalmente 

sustituido por uno mds sustituyentes (por ejemplo, 1, 2 o 3) tales como alquilo 

2.0 de CI-a (por ejernplo, metilo); 

?heteroaril-heterociclilo (por ejemplo, piridinil-pirrolidinlio) 

opcionalmente sustituido en el grupo heterociclilo por uno o m6s sustit.uyentes 

.(por ejemplo, 1, 2 o 3) tales como grupos =0; o 
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heterocielil-heteroadlo (por, ejemplo, pipeddinii-piddinlio) 

opcionalmente sustituido por uno o mcis sustituyentes (por ejemplo, 1, 2 o 3) 

tales como alq’ullo de C1-6(por ejemplo, metilo). 

En modalidades en donde R2 representa aril-heterocidilo o 

5’ heteroaril-heterociclilo y el grupo.heterociclilo es Lin grupo heterociclilo que 

contiene nitr6geno, el grupo heterociclilo. se. puede enlazar al arilo o 

heteroarilo a trav6s de un fitorno de nitr6geno. 

En una modalidad mis particular, representa, 

-arilo (por elemplo, fenilo) opcionalmente sustituido. por uno o 

10 mAs sustituyentes (por ejemplo,.1, 2 o 3) tales como -CONWR,5 (por ejernplo, - 

CONI-12, -CONHMe, -CONMe2), -S02W (por ejemplo, -S02Me), -NR.4S02R’ 

(por ejemplo, -NHS02MO), ciano o hal6geno (por ejernplo, bromo); 

-adl-heterocic.1110 (por ejemplo, fenill-pirrolidin-1-ilo, fenil-1,3-

oxazolidin-3-ilo, fenll-irnidazolidjn-mVlo, fenil-morf6lin-4-ilo, fenii-pipeddin-l-ilo) 

15 opcionalmente sustituido en el grupo heterociclilo por uno 0 m6s (por ejernplo, 

2 o 3) sustituyentes, tales como grupos =0 (por elemplo, -fenil-l-pirrolidln-2-

ona, -fenil-3.(1,3.oxazolidin-2-ona), -fenil-3-imidazoildin-2-ona, -fenil-3-

-2,4-diona) y alquilo de’CI-6 (por ejemplo, metilo); imidazolidin. 

-aril-heteroan"lo (por ejemplo, fenil-1,2,4-oxadiazol-6-ilo) 

20 opcionalmente sustituido por uno mds sustituyentes (por ejemplo, 1, 2 o 3) 

tales como alquilo de Cla (por ejemplo, metilo); 

-heteroadi-heterociclilo (por ejernplo, 2-(pirrolidin-l-ii) iridin-5--P 

ilo) opcionalmente sustituldo en el grupo heterociallio por uno o mds 
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sustituyentes (por ejernplo, 1, 2 o 3) tales corno grupos =0 (por ejernplo, 2-(N-

ona)-piddin-5-lio); o pirrolidin-2-

heterocicill-heteroarilo (por ejernplo, 1-(piddin-3-ii)-pipeddin-4-ilo) 

opcionalmente sustituldo por uno o mAs sustituyentes (por ejernplo, 1, 2 o 3) 

5 tales corno alquilo de CI-6 (por ejernplo, metilo). 

Mcis particularmente, R2 representa: 

-arilo (por. ejernplo, fenilo) opci nalmente sustituido por uno o 0 

-CONWR5 (por ejernplo, - mAs sustituyentes (por ejernplo, 1, 2 o 3) tales corno 

CoNH2, -CONHMe, -CONM02), -SO2W (por ejernplo, -S02MS), -NWS02Rr’ 

10 (por ejernplo, ?-NHS02Me), ciano o hal6geno (por ejernplo, bromo); 

-aril-heterocielilo (por ejernplo, fenil-pirrolidin-l-lio, fenil-1,3-

oxclzolidin-3-ilo, fenil-imidazoildin-3-ilo, -fenii-morfolin-4-ilo, fenii-piperidin-l-ilo) 

opcionalmente sustituldo en el grupo heterociolilo por uno o mds (por ejernplo, 

1, 2 o 3) sustituyentes tales corno grupos =0 (por ejernplo, -fenil-l-pirrolidin-2-

15 ona, -feni.1-3-(1,3-oxazolidin-2-?ona), -fenil-3-imidazolidin-2-ona, -fenil-3-

imidazoildin-2-4-diona) y alquilo de C1.6 (por ejernplo, metilo); o 

-heteroarif-heterocicillo (por ejernplo, 2-(pirrolidin-l-il)-piridin-5-

llo) opcionalmente sustituido en el grupo heterocicillo por uno o m6s 

sustituyentes (por ejernplo, 1, 2 o 3) tales corno grupos =0 (por ejernplo, 2-(N-

20 pirrolidin-2-i-ona)-piridin-5-ilo). 

Mcis particularmente, R 2 representa: 

-a(il-heterociclilo (por. ejernplo, fen ii-pirrolidin-1 -ilo, fenil-1,3-

oxazolidin-3-ilo, fenil-imiclazolidina-3-ilo, -fen 11-morfolin-4-lio, fenil-pipericlim-1-ilo) 



opcionalme.nte sustituldo en el grupo -heterociclilo por uno.o mcis (por ejemplo, 

1.1 2 o 3) sustituyentes tales como grupos =0 (por ejernplo, -fenil-l-pirrolidin-2-

ona, -fenit-3-(1,3-oi(azolidin-,2-on.a), -fenil-3-itnidazolidin-2-ona, -fenil-3-

imidazolidin-2’,4-diona ’y alquilode C1.6 (por ejemplo, metilo); o 

6 .-heterparil-heterocicillo (por ejemplo, 2-(pirroildin-l-ii)-piddih-5-

ilo) opcionalmente sustituido en el grupo heterociclilo por uno o m1as 

sustituyentes’ (por ejemplo, 1, 2 o 3) tales corno grupos =0 (por ejemplo,,2 (N-

pirrolidin-?2-ona)-pifid.in-5-lio). 

En un aspecto, la presente invenc16n provee un compuesto de 

10 f6rmula (1) o una sal farmac6u.tica.mente aceptable del mismo, en donde: 

R’ representa -alquilo de CI-6, -cicloalquilo de C3.7, o cicloalquilo 

de CH2-C3.7, en donde dichos grupos cicloalquilo pueden estaropcionalmente 

susti ituidos por alquilo de CI-3; 

X representa un enlace o -CHr, 

rilo, -adl-adio, -aril-heterocicillb, -aril-heteroadio .15 R2. representa a 

-hoteroadl-heterocidlilo, -Y -heterociclil-heteroadlo; 

2 en donde dichos. grupos arilo, heteroarilo y heterociclilo.do R 

pueden estar. opcionalmente sustituidos por’ uno o m6s sustituyente.s (por 

ejemplo, 1, 2 o 3) que. pueden ser los mismos o diferentes, y que se 

20 selecclonan del grupo que consta de hal6geno, h1droxi, clano, nitro, =0, 

alquiloAe C1.8, haloalquilo de Cie, -0-haloalquilo de CI-6, -0-alquilo de C1.6, - 

4 p4 
S02R , -CONR4R6, -NWCOR5, -NWS02R5 0 -S02N 

, Roy 

en donde W y R6 se seleccionaff independientemente de 
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hid.r6geno y. alquilo de Cis. 

En una modaliclad de este aspecto, R1 representa cicloalquilo de 

C3.7 no sustituido (por ejemplo, 6iclobutilo, ciclopentilo o ciclohexilo), 

particularmente c1clobutilo no sustituldo. 

5 En una modaliclad alterna, R1 representa alquilo de C1.6 (por" 

ejernplo, etilo, 1-metiletilo, 2-metilpropilo), particularmente 1-metiletilo o 2 

metilpropilo. 

En otra modallclad de este aspecto, R"r6presenta cicloalquilo cle 

_CH2-C3.7 no sustituldo, particularmente ciclopropilmetilo. 

10 En una modaliclad de este aspecto, I dlo, heteroarilo y os grupos a 

heterociclilo de R2 pueden estar opcionalmente sustituiclos por uno o mcis 

sustituyentes (por ejemplo, 1, 2 o 3) que pueden se;r los -mismos o diferentes, 

y que se seleccionan del grupo que consta-cle hal6geno, hidro)(i, clano, nitro, 

=0, alquilo de Cla, haloalquilo de Cls, -0-haloalquilo de Cle, y -CON WR5. 

15 En una modaliclad de este aspecto, W, RI y R5 se seleccionan 

independlentemente de hidr6geno y alquilo de C1.3. 

En una primera modaliclad de este aspecto, R2 representa: 

-arilo (por ejemplo, fenilo) opcionalmente sustituido.por uno 

mcis sustituyentes (por ejemplo, 1, 2 6 3) tales como -CONR4R5 (por ejemplo, - 

20 CONH2, -CONHMe, -CONMe2), -802W (por ejemplo, -S02Me), -NR4S02W 

(por ejemplo,. -NHS02Me), ciano o hal6geno (por ejemplo, bromo); 

-aril-heterociclilo. (por. ejernplo, fenil-pirrolidinilo, fenil-

oxazolidinild, ferill-imiclazoliclinilo, fenil-morfolinilo, fenil-.pipeddinilo) 
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opcionalmente sustituido en el grupo heterociclilo pqr uno. o mcis (por ejemplo, 

1. 2 o 3) sustituyentes. tales como grupos como grupos =0 y alquilo de C -6 

(por ejernplo, metilo); 

-aril-heteroadio (por ejemplo, fenil-oxadiazolilo) opcionalmente 

5 
sustituido por uno miks sustituyentes (por ejemplo, 1, 2 o 3) tales como alqu!16 

de C14 (por ejernplo, metilo); 

-heteroadi-heterocicillo (por ejemplo, piddinil-pirrolidinilo), 

opcionalmente.sustituido en el grupo heterociclilo por uno o mAs sustituyentes 

(por ejemplo, 1, 2 o 3) tales corno grupos =0; o. 

10 heterociclil-heteroadlo (por ejemplo, piperidinil-piddinlio) 

Opcionalm.ento, sustituido por unp o MAS sustituyentes; (por ejemplo, 1,2o3) 

tales corno alquilo de’Cla (por ejemplo, metilo). 

En modalidades en donde R2 representa adi-heterocielilo o 

heteroaril-heterocicillo y el grupo heterociclilo es un grupo heterocictilo que 

15 contiene nitr6geno, el grupo, heterociclilo se puede enlazar al adlo o 

beteroarilo a trav6s de un Mom do nitr6geno. 

En una modalidad mcis particular de este aspecto, R2 representa: 

-’arilo (por ejemplo, fenilo) opcionalmente sustituido por uno o 

mds sustituyentes (por ejemplo,. 1 2 o 3) tales como -CONR4R5 (por ejemplo, - 

.20 CONH2, -CONHMe, -CONMe2), -S02W (por ejernplo, -S02Me), -NWS02R5 

-NHS02Me), ciano o hal6ge o (por ej (por ejernplo, n emplo, brom.o), 

-adl-heterociclilo (por ejemplo, -fenif-pirroildin-l-ilo, -fenil-1,3-

oxazolidin"3-ilo, -fenil-Imidazolidin-341o, -fenikmorfolin-4-ilo, fenikplperidin-l? 
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ilo) opcionalmente sustituido en el grupo heterociclilo por uno o mbs (por 

ejernplo, 1, 2 o 3) sustituyentes tales corno grupos.=O (por ejernplo, -fenil-l-

pirrolidin-2-ona, -fen il-3-(1,3-oxazolidin-2-ona), -fenif-3-imidazolidin-2-ona, - 

fenil-3-imidazolidin-2,4-diona) y alquilo de C1_6 (por ejemplo, metilo); 

5 -aril-heteroadlo (por ejernplo, -fenil-1,2,4-oxadjazol-5-ilo) 

opcionalmente sustituido por uno mits sustituyentes (por ejemplo, 1, 2 o 3) 

tales corno alquilo de 
Cle (por ejernplo, metilo); 

-heteroadi-heterocielilo (por ejernplo, 2-(pirrolidin-1-il)-piddin-5-

ilo) opcionalmente sustituido en el grupo heterociclilo por uno o mAs 

10 sustituyentes (por ejernplo, 1, 2 o 3) tales corno grupos =0 (por ejernplo, 2-(N-

pirrolidin-2-ona)-piridin-5-ilo); o 

heterociciii-heteroarilo (por ejernplo, 1-(piridin-3-ii)-piperidin-4-ilo) 

opcionalmente sustituido por uno o mAs sustituyentes (por ejernplo, 1, 2 o 3) 

tales corno alquilo de C1.6 (por ejernplo, metilo). 

15 MAs particularmente, W representa: 

-adlo (por ejemplo, fenilo) opcionalmente sustituido por uno o 

mAs sustituyentes (por ejernplo, 1, 2 o 3) tales corno -CONR4R5 (por ejernplo, - 

CONH2, -CONHMe, -CONMe2), -S02R 4 (por ejernplo, -S02Me), -NR4S02R’ 

(por ejernplo, -NHS02Me), ciano o hal6geno (por ejernplo, bromo); 

20 -aril-heterociclilo (por ejernplo, fenii-pirrolidin-l-ilo, -fenil-1,3-

oxazolidin-3-ilo, fenii-imidazolidin-3-ilo, -fenil-morfolin-4-ilo, fenii-piperidin-l-ilo) 

opcionalmente sustituldo en el grupo heterocidilo por uno o m6s (por ejernplo, 

1, 2 o 3) sustituyentes tales corno grupos =0 (por ejemplo, -fenil-l-pirrolidin-2-





representa -arilo, -aril-heterociclilo, -aril-heteroadlo, 

hoteroaril-heterociclilo y -heterocicill-heteroadlo; 

en. donde dichos grupos arilo, heteroarlio y heterocicillo de R, 
2 

pueden estar o,pc!6nalmento sustituidos por uno o mAs sustituyentes .(por 

5 ejemplo, 1, 2 o 3), que pueden ser los mismos o diferentes, y? que se 

seleccionan del grupo que consta de hal6geno,. hidroxi, ciano, nitro, =0, 

alquilo de Cis, haloalquilo.de CI-6, -0-haloalquilo do C1.6’r -0-alquilo de CI-a, - 

S02W, -CONWR5, -NWCOW, -NWS02R5 o SO2NWR5y 
AWL 

en donde y RO se seleccionan independientemente de 

10 h1dr6geno y alquilo de Clr,. 

En otro aspecto, la presente invenc!6n provee un compuesto. de 

f6rmula (I)o una sal o solvato farmarAuticamente aceptable del mismo, en 

donde: 

R"representa -cicloalquilo de C3.7 no sustituido; 

.15 X representa un enlace, 

-arilo, -ail-arilo, -adl-heterociclilo, -afil-heteroadlo, R2 representa n 

-hoteroarilo, -heteroadl-arilo, hoteroafil-heteroadlo, hetemadi-heterociclilo, 

heterociclilo., heterociclil-adio, -heterociclil-heteroarilo o heterociclil-

heterociclilo; 

20 en donde dichos grupos adlo, heteroadlo y heterociclilo de R2 

pueden estar opcionalmente sustituidos por uno o mds sustituyentes (por 

ejemplo, 1, 2 o 3) que pueden ser los mismos o diferentes, y que se 

seleccionan del grupo que consta do hal6geno, h.idroxi, ciano, nitro, =0, 
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( )kA, 
alquilo de Clr,, alcoxi de Cj.6, haloalquilo de C, ’, -haloalcoxi de C1.6, y - -6 

CONR4R5, y 

en doncle R4 y R5 se seleccionan indepenclientemente de 

hidr6geno y alquilo de C1.3. 

5 En un aspecto adiclonal, la preserite invenci6n provee un 

compuesto de f6rmula (la) o una sal o solvato farmac6uticamente aceptable 

del mismo: 

(R% 

Af? 
10 R7 

en donde: 

R1 representa -alquilo de Cla, -cicloalquilo de C3-7, o cicloalquilo 

15 de CH2-C3.7; 

A y B representan indepenclientemente CH o N; 

R 7 representa hidr6geno, hal6geno, hidroxi, ciano, nitro, alquilo 

de C1.6, haloalquilo de C1.6, -0-haloalquilo de C1.6, -0-alquilo de Cla, - 

NWOR"’, -CONR4aR’a, -NR48COR"a, -S02R48 0 -NR4aS02R5a 0 -S02NR4aRsa, 

20 en donde e y R’5" representan independientemente hidr6geno o alquilo de 

Ci-s, o en donde NR4’R5a puede representar un grupo heterociclilo que 

contiene nitr6geno que puede sustituirse opcionalmente por uno o mds 

sustituyentes (por ejemplo, 1, 2 o 3) independientemente seleccionados de =0 
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y alquilo de C1.3; 

R8 representa hidroxi, hal6geno, clano, nitro, alquilo de C1.6, 

haloalquilo de CI-6, o -0-haloalquilo de C1.6, -0-alquilo de Cle; y 

n representa 0 6 1. 

5 En una modalidad, R1 representa cicloalquilo de C3-7 (por 

ejemplo, ciclobutilo, ciclopentilo o c1clohexilo), particularmente ciclobutilo no 

sustituido. 

En una modalidad alterna, R1 representa alquilo de CI-6 (por 

ejemplo, etilo, 1-metiletilo, 2-metilpropilo), particularmente 1-metiletilo o 2 

10 metilpropilo. Mbs particularmente, R1 representa 1-metiletilo. 

En otra modalidad alterna, R1 representa c1cloalquilo de -CH2-C3. 

7, particUlarmente ciclopropilmetilo. 

En una modalidad, A representa N y B representan CH. En.otra 

modalidad, A y B ambos representan CH. 

15 En una. modalidad, R 7 representa hidr6geno, hal6geno, clano, 

alquilo de Cla, haloalquilo de CI -s, -0-haloalquilo de Cl-s, -0-alquilo de Ci-6, - 

NWaR5a, -CONR48R5a, -S02W’s 0 -NR4aS02,R" en donde W’ y R5a 

representan independientemente hidr6geno o alquilo de CI-6, o en donde 

NeRr’a representa un grupo heterociclilo que contiene nitr6geno que puede 

20 sustituirse opcionalmente por uno o mAs sustituyentes (por ejemplo, 1, 2 o3) 

independientemente seleccio.nados de =0 y alquilo de C1.3-
. 
En una modalidad mis particular, R 7 ’representa -NF&R’a, 0 

CONR4"Rr", en donde Wa y Wa representan independientemente hidr6geno o 
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fairmac6utcamente aceptable de los mismos. 

Mds parUcularmente, los compuestos do acuerdo a la invencift 

.incluyen: 

i.-[5-(e-ciclobutil-5,6,7,8-tetrahidropira;iolo[3,4-d]azepin-2(4H)-il)-

6 2-i-piridinl]-2 irrolldihona; 

1-14-(6-Ciclobutil-6,6 7 8-tetrahidropirazolo[?,4-d]azepin-2(4H)-

il)fenil]-2-pirrolidinona; 

1-{4-[6-(l-Mebletil)-5,6,7,8-tetrahidropirkolo[3,4-d]azepin-2(4H)-

il]fenil)-2-pirrolidinona; 

1-[4-(6-Ciclobubl-5,6,7,8-tetrahidropirazolo[3,4-d]a p n-2 ze i ON 

il)fenil]-3-mathil-24m!dazoildinona; a 

3 -[4 -Ciclobutil-5,8,7,8-tetrahidropiraiolo[3,4-d]azepin-2(4H)-

il)fenil]-1,3.i?oxazolidin-2-ona; 

0 una sai- a solvato farmae6uticamente aceptable de las mismas.. 

16 DebIdo.a su uso potencial en la medicina, las sales de los, 

compuestos de f6rmula (1) prefedblemente son farmac6ubcamente aceptables. 

Una sal de a dic! 6n de dcIdo, farmae6uticamente aceptable se 

pue de formar par reacci6n de un: compue.sto de f6rmula (1) con un 6cido 

inorgdhico u orgAnico adequado’(tal corno AcIdo bromhfdrico, clorhiddco, 

20 sulf0rico, nitdco, fostdco, succinico, malelco, f6rmico, ac6tico, propi6nIco, 

fumddco, cltdco, tartdrico, ldctico, lmzolco, salicilico, glutamalco,.aspdrtico, 

p-tolue.nosulf6nico. benzenesqlf6n!co, metanosulf6nico, etanosulf6n!co, 

ndftalenosulf6n!co tal coma 2- naftalenosulf6nico, a hexanoico),. 
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opcionalmente en un solvente adecuado tal como dn solvente orgAnico, para 

proporcionar la sal que se puede aislar por medio de cristalizaci6n y filtracl6n. 

Una sal de adici6n de Acido farmac6uticamente aceptable de un compuesto 

de f6rmula (1) puede comprender o ser, por ejernplo, una sal brornhidrato, 

5 clorhidrato, sulfato, nitrato, fosfato, succinato, maleato, formato, acetato, 

propionato, furnarato, citrato, tartrato, lactato, benzoato, salicilato, glutarnato, 

aspartato, p-toluenosulfonato, bencenosulfonato, metanosulfonato, 

etanosulfonato, naftalenosulfonato (por ejernplo 2-naftalenosulfonato) o 

0 hexanoato. 

10 Los compuestos de base libre se pueden convertir en las sales 

clorhidrato correspond ientes; por medio de tratarniento en metanol o 

diclorometano con una soluci6n de cloruro de hidr6geno en dietil 6ter seguido 

de evaporaci6n de solventes. 

La invenci6n incluye dentro de su alcance todas las formas 

15 posibles estequiom6tricas y no estequiom6tdcas de las sales de los 

compuestos de f6rmula (1) incluyendo hidratos y solvatos. 

Ciertos compuestos de f6rmula (1) tienen la capacidad de existir 

en formas estereoisom6ricas. Se entenderA que la invenci6n incluye todos los 

is6meros geom6tricos y 6pticos de estos compuestos y las mezclas de los 

20 mismos incluyendo racernatos. Las diferentes formas estereosimo6ricas 

pueden ser separadas una de la otra por medio de m6todos conocidos en la 

t6cnica (por elemplo, separaci6n por HPLC quiral), o cualquier is6mero dado 

se. puede obtener por sintesis estereoespecificas o asim6tricas. La invenci6n 
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tambi6n se extiende a cualquier forma tautom6rica y sus mezclas. 

La presente invenci6n tambi6n provee un procedimiento para la 

preparac!6n de un compuesto de f6rmula (1) o una sal farmac6uticamente 

aceptable del mismo, cuyo procedimiento comprende: 

5 (a) la reaccOn de un compuesto de f6rmula (11) 

10 an donde X y R 2 son como se defini6 anteriormente, con un 

compuesto de f6rmula R"= 0, an donde R" as alquilo de C1-6, cicloalquilo de 

C3-7 o cicloalquilo de -CH2-C3-7, an donde los grupos cicloalquilo pueden estar 

opcionalmente sustituidos por alquilo de C1-3; o 

(b) la reacci6n de un compuesto de f6rmula (11) 

20 an donde X y R2 son como se defin16 anteriormente, con un 

compuesto de f6rmula RI -1-2, an donde R’ as como se defini6 antedormente y 

an donde L 2 as un grupo saliente adecuado tal como hal6geno (por ejemplo 

yodo); o 
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(c) la reaccl6n de un compuesto de f6rmula (VI) 

/ 
N %?z 

H 

5 
(VII) 

en donde R1 es corno se defini6 anteriormente, con un 

compuesto de f6rmula R2-X-B(OH)2 en donde R2 es arilo, adl-adlo, aril-

heteroarilo, aril-heterociclilo, heteroadlo, heteroaril-arilo, heteroa(il-heteroarilo 

10 o heteroaril-heterociclilo y X es un enlace; o 

10 (d) la reacci6n do un compuesto de f6rmula (VI) 

(\/Q 
15 en donde R’ es corno se defini6 antedormente, con un 

compuesto de f6rmula W-X-L’ en donde R2 eS corno se defini6 antedormente, 

40 en donde X es un enlace, y en donde Ll es un grupo saliente adecuado tal 

corno, por ejernplo hal6geno (por ejernplo, bromo);o 

(e) la reacci6n de un compuesto de f6rmula (VI) 
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an donde RI as como so defini6 anteriormente, con Un 

compuesto de f6rmula R?-X-L’ an donde R 2eSCOMO se defjn!6 anterjormente, 

an donde X as ?-CI-12- Y an donde L’ as un grupo saliente adecuado tal como, 

por ejemplo hal6geno (por ejemplo, bromo);o 

.5 la desproteeci6n de un compuesto de f6rmula (1) qua estA 

protegido; o 

(g) inter -conversi6n de un compuesto de f6rmula (1) a otro. 

El procedimlento (a) tipicamente comprencle. at uso de 

condiciones; reductivas (tales como ell tratarniento con un borohidruro, por 

10 ejemplo, tdacetoxiborohidruro de sodio), opcionalmente an presencia de un 

deldo, tal como por ejemplo, Acido ac6tico, an un solvente apropiado tat como 

diclorometano a una temperature adecuada tal como temperature ambiente. 

El procedimlento (b) tome lugar an. un solvente adecuado tal 

como etanol opcionalmente an presencia de una base tal como carbonato de 

15 potasio, a una temperature adecuada, tal como temperature de reflujo. 

El procedimiento (c) comprencle normalmente at uso de una set 

de cobra, tal como acetato do cobra (11) an un solvente adecuado, tal como 

diclorormetano, a una. temperature adecuada, por ejemplo, temperature 

ambiente, opcionalmente an presencia de, tamices moleculares y 

20 opcionalmente an presencia de una base, por ejemplo, piddina. 

En donde R 2 as un grupo -adlo, -aril-arilo, -aril-heteroarilo, -aril-

heterociclilo, -heteroarilo, -heteroaril-arilo, -heteroaril-heteroarilo, o -heteroaril-

heterociclilo, at procedimient6 (d) normalmente - comprencle at uso de un 

\kk .. 
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sistema catalizador adecuado, por ejemplo, yoduro de cobre (1) con un ligando 

diamina tal como trans-1,2-diaminocielohexano, en presencia de una base 

adecuada, por ejemplo, fosfato de potasio, en un solvente adecuado, por 

ejemplo, dioxano a una temperatura adecuada, por ejemplo, calentarniento a 

5 reflujo. Cuando R2 es un grupo heterociclilo, -heterociclil-arilo, -heterociclil-

heteroarilo o heterociclil-heterociclilo, el procedimiento (d) tipicamente 

comprende el uso de una base, tal como hidruro de sodio, en un solvente 

adecuado, tal como dimetilformamida, a una temperatura adecuada, por 

ejemplo, calentarniento a 60-70*C. 

10 El procedimiento (e) comprende normalmente el uso de una 

base, tal como, hidruro de sodio, en un solvente adecuado tal como, por 

ejemplo dimetifformamida, a una temperatura adecuada, por ejemplo, 

calentarniento a 60-70*C. 

En el procedimiento (0, ejemplos de grupos protectores y los 

15 medios para su eliminaci6n se pueden encontrar en T.W. Greene ’Protective 

Groups in Organic Synthesis’ (J. Wiley and Sons, 1991). Grupos protectores 

amina adecuados incluyen sulfonilo (por ejemplo, fosilo), acilo (por ejemplo, 

acetilo, 2’,2’,2’-tricloroetoxicarbonilo, benciloxicarbonilo o t-butoxicarbonilo) y 

arilalquilo (por ejemplo, bencilo), que se puede remover por hidr6lisis (por 

20 ejemplo, usando un dcido tal como Acido clorh1drico en dioxano o Acido 

trifluoroac6tico en diclorometano) o reductivamente (por ejemplo, 

hidrogen6lisis de un grupo bencilo o remoci6n reductiva de un grupo 2’,21,2’-

tricloroetoxicarbonilo usando zinc en Acido ac6tico) como sea apropiado. 
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Otros grupos protectores amina adecuados incluyen trifluoroacetilo (-COCF3) 

que se puede remover por medio de hidr6lisis catalizada con base o un grupo 

bencilo unido a resina en fase s6lida, tal como, por ejemplo un grupo 2,6-

dimetoxibencilo unido a resina Merrifield (Ellman linker), que se puede 

5 remover por hidr6lisis catalizada con 6cido, por ejemplo con dcido 

trifluoroac6tico. 

El procedimiento (g) se puede realizar usando procedimientos de 

interconversi6n convencionales tales como epimerizaci6n, oxidaci6n, 

10 reducci6n, alquilaci6n, sustituci6n aromditica nucle6fila o electr6fila, hidr6lisis 

10 de 6ster y nitrilo, formaci6n de enlace amida o reacciones de acoplarniento 

mediadas por metal de transici6n. Ejemplos de reacciones de acoplamiento 

mediada por metal de transici6n Otiles como procedimientos de 

interconversio’n incluyen lo siguiente: reacciones de acoplarniento catalizadas 

con paladio entre electr6filos org6nicos, tales coimo haluros de arilo, y 

15 reactivos organometdlicos, por ejemplo, dcidos bor6nicos (reacciones de 

acoplamiento cruzado de Suzuki); reacciones de aminaci6n y amidac!6n 

46 catalizadas con paladio entre electr6filos orgdnicos, tales como haluros de 

arilo, y nucle6filos, tales como aminas y amidas; reacciones de amidaci6n 

catalizadas con cobre entre electr6filos orgAnicos (como por ejemplo, haluros 

20 de arilo) y nucle6filos como por ejemplo, amidas; y reacciones de 

acoplarniento mediadas por cobre entre fenoles y dcidos bor6nicos. 

Compuestos de f6rmula (11) donde R 2 es un grupo -arilo, -aril-

arilo, -aril-heteroadlo, -adi-heterociclilo, -heteroarilo, -heteroaril-adio, - 
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heteroaril-heteroarilo, o -heteroaril-heterocielilo, y X es un enlace se pueden 

preparar de acuerdo con el siguiente esquema: 

0 ?Cl 
N�H 

5 

(VII) 

C10 
H�N 

\ 
N 

N�P 

(IV) 

L 
R2�X 

etapa (IV) 

2 
�P  X� 

III\
 N 

etapa (1) 
bw 

Otape, YQ Owl-

Ietapa (11) 

0’ P 

etapa (V) X�N\ NH 

N C 

en donde P1 representa un grupo protector adecuado tal como 

20 bencilo, X representa un enlace y L, representa un grupo saliente adecuado, 

por ejemplo, bromo. 

Cuando P1 representa bencilo, [a etapa (i) comprende la reacci6n 

de un compuesto de f6rmula (VII) con benzaidehido. La reacci6n normalmente 
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comprende el uso de condiciones reductivas (tales corno el tratarniento con un 

borohidruro, por ejernplo, tdacetoxiborohidruro de sodio), opcionalmente en 

presencia de una base (por ejernplo, tdetilamina) en un solvente adecuado tal 

corno diclorometano a una temperatura adecuada corno por ejernplo entre OOC 

5 y temperatura ambiente. 

La etapa (ii) normalmente, torna lugar en presencia de oxicloruro 

fosforoso y dimetilformamida a una temperatura adecuada corno por ejernplo 

entre OOC y temperatura ambiente. 

0 La etapa (iii) normalmente comprende una reacci6n de 

10 ciclizaci6n con hidrazina (por ejernplo, hidracina hidratada), en un solvente 

adecuado, tal como etanol, a una temperatura adecuada, por ejernplo, a 

reflujo, con la adici6n opcional de una cantidad catalitica de cicido, corno por 

ejernplo dcido clorhidrico acuoso. 

Se apreciard que antes de la reacci6n de ciclizaci6n, el 

15 compuesto de f6rmula (111) puede reaccionar con clorhidrato de hidroxilarnina 

en un solvente adecuado tal corno etanol, y una temperatura adecuada corno 

por ejernplo temperatura ambiente para formar la oxima correspondiente. 

La etapa (iv) normalmente comprende, el uso de un sisterna de 

catalizadores adecuado, por ejernplo, yoduro de cobre (1) con un ligando 

20 diamina tal corno trans-1,2-diaminociclohexano, en presencia de una base 

adecuada, por ejernplo, fosfato de potasio, en un solvente adecuado, por 

ejernplo, dioxano a una temperatura adecuada, por, ejernplo, calentarniento, a 

reflujo corno se describi6 en el procedimiento (d). 
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La etapa (v) es una reacci6n de desprotecci6n. Cuando Pl 

representa bencilo, la etapa (v) se puede realizar usando un catalizador 

adecuado, por ejemplo, paladio en carb6n, en un solvente adecuado tal como 

etanol, bajo una presi6n de hidr6geno, por ejemplo, una atm6sfera de 

5 hidr6geno. 

10 

15 

Cuando Pl representa carboxilato de 1,1-dimetiletilo, 

compuestos de f6rmula (IV) se pueden preparar alternativamente de acuerdo 

con el siguiente esquerna: 

0 

N 

P1 

etapa (1) N 
N-Pl 
I :C 

101 

La etapa (i) normalmente comprende la reacci6n con 

dilsopropilamida de litio y formiato de etilo en un solvente adecuado tal como 

tetrahidrofurano, a una temperatura adecuada tal como temperatura ambiente, 

seguido por una reacci6n de ciclizaci6n con hidrazina (por ejernplo, hidrato de 

hidrazina) opcionalmente en presencia de icido, en un solvente adecuado, tal 

20 como etanol, a una temperatura adecuada, por ejernplo temperatura de 

reflujo. 

Los compuestos de f6rmula (11) se pueden preparar de los 

compuestos de f6rmula (M preparados usando este grupo protector. Sin 

11 
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embargo, como serd obvio para el lector experimentado, cuando P 

representa carboxilato de 1,1-dimetiletilo, la reaccl6n de desproteccl6n se 

puede realizar por medio Ae tratarniento con cicido tdfluoroac6t!co en 

diclorometano o HCI 4M en dioxano, a una temperatura adecuada tal como 

5 temperatura ambionte. 

Los compuestos do f6rmula. M donde R2 es u’n grupo -arilo, -adl-

arilof -aril-heteroadio, -aril-haterociclilo, -heteroarilo, -heteroaril-arilo, 

heteroaril-heteroadio, o -heteroadi-heterociclilo y X es un enlace 

altematlivamente se pueden preparar de acuerdo con el siguiente esquema: 

R2\ 
R2�X�B(OH4  

N* 

H�N\. N�W X�N 
\ 

P 

N etepa (1) N 

(IV) 

en donde’ P1 representa un grupo protector adecuado tal como 

15 bencilo y el,grupo R2 -A-B(OH)2, es un arilo o Acido,bor6nico heteroaHlo (es 

decir, X es unenlace). 

La etapa (i) comprende normalmente el uso de una sal de cobre, 

tal Como acetato de cobre (11) en un solven’te adecuado, como por ejemplo 

didlorometano, a una temperatura adecuada, por ejemplo temperatura 

:20 ambl nte, opcionalmente en presencla de tamices moleculares, y fe 

opcionalmente’en presencia e una base, por ejemplo pindina, de la manera 

descrita anterjormente para el procedimiento (c). 

Los compuestos de f6r.mula (11) en donde R2 es un grupo 

?vl 
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I NEI 
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Pi 
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etapa 

RZ-X-HN-NH2 

.N etapa 
R2�X�N  N�P, 

::C, 

N 
R2-X-pj N�PI 

C, 
0 

(XII) 

etapa (H) 

FtL�X� N�Pi  

OV 

(XIII) 

en donde Pl representa un grupo protector adecuado tal como 

carboxilato de 1,1-dimetiletilo, en donde R 2 y X son como se definieron 

anteriormente y en donde -OTf representa un grupo triflato. 

Donde R2-X-HN-NH2 es una sal clorhidrato, la etapa (i) 

1.5 comprende normalmente el uso, de una base tal como trietifiamina, en un 

solvente adecuado como por ejemplo, terc-butan.ol, y a una temperatura 

adecuada, tal como reflujo. 

La etapa (H) comprende la reacci6n dlisopropiletilamina y 1,1,1-

trifluoro-N-fenil-N-[(tdfluorometil)sulfonil]metanosulfonamida en un solvente 

20 adecuado, tal como diclorometano, a una temperatura adecuada como por 

ejemplo reflujo. 

La etapa (fil) comprende el tratamiento con una base (por 

ejemplo, trietilamina) en presencia de un catalizador adecuado, como por 

!I, 
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ejemplo, paladio en carb6n en un solvente adecuado tal como una mezcia de 

acetato de etilo y metanol a una temperatura adecuada tal como temperatura 

ambiente bajo una presi6n adecuada de hidr6geno, por ejemplo, una 

atm6sfera de hidr6geno. 

5 Los compuestos; de f6rmula (VI) se pueden preparar de acuerdo 

con el siguiente esquerna en donde Pl representa un grupo protector 

adecuado tal como bencilo: 

H�N �P H�N N�H 

10 N etapa (1) N 

(IV) QX) 

15 

Ietapa (i) 

H�N �RI  

N 

(VI) 

La etapa (i) es, una reacci6n de desprotecci6n. Cuando Pl 

representa bencilo, la etapa (i) se puede realizar usando un catalizador 

adecuado, por ejemplo, paladio en carb6n, en un solvente adecuado tal como 

20 etanol, bajo una presl6n de hidr6geno, por ejemplo, una atm6sfera de 

hidr6geno. 

La etapa (ii) se puede realizar como se describi6 anteriormente 

para el procedimiento (a). 
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Los compuestos de f6rmula (VII) y (XI) se pueden preparar como 

se describe en Synthetic Communications (1992), 22(g): 1249-58. 

Compuestos de f6rmula (111) se pueden preparar de acuerdo a DE 3105858. 

Los compuestos de f6rmula (X), R" =0, R’-L 2, R2-X.B(OH)2 (en 

5 donde X representa un enlace), R2-X-L’ (en donde X representa un enlace o - 

CH2-)y R2-X-HN-NH2 (en. donde X y R 2 son como se definieron anteriormente) 

o son comercialmente disponibles o se pueden preparar de compuestos 

comercialmente disponibles usando metodologla estdndar. 

Compuestos de f6rmula (1) y sus sales farmac6uticamente 

10 aceptables tienen afinidad para y son antagonistas y/o agonistas inversos del 

receptor de histamina H3 y se plensa que son de uso potencial en el 

tratarniento de enfermedades neurol6gicas incluyendo enfermedad de 

Alzheimer, demencia (incluyendo demencia de cuerpo de Lewi y demencia 

vascular), disfunci6n de memoria relacionada con la edad, daho cognoscitivo 

15 medio, d6ficit cognoscitivo, epilepsia, dolor de origen neuropdtico incluyendo 

neuralgias, neuritis y dolor de espaida, y dolor inflamatorio incluyendo 

osteoartritis, artritis reumatoide, dolor inflamatorio agudo y dolor de espalda, 

migrafla, enfe rmedad de Parkinson, esclerosis mOltiple, apoplej1a y trastornos 

del sueflo (incluyendo narcolepsia y d6ficit de sueflo asociados con 

20 enfermedad de Parkinson); trastornos psiquiAtricos incluyendo esquizofrenia 

(particularmente d6ficit cognoscitivo de esquizofrenia), trastorno de hiper-

reactividad con d6ficit de atenci6n, depresi6n, ansiedad y adicei6n; y otras 

enfermedades incluyendo obesidad y trastomos gastro-intestinales. 
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Tambi6n se apreciard que los compuestos de f6rmula (1) se 

espera sean selectivos para el receptor de histamina H3 sobre otros sub-tipos 

de receptor de histamina, tales como receptor de histamina H1. 

Generalmente, los compuestos de la invenci6n pueden ser al menos 10 veces 

5 mds selectivos para H3 que H 1, tal como al menos 100 veces mds selectivos. 

De este modo, la invenci6n tambi6n proporciona un compuesto 

de f6rmula (1) o una sal farmac6uticamente aceptable del mismo, para uso 

como una sustancia terap6utica en el tratamlento o profilaxis de los trastornos 

40" anteriores, en particular dahos cognoscitivos en enfermeda.des tales como 

10 enfermedad de Alzheimer y trastornos neurodegenerativos relacionados. 

La invenci6n ademcis provee un m6todo de tratamiento o 

profilaxis de los trastomos anteriores, en mamfferos incluyendo los seres 

humanos, que comprende la administraci6n a qui6n los padece de una 

cantidad terap6uticamente efectiva de un compue’sto de f6rmula (1) o una sal 

15 farmacduticamente aceptable del mismo. 

En otro aspecto, la invenci6n provee el uso de un compuesto de 

f6rmula (1) o una sal farmac6uticamente aceptable del mismo en la 

elaboraci6n cle. un medicamento para usarse en el tratamiento de los 

trastornos anteriores. 

20 Cuando se usa en la terapia, los compuestos de f6rmula (1) se 

formulan usualmente en una composici6n farmac6utica est;kndar. Dichas 

composiciones se pueden preparar usando procedimientos estAndar. 

De esta manera, la presente invenci6n proporciona ademds una 



37 

composici6n farmac6utica para usarse en el tratarniento de los trastornos 

antenores que comprende el compuesto de f6rmula (1) o una sal 

farmac6uticamente aceptable del mismo y un portador farmac6uticamente 

aceptable. 

5. La presente lnvenci6n adernds proporciona una composici6n 

%rmac6utica que comprende el compuesto, de f6rmula (1) o una sal 

farmac6uticamente aceptable del mismo y un portador.farmac6uticamente 

aceptable. 

Compuestos de f6rmula (1) se pueden usar en combinaci6n con 

10 otros agentes terap6uticos, por ejemplo medicamentos reclamados por ser 

Otiles como modificadores de enfermedad o como tratarnientos sintom(3ticos 

de la enfermedad de Alzheimer. Ejemplos adecuados de otros agentes 

terap6uticos pueden ser agentes conocidos porque modifican la transmis16n 

colin6rgica tal como antagonistas de 5-HT6, agonistas muscarinicos M1, 

15 antagonistas muscarinicos M2 o inhibidores de acetilcolinestarasa. Cuando 

los compuestos se usan en combinaci6n con otros ’agentes terap6uticos, los 

compuestos se pueden administrar o de manera secuencial o de manera 

simultAnea por cualquier ruta conveniente. 

La invencl6n por tanto provee,’ en un aspecto adicional, una 

20 combinaci6n que comprende un. compuesto de f6nnula (1) o un derivado 

farmac6uticamente aceptable del mismo junto con un agente, o agentes 

terap6uticos adiclonales. 

Las combinaciones referidas antedormente pueden 
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convenientemente presentarse para uso en la forma de una formulacift 

farmac6utica y por tanto formulaciones farmac6uticas que comprenden una 

combinac!6n como se definI6 anteriormente junto con un portador o excipiente 

farmac6uticamente aceptable, comprende un aspecto adicional de la 

5 invenci6n. Los componentes individuales de dichas combinaciones se pueden 

administrar o de manera secuencial o de manera simultAnea en formulaciones 

farmac6uticas separadas o combinadas. 

Cuando un compuesto de f6rmula (1) o un derivado 

10 farmac6uticamente aceptable del mismo se usan, en combinaci6n con un 

10 segundo agente terap6utico activo contra el mismo estado de enfermedad la 

dosis de cada compuesto puede diferir de aquel cuando el compuesto se usa 

solo. Dosis apropiadas se apreciardn fAcilmente por aquellos con experiencla 

en la t6cnica. 

Una composici6n farmac6utica de la invenci6n, que se puede 

15 preparar por mezcla, de manera adecuada a temperatura ambiente y presi6n 

atmosf6rica, normalmente se adapta para administraci6n oral, parenteral o 
9 

is rectal Y, como tal, puede estar en la forma? de tabletas, cfipsulas, 

preparaciones liquidas orales, polvos, grAnulos, pastillas, polvos 

reconstituibles, soluciones inyectables o infusibles o suspensiones o 

20 supositorios. Generalmente se prefieren composiciones administrables 

oralmente. 

Las tabletas y cApsulas para la administraci6n oral pueden estar 

en forma de dosis unitarias, y pueden contener excipientes convencionales, 
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tales como agentes aglutinantes, sustancias de relleno, lubricantes para 

elaboraci6n de tabletas, desintegrantes y agentes humectantes aceptables. 

Las tabletas se pueden recubdr de acuerdo a los m6todos bien conocidos en 

la prdctica farmac6utica normal. 

5 Preparaciones liquidas orales pueden estar en la forma de, por 

ejemplo, suspensi6n acuosa o aceitosa, soluciones, emulsiones, jarabes o 

elixires, o pueden estar en la forma de un producto seco para reconstituci6n 

con agua u otro vehiculo adecuado antes de Usarse. Dichas preparaciones 

liquidas pueden contener aditivos convencionales tales como agentes de 

10 suspensi6n, agentes de emulsionamiento, vehiculos no acuosos (que pueden 

incluir aceites comestibles), conservadores, y si se desea, saborizantes; o 

colorantes convencionales. 

Para la administraci6n parenteral, formas de dosificaci6n unitaria 

fluida se preparan utilizando un compuesto de la invenci6n o una sal 

15 farmac6uticamente aceptable del mismo y un vehiculo est6ril. El compuesto, 

dependiendo del vehiculo y concentraci6n usada, puede estar suspendido o 

0 disuelto en el vehiculo. En las preparaciones de las. soluciones, el compuesto 

se puede disolver para inyecci6n y filtrar en forma esterilizada antes del 

Ilenado en un frasco o ampolleta adecuado y sellado. De manera conveniente, 

20 adyuvantes tales como un anest6sico local, conservadores y agentes de 

regulaci6n de pH se disuelven en el vehiculo. Para incrementar la estabilidad, 

la composici6n se puede congelar despu6s del lienado en el frasco y el agua 

se remueve bajo vaclo. Suspensiones parenterales se preparan 



sustancialmente de la misma manera, excepto que el compuesto, se suspencle 

en el vehiculoen lugar de disolverse, y estedlizaci6n.no se puede tealizar por. 

medio de filtra.cl6n. El compuesto se puede esterilizar por exposicl6n a 6xido 

de etileno antes de suspensl6n en un vehiculo est6dl. De manera 

5 convenlente, un agente tensioactivo o agente hurnectante se incluye en la 

composicl6n para ftcilitar distribuci6n uniforme del compuesto 

La composlc!6n puede contener de 0.1% a 99% en peso, 

preferiblemente de 10 a 6011/6 en peso, del materialactivo, dependiendo del 

stracl6nAa dosis del compuesto usado.en el tratamiento cle. m6todo de admin! 

10 los trastomos anteriormente mencionados variard de la, manera usual con la 

sededad de los trastomos, el peso. de la persona que sufre, y otros factores 

similares. Sin’embargo, como una gula general closis unitarlas adecuaclas 

pueden ser’de 0.05 a 100 mg, mAs adecuadamente de 0.1 a 200 mg y aOn 

mcis preferiblemente 1.0 a 200 m En un aspecto, una closis unitada 9 

15 adecuada.serd de 0.1 a 50 mg. Dichas. closis unitarlas se pueden administrar 

mAs. de una vez por d1a, por ejemplo.clos o tres veces por d1a. Dicha Wrap* 

se puede extender por un nOmero de semanas o meses. 

Las siguientes. clescripciones y ejemplos ilustran la preparaci6n 

de compuestos de la Invencl6n. 

20 
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..,DESCRIPCION I 

Clorhildrato do 11 -4 ilmetll)hexahidro.4H-azopin-4-ona (DI) 

Mkodo _A 

Clorhidrato de hexahidro-4H-azepin-4-ona (10g, 66.9 mmol); (se 

puede. preparar como se des. cribe en Synthetic Communications 0 992), 22(9)0 

1249-58) se suspende en diclorometano (100 ml) y triefflamina (9.31 ml, 66.9 

mmol) se aflade, sequido por benzaldehfdo (68 ml, 0.669 mol). La mezcla se 

agita a temperatura amblente durante 30 minutos bajo arg6n, despu6s so 

10 enfrfa en hielo:miehtres se arlade en porclones triacetoxiborohidruro (17 g, 80 

mmol). La mezcla se agita y se deja alcanzar la temperatura amblente, 

despu6s, se agita durante 2 horas. Se aflade, soluci6n de hidr6x!do de sodio 

2M (80. ml), las capas se separan y la capa acuosa se extra.e con 

diclorometano ’(x2). Los extractos. orgAnlcos combinados, se evaporan hasta 

15 que quade la mitad del volumen, despu6s se extraen con dcldo clorh1drico 2M 

(2 x 100 ml). La capa acuosa se hace bAsica con soluci6n de hidr6xido de 

sodio al 50% y se extrae con diclorometano (x 2). Los extractos orgdnicos 

combinados se secan sobre. sulfato de magnesio y se evapora para producir el 

compuesto del titulo (131). 

20. ’H RMN (DEMO-d6) 6 1.99-2.02 (1 H, m), 2.14-2.24 (1 H. M)I 

2..51-2.53 (1 H, m) 2.58-2.70 (2H, m) 3.05-3.13 0 H, s) 3.18-3.37 (2H, m), 3.48-

3.51 7 .,(2H, m), 4.37 (21-1, d) 7.467 .47 (31-1, m) 7.66-7.67 (2,H, m) 11.36 (1 H, b 
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_M6todo B 

Una suspensi6n de clorhidrato de hexahidro-4H-azepin-4-ona (6 

9, 33.4 m.mol); (se, puede preparar como se describe an Synthetic 

Communications (1992), 22(g), 1249-58) an diclorometano (50 ml) se trata con 

5. benzaidehido (34 ml, 33.4-mmol) y trietilamina (4.66’.mi, 33.4 mmol) y se deja 

aigitar a temperatura arnbiente Por aproximadamente 10 minutos. 

Triacetoxiborohldruro de sodio (10.6 g, 50. 1 mmol) se aRade y la mezela so 

agita a:temperatu.ra ambiente durante 4 horas. Despu6.s do este tlempo la 

reacc16n se templa con soluc16ri de NaOH. 2M (-50 mi) y se extrae, con 

10 diclorometano (2 x 200 ml), se lava con salmuera, se seca sobre’sulfato. de 

magnesio, se evapora y purifica por cromatograffe de columna an gel de 

silice, eluyendo con un.a mezcla de amonlaco 2M an metanol y didorometano 

(04%). La sal de HCI se forma usando 1.1 equivalentes de HCI 1M an dietil 

6ter produciendo el compuesto del titulo (01). 

is. 

EM (ES+) We 204 [M+H]+. 

DESCRIPCION 2 

I-ffienlim2bl)hexahidro-4H-azopin4-ona (P2 

20 Clorhidrato de hexahidm-4H-azepin-4-ona (10 g, 66.9 mmol); (se 

puede preparar como. se describe an Synthetic Communications (I 992),.22(g), 

1 -58) se suspende an diclo 249 rometano (100 ml) y trietilamina (9.31 ml, 66.9 

mmol) so Made, seguldo por benzaldeh(do (68, ml, 0.669 mol). La mezela se 



(se puede preparar como se describe enla descripci6n 1) (10 g, 41.72 mmol) a 
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la Mezcla anterior a 00C.alrededor de .10 minutos. La mezela se agita a 00C 

durante 46 minutos despu6s se, deja calentar a temperatura ambiente, y se 

agita toda. la noche. La reacci.6n. se vierte en porclones en acetato de sodio 

(100 g) en agua (800 ml). La mezcla resultants se, ajusta a pH 10 con soluci6n 

5 do h1dr6xido de sodio 2M y despu6s se separa. La capa acuosa se extras con 

diclorometano (x2) y los, extractos orgimicos combinados se lavan con 

se secan sobre sulfato de magnesio y so evaporan para 

proporcionar el compuesto del titulo que se puede usar sin purificaci6n 

adiclonal (D3). 

10 EM (ES+) We 250,252 [M+Hr. 

M6tgdo B 

iSo
 Made dimeblformamida (10.11 ml, 132 mmol) a 

diclorometano (140 ml) bajo arg6.n seonfrla a O’IC. Se aflade gota a gota Y. 

15 oxicloruro de f6sforo (9.87 ml, 106 mmol) y la rnezcla se agita a Oc’C duranto 2 

-preparar como se horas. 1-(Fenilmetil) hexahidro-4H-azepin-4-ona (se,puede 

describe en la descripc16n 2) (13.4 g, 65.95 mmol) se, disuelve en 

diclorometano (40 ml) y se ahade en gota a gota alrededor de 10 minutos a la 

rnezcla anterior a O"C. La mezela se agita a OOC durante 45 minutos despu6s 

20 se deja calentar 6 temperatura amblente y se agita toda la noche. La reacc!6n 

se viefte en porciones.en acetato de, sodio (130 g) en agua (11). La mezcla 

resultants se ajusta a pHIO con soluci6n de hidr6xido do sodio 2M y despu6s 

se separa. La capa acuose se extras con d1clorometano (x2) y los extractos 

T 
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org6n1cos combinados, se -lavan con salmuera, - se, -secan sobre sulfato do 

magnesio y se evaporan para proporcionar el compuesto del titulo que se 

T -T puede usar sin purificaci6n adicional (133). 

EM (ES+) mle 250, -?52 [M+H]+. 

5 

MOtoda, 

A una soluci6n de dim6tifformamida (385 gl, 5 mmol) en’ 

diclorometano anhidro (6 ml) en un baAo de hielo, se, ahade muy lentamente 

oxicloruro de f6sforo (374 gl, -4 mmol). La mezela re,sultante- se deja agitar en 

10 un baflo cle hielo durante 3 horas-. Despuds de este fiernpo, clorhidrato de I-

(fenilmebl)hexahidro-4H?-azepinA-ona (se puede preparar c*mo se descdbe 

IT en la descripei6n 1) (600 mg, 2.5 mmol) se aAade en po ones y clespubs la rc! 

Me;jCla de reacci6n se deja agiftir a temperatura ambiente toda la noche. El 
iz 

siguiente d1a, la mezela se, ahade lentamente una mezcla agitada 

16 vigorosamente de acetato cle sodio (6 9, 73.2 mol);en hielo-agua (60 -ml). La 

r?fiezcla resultante se ajusta a PRIO usando NaOH 2M y se extae con 

diclorometano (3 x 60 ml). U1, capa orgdnica se combina y se, lava c -on 

NaHCO3 y salmuera, se seca sobre _MgSO4 y se evapora. La mezcla cmda 

resultante del compuesto d I fituto se puede usar sin purificaci6n adicional e 

20 --(03). 

EM (ES+) We 250 [M+H1 
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DESCRIPCION 4 

Oxima do 6-cloro-i-(fanilmotil)-2.3,6.7-tetrahidro-IH-azet)in-4 

carbaldehido-(134) 

6 Una soluci6n de 5-cloro- 1 -(fen ilmatil)-2,3,6,7-tetrah id ro-1 H-

azepina-4-carbaldehido (se puede preparar corno, se describe en la 

descripci6n 3) (11. 6g, 46.5 mmol) en etanol (100 ml) se agita con clorhidrato 

de hidroxilarnina (3.23 g, 46.5 mmol) a temperatura’6mbiente por 72 horas. El 

etanol se, ramueve mediante evaporaci6n y el residuo se divide entre acetato 

1.0 de etilo y una soluci6n saturada de bicarbonato de sodio. El acetato de etilo se 

lava con agua. & salmuera, despuds se seca y se evapora para producir. el 

compuesto del titulo (D4). 

EM (ES+) We 265 & 267 [M+H]+. 

is DESCRIPCION 6 

64fenilmogil-2.4.5,6.7.8-hexahidroR!razoloA3.4Aazopina (D5) 

Modo A 

A una soluci6n de 5-cloro- 1 -(fen ilmetil)-2,3,6,7-tetrahidro- 1 H-

20 azepina-4-carbaldehido (se puede preparar corno se describe en la 

descdpci6n 3) (10.4 g, 41.8 mmol) en etanol (30 ml) se aflade una cantidad 

catalltica de Acido clorh1drico 2M (5 gotas), seguido por hidrato de hidrazina 

(2.43 ml, 50.2 mmol). La mezcla resultante se calienta a reflujo por 48 horas y 



se concentra in vacuo.. La. mezela, crucla resultant6 se diluye con agua, se 

ca ndo un s lucl6n e basIfi usa a o saturada de bicarbonato d sodio y se extrae en 

acetato de etilo. Los extractos se combinan, se. lavan con salmuera, se secan 

sobre sulfato de magnesio y se concentran in va cuo. El producto so purifica 

.5 mediante cromatografta-en silice, eluyendo con una mezela de amoniaco 2M 

en metanoUdiclorometano (2-40/6) pare producir el compuesto del titulo (135). 

EM (ES+) We 228 [M+Hr. 

10 5-cloro-I -(fenilmetil)-2,3,6,7.?tetrahidro-I H-aze.pina4-

carbaideh(do, (se puede preparar corno se descdbe en la descnpci6n 3) (se 

asurne 41.72 mmol), hicirato de h1drazina (2.23 ml,’45.89 mmol) y Acido 

’clorhiclemo 2M. (5 g6tas) se agitan en etanol (100:ml) y se calienta a reflujo 

clurante 76 horas.,El solvente se evapora y el residuo se diVide entre acetato 

16’ de etilo y agua y se hace bcisico mediante la adic!6n de blearbonato de sodlo. 

La fase acuosa se extrae con acetato de etilo y las capas orgdnicas 

combinaclas se lavan con salmuera, se secan sobre sulfato de magneslo y se, 

evaporan. El residuo sepurifica mediante cromatografla de columna, eluyendo 

con amonlaco 2M al 2-4%, en metanoVdiclorometano para pro I porcion.ar e 

20 cornpu.esto?del titulo (D.5). 

EM (ES+) We 228 [M+Hr. 
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M6todg -C 

-cloro-1 -(fenllmetil)-2,3,6,7-A una suspensi6n de oxima de 5 

tetrahidro-I H-azepina-4-carbaldehido (se puede preparar como se describe 

en la descripci6n 4) (400 mg, 1.51 mmol) en etanol (8 ml) y Acido clorh1drico (4 

5, gotas) se aflade, h1drato de hidrazina (8 ml). La suspensi6n resultante se 

calienta a reflujo durante el fin de semana. La mezcla se deja enfriar a 

temperatura amblente y se trata con exceso de acetona. Se extrae con 2xlOO 

ml de acetato de otil.o. La fase acuosa se basifica usando solucl6n do 

bicarbonato de sodio y se re-extrae con acetato de. etilo. Los extractos 

10 combinados so secan, evaporan, y se disuelven en diclorometano y se aplican 

a dos cartuchos SCX de 10 g, eluyendo con metanoi despu6s una soluc16n 

.2M de amoniaco on metanol. Las fracciones bAsicas se combinan, se 

evaporan y so purifican mediante cromatografla de columna eluyendo con una 

mezcla de amoniaco 2M en metanol y diclorometano (0-5%) para producir el 

15 producto (D5). 

EM (ES+) We 228 [M+H]+. 

M6todo D 

A una suspensl6n de oxima de 6-cloro-l-(fenilmetil)-2,3,6,7-

20 tetrahidro-IH-azopina-4-carbaldehfdo (se puede preparar corno se describe 

en la descdpci6n 4) (200 mg, 0.76 mmol) en etanol (2 ml) y Acido clorhiddco (1 

gota) so afladle hidrato de h1drazina (2 ml). La. suspensl6n resultante se 

calienta a reflujo durante 15 minutos y despu6s toda la noche. 2 ml 



CIE 

adicionales de hidrato de hidrazina se ahaden y se calienta a reflujo 

continuando por 1 hora. La mezcla de reacci6n se deja enfriar, se templa con 

acetona, se lava con agua y re-extrae con acetato de etilo (3 x 50 ml). Los 

extractos combinados se secan sobre sulfato de magnesio y se purifican 

5 mediante cromatografla de columna eluyendo con una mezcla de amonlaco 

2M en metanol y diclorometano (0-3%) para producit el producto (D5). 

’H RMN (MeOD) 8 2.68-2.70 (2H, m), 2.78 (4H, m), 2.84-2.87 

(2H, m), 3.80 (2H, s), 7.23-7.27 (2H, m), 7.31-7.34 (2H, m), 7.38-7.40 (2H, m). 

10 M6todo E 

Una soluci6n de 5-cloro-I -(fen ilmetil)-2,3,6,7-tetrah id ro-1 H-

azepina-4-carbaldehido (se puede preparar como se describe en la 

descripci6n 3) (10.41 g, 41.8 mmol) en etanol (30 ml) y icido clorhidrico (5 

gotas) se trata con hidrato de hidrazina (2.43 ml, ?0.2 mmol) y se calienta a 

15 reflujo toda la noche. La mezcla de reacci6n se evapora para proporcionar una 

aceite viscoso que se redisuelve en etanol (30 ml) y se calienta a reflujo 

durante 27 horas en total. Despu6s de enfriamiento a temperatura amblente la 

mezcla se evapora, se disuelve en agua y acetato de, etiio, se basifica usando 

bicarbonato de sodio y se extrae con acetato de etilo (3 x 150 ml). Los 

20 extractos combinados se lavan con salmuera, se secan sobre sulfato de 

magnesio, se evaporan y se purifican mediante cromatografla de columna 

eluyendo con una mezcla de amoniaco 2M en metanol y diclorometano (24%) 

para producir el producto (D5). 

I 
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EM (ES+) We 228 [M+H]+. 

M6todo F 

Una soluci6n de 5-cloro-I -(fan ilmotil)-2,3,6,7-tetrahidro- 1 H’ 

5 azepina-4-carbaldehido (se puede preparar corno so descdbe on la 

descripci6n 3) (1.73 g, 6.95 mmol) on etanol (10 ml) so trata con hidrato de 

hidrazina (0.37 ml, 7.64 mmol) y so callenta a reflujo durante 18 horas y 

despu6s unos 2 dias adicionales. Despu6s de enfriamlento a temperatura 

ambiente la mezcla so filtra y el flitrado so evapora y so disuelve on agua. El 

10 pH so ajusta a 8 usando bicarbonato de sodio, seggido por la extracci6n con 

acetato de. etilo. Los extractos combinados so secan sobre sulfato de 

magnesio, so evapora y so pudflca mediante cromatografla de columna 

eluyendo con una mezcla de amoniaco 2M on metanol y diclorometano (2-4%) 

para producir el producto (D5). 

15 EM (ES+) We 228 [M+H]’. 

Mdtodo G 

A una soluc16n de 5-cloro-1 -(fen ilmetil)-2,3,6,7-tetrah id ro- 1 H-

azepina-4-carbaidehido (se puede preparar corno so descdbe on la 

descdpci6n 3) (500 mg, 0.2 mmol) on etanol (5 ml) y HCI 2M (3 gotas) so 

aflade lentamente hidrato de hidrazin a (106 gi, 2.2 mmol). La mezcla 

resultante so calienta a reflujo. bajo arg6n, toda la noche. Al siguiente dia, la 

mezela so evapora a sequedad, so disuelve en, 40 ml de agua, so ajusta el pH 
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a 8 usando bicarbonato de sodio y se extrae con 3 x 50 ml de acetato de etilo. 

Las capas org;Anicas se combinan despu6s se lavan con salmuera y se secan 

sobre M9SO4 y se evaporan. El crudo resultante se purifica usando 

cromatografla en gel de silice para producir el producto del titulo (D5); 

5 EM (ES+) We 228 [M+H]+ y 7-(fenilmetil)-2,4,5,6,7,8-

hexahidropirazolo[3,4-c]azepina corno una mezcla (85:15). 

DESCRIPCION 6 

Clorhidrato do 2.4.5.6.7,8-hexahidropirazolor3,4-dlazepina (106) 

10 

6-(fenilmetil)-2,4,5,6,7,8-hexahidropirazolo[3,4-d]azepina (se 

puede preparar corno se describe en la descripci6n 5) (5.52 g, 24.29 mmol) se 

disuelve en etanol (70 ml) bajo, arg6n y Acido clorh1drico 2M (12.2 ml, 24.4 

mmol) se aflade, seguido por catalizador de paladio en carb6n al 10% con 

15 50% de humedad (1 g). La mezcla se agita bajo una atm6sfera de hidr6geno 

por 18 horas. El catalizador se filtra y el filtrado se evapora para proporcionar 

el compuesto del titulo (136). 

EM (ES+) We [M+H]+. 
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N16todo C 

4,5,7,8-tetahidropirazolo[3,4-djazepina-6(2H)-carboxilato de 1,1-

dimetiletiflo (se puede preparar corno se describe en [a descripci6n 9) (1.4 9, 

5.9 mmol) en diclormetano (2 ml) se trata con dc1do trifluorac6tico (2 ml). 

5 Despu&s de 1 hora la mezcla se reduce, se disuelve en metanol y se aplica a 

un cartucho de intercambio 16nico SCX y se lava con metanol y despu6s una 

soluci6n 2M de amoniaco en metanol. Los fracciones que contienert amon-iaco 

despu6s se combinan y se reducen y el residuo resultante se cromatograffa 

en gel de silice eluyendo con 1:99 enjuagando, a 20:80 de mezcla de 

10 amoniaco 2M en. metanol diclorometano para pToducir el compuesto del 

titulo (W). 

EM (ES+) [M+H]+ a m/z 138.12 

DESCRIPCION 8 

15 4-fortnif-S-oxohexahidro-lH-azovina-I -carbolitato do 1, JAIM2filetilo JU8 

4-oxohexahidro-1 H-azepina-I -carboyJlato de ij-dimefiletilo 

(comerclalmente disponible de, por ejemplo, Magic Chemicals..(2.0 g, 9A 

mmol) en tetrahidrofurano a -780C se trata com una soluci6n 2M de 

20 diisopropilamida del litio (4.7 ml, 9.4 mmol) en tetrahidrofurano. Despu6s de 

20 minutos formiato de etilo puro (0.7 g, 9.4 mmoly se aflade y la mezcla de 

reacci6n se deja calentar a temperatura ambiente. Despu6s de 2 horas to 

reacci6n se templa, se vierte en agua 
y  s 6 ’extrae varias vedes con mostato de 
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etilo. Las capas orgAnicas combinadas despu6s se secan y se reducen in 

vacuo para producir el compuesto del titulo que se puede usar sin purificaci6n 

adiclonal (DS). 

5 DESCRIPCION 9 

4.6.6.7-tetrahiqropirazolo[14AazeL)Ina-8(2H)-carboxilatD de 1.1 

41metiletilo (D9) 

Modo A 

10 Clorhidrato de 2,4,5,6,7,8-hexahidropirazolo[3,4-d]awpina (se 

puede preparar corno en la descripc!6n 6) (4.1 g, 23.58 mmol) se suspende en 

1-1 tetrahidrofurano y dimetifformamida (100 ml) y se enfria a OOC.- Se’ ahade 

trietilamina (6.6 ml, 47.16 ml), seguido por dicarbonato de di-tere-butilo (6.14 

g, 23.58 mmol). La mezcla se agita y se deja ca]entar a temperatura ambiente 

16 alrededor de 2 horas, despu6s se evapora, El residuo se disuelve en dietif Oter 

se y lavc! con agua (x3).- La capa orgAnica se seca sobre sulfato, de- magnesio 

e evapora. residuo se purfta mediante cromatografta ffistantd y s El nea, 

eluyendo con amonlaco 2M _24% n metanol/diclorometano para proporcionar 

el compuesto del titulo (139). 

20 EMES+) mle 182 [M+’BUI 
. 

M6todo B 

-2,4,5,6,7,8-hexahidropirazolo[3,4-d]azepina (se puede preparar 
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Como se describe en la descripci6n 7) (250mg, 1.82 mmol) se suspende en 

tetrahidrofurano (5 mi), se trata con trietilamina (0.25 ml, 1.82 mmof) y bls(1,1-

dimetiletil) dicarbonato (397 mg, 1.82 mmol) y la mozolaresultante se agita a 

temperature ambiente bajo arg6n durante 2 horas. El solvente se remueve 

.:5 bajo presi6n reducida y el producto purificado mediante cromatografla en 

silice, eluyendo con una mezcla de amoniaco 2M en metanol/diclorometano 

(2-5%) pare producir el Compuesto del titulo, (D9). 

EM (ES+) m/e. 182 [M+Bu]+. 

10. M6todo C 

Una soluci6n de 2,4,5,6,7,8-tetrahidropirazolo[3,4-djazepina (se 

puede preparar como se describe. en.la descripci6n 7) (800 mg, 5.84 mmol) en 

tetrahidrofurano (10 ml) se trata con trietilamina (815 gl, 5.84 mmol)y bis(1,1-

dimetiletii)dicarbonato (1.27 g, 5.84 mmol), despu6s so agita a temperature 

16 ambiente durante 2 horas, bajo arg6n. Despu6s 61 solvente se evapora. in 

vacuo, el r"Iduo se purifica mediante cromatografla de columna en gel de, 

s.1tice, eluyendo con una mezcla de amonfaco 2M en metanoVdiclorometano 

(0-10%), pare producir el compuesto del titulo (Dg).. 

EM (ES+) We 238 [M+H]+. 

20 

?Av 



crudo, aproximadamente 9.4, mmol),en etanol (20 ml) se trata, don h1drato de 

hidrazina. (1.4 g,? 30 mmol). La mezela se calienta a reflujo durante 2 horas 

antes de ser enfdada a temperatura amblente y reducida in vacuo. El producto 

crudo despu6s se purifica en gel de stlice, eluyen.do con acetaio de etilopara 

.5 producir el compuesto del Vulo (D9). 

EM: (ES+) [M+Hr a m/z 238.18. 

DIESCLUIRCION 10 

2d4-gi anofsnII)-4,S,7,8=tWahIdr -dlgzei)ina-6(2H)-carbpxi opirazolof3.4 lato, 

10 do 11,141motiletilo (!210) 

4,5,7,8-tetrahidropirazolo[3,4-d]azepinef-6(2H)-carbo)a’lato de 

1, l,dimetiletilo (se puede preparar corno. se describe en la descdpoi6n 9) (1.80 

g, 7.58 mmol), ;Acido, 4-clanofenil bor6nico (2-23 g, :15-16 mmol; 

16.. comercialmente disponible de, por ejernplo, Aldrich), acetato, de cobre (11) 

(4.15 g, 22.76 mmol), pirldina (1.21 ml,.15.16 mmol) y tamizados moleculares 

4A en polvo (5.33 g) se agitan on diclorometand (80 ml) a temperatura 

amblente en alre por 40 horas. La mezcla’se filtra a trav6s de una almohadilla:. 

de Kieseiguhr y el filtrado so evapora. El residuo, se disuelve en acetato de 

20 etild y la soluci6n se lave con solucl6n de bicarbonito de. sodioa’l 5% (x3), se 

seca sobre sulfato de magneslo y se evapora. El residuo se purifica, mediante 

cromatografla instantiknea eluyendo con acetato de etilo 10-40% en n-pentano 

Para proporclonar el compuesto del titulo, (D1 0). 
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V(? 

disponible de por ejemplo, Aldrich), acetato de cobre (11) (2.22 g, 12.18 mmol), 

piridina (0.646 ml, 8.12 mmol) y tamizados moleculares A en polvo (2.85 g) 

se agita en diclorometano (40 ml) a temperatura ambiente en aire durante 64 

horas. La mezcla se filtra a trav6s de una almohadilla de Kleselguhr y el 

5 filtrado se evappra. El residuo so disuelve en acetato de etilo y [a soluci6n se 

lava con soluci6n de bicarbonato de sodio al 5% (4), se seca sobre sulfato de 

magnesio y se evapora. El residuo se purifica mediante cromatografla 

instant6nea eluyendo con acetato de etilo 10-30% en n-pentano para 

proporcionar el compuesto del fitulo (D12). 

10 EM (ES+) We 392,394 [M+H]+. 

M6todo B 

4,5,7,8-tetrahidropirazolo[3,4-d]azepina-6(2H)-carbo)(ilato de 

1,1dimetiletilo (se puede preparar como se describe en la descripci6n 9) (254 

15 mg, 1.07 mmol), dcido (4-bromofenil)bor6nico (431 mg, 2.14 mmol; 

comercialmente disponible de, por ejemplo, Aldrich), acetato de cobre (583 

mg, 3.21 mmol), piddina (0.17 ml, 2.14 mmol) y tamices moleculares de 4 

angstrom (0.75 g) se ahaden juntos en diclorometano (10 ml) y la mezcla 

resultante se agita a temperatura ambiente bajo aire durante 18 horas. La 

20 mezcla se calienta a 400C durante 7 horas. La mezcla se deja enfriar a 

temperatura ambiente y se agita durante 18 horas. La mezcla se filtra a trav6s 

de celite y el solvente se evapora. El residuo se disuelve en acetato de etilo y 

se lava con soluci6n de bicarbonato do sodio saturada. La capa de acetato do 
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etilo se, separa, se seca bajo sulfato de magnesio y se evapora. Elproducto se. 

pudfica mediante cromatografla do columna eluyendo con una mezcla de 

acetato, de etilo/pentano (1:9 a 1:4) para producir el compuesto del titulo 

(D12). 

5 EM (ES+) We 392 & 394 [M+H]+. 

M6todo C 

Una solucl6n de 4,5,7,8-tetrahidropirazolo[3,4-djazepina-6(2H)-

carboxilato ide 1,1-dimetileblo (se puede pre arar como se describe en la 
p 

.10 descripc!6n . 9) (90.0 mg, 18 mmol), dcido 4-brornofenilbor6nico (1.5 g, 7.6 

mmol, comercialmente disponible de, por ejemplo,:A.Iddch), acetato de cobre 

(2,06 g, 11.4 mmol), tarnices moleculares (4A, 3.5 g) y piridina (614 gli 7.6 

mmol). en diclorometano (50 ml) se agita a temperatura ambiente abierto, a la 

atm6sfera durante 60. horas. La me zcla, despu6s se filtra a trav6s de 

15 almohadilla do celite, lavando con metanol. El solvente se evapora in vacuo. El 

e residuo se.toma en acetato de etilo y se lava con carbonato hidr6geho d 

sodlo acuoso al 5% (4) y salmuera, despu6s se seca sobre sulfato de’ 

magnesio y so evapora In vacuo. El residuo resultants so purifica mediante 

cromatograffa on gel de silice eluyendo con una miazcla de amoniaco 2M en 

20 metanoVdiclorometano (0-6%),.seguldo. por cromatografla adicional en gel de 

silice, eluyendo con una mezela de acetato, de otilo en hexano (10-20%) para 

producir el cornpuesto del titulo. (1312). 

EM (ES+) We 336 y 338 [M+’Bu]+. 
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DESCRIPCION 13 

146-bromo-2-g)lridinil)-2-pirrolidinona (DIM 

Modo A 

5 A una solucl6n de 2-pirrolidinona (797. gi, 10.4 mmol) en 

dimetilformamida (10 rhl) a OOC se aflade hidruro de sodio (60% en peso, en 

aceite, 416 mg, 10.4 mmol) en porciones. La mezela de reaccift se deja 

agitar a temperatura amblente durante 30 minutos antes de la adici6n de una 

solucl6n de 5-bromo-2-cloropirldina (1.00 g, 5.20 mmoD on dimeti,iformamida 

.10 (2 ml). La mezcla resultante: se deja calentar a temperatura ambiente duranto 

18 horas, despu6s se calienta a 500C durante I hora y despu6s a 800C por 1.5 

horas adicionales. Se afladen metanol y agua y la mezcla se extrae en 

diclorometano, se seca sobre sulfato de magnesio y.se concentra in vacuo. El 

producto: se purifica mediante cromatograffa en. silice, eluyendo con una 

1.5 mezc.la de acetato de etilo y pentano (0-50%) para producir el compuesto del 

titulo (D13). 

EM (ES+) mle 241 & 243 [M+’Bu]+. 

M6todo B 

2.0 . A, una soluci6n de pirrolidinona (0.797 ml, 10.4 mmol) en 

dimetilforfnamida (10 MI) a OOC se aflade hidruro de sodlo (60% en peso en 

aceite, 416 mg, 10.4 mmol) en porclones. La mezcla resOltante se deja agitar 

a OOC durante 30, minutos. Una solucl6n de 5-bromo-2-cloropiddina (1.00 g, 
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diclorometano y metanol. El filtrado, se evapo?? s e redisuelve en metanol y so 

pasa debajod,e un cartucho SCx de 10 g, eluyendo con metanol, despu6s una 

soluci6n 2M de amoniaco en metanol. La mezcla cruda se purifica mediante 

cromatografta de fase inversa eluyendo con una mezcla de acetonkdlo y agua. 

5 (5-100%) para producir el producto (D14); 

EM (ES+) We 382 & 384 [M+H]*. 

M6todo B 

6-(fenilmetil)-2,4,5,6,7,8-hexahidropiraZolo[3,4-d]azepina (se 

.10 puede preparar corno se descdbe en la d"cdpci6n 5) (50 mg, 0.22 mmol), 

Acido 4-broma-fenil borOnleo (88 mg, 0.44 mmol; comercialmente. disponible 

do, por ejernplo, Aldrich), acetato do cobre (11) (120 mg, 0.66 mmol) y pirldina 

.(35 pl, 0.44 mmol) y tarnices, moleculares 4A (150 mg) se agitan a temperatura 

ambiente bajo aire durante 72 horas. El crudo resultante despu6s se carga en 

1.5 un cartucho de intercambio l6nlco pre-equilibrado de g (SCX), eluyendo con 

.metanol y amoniaco 2M en metAnol. Las fracciones b6sicas so evaporan y el 

crudo resultante se purifica mediante cromatograff.a do fase inversa. para 

producir el compuesto del titulo corno una sal f6rmica. Este producto se carga 

en: un cartucho. de intercambio i6nico pre-equilibrado do 1 g (SCX) y se eluye 

20 :con metanol y metanol en amonlaco 2M. Las fracciones bAsIcas se combinan 

y se evaporan para producir el producto del titulo (D14). 

EM (ES+) We 382/384 [M+H]". 
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DESCRIPCION 15, 

240-broMo-3-piriginil)-6-(Loglimatil)-2.4.5.6.7.8-hgAahidropimzoloL3.4. 

dlazovina (9.16-1 

5 Una me’zcla do 6-(fenilrneti-l)-2,4,5,6,7,8-hexahidropirazolo[3,4-

djazepina (se puede preparar corno so descdbe an la descdpci6n 5) (200 tng, 

0.88 mmol), Acido (6-brorno-3-piddinil)bor6nico, (355 mg, 1.76 mmol),-.acetato 

do cobra (478 mg, 2.64 mmo,l), piddina ((0.142 ml, 1.76 -mmol) y tarniceils. 

moleculares (600 mg) an diclorometano (10. ml) so dejan agitar a temperatura 

10 ambiente an ?un matraz ablerto a la atm6sfera durante 240 horas. La mezcla 

do reaccift ze filtra a trav6s do una almohadilla do celite, lavando con 

diclorometgkno y metdnol. El filtrado so evapora, so redisuelve an metanol y so 

pasa debajo. do un cartucho SCX do 10 g, eluyendo con metanol, despu6s. una 

soluci6n 2M do amoniaco an metanol. Las fracclones bisicas so combinan, so 

evaporan y se puffican media’nte. cromatografla do columna,’ eluyando con 

una mezcla do amoniaco 2M an metanol. y diclorometano. (0-10%). El producto 

mpuro so re-pudfica usando cromatografte do fase inversa, eluyendo. con una 

mezcla do a.cetonitdI.0 y ?gua (5-100% y 3-60%), paraproducir of producto. 

(015); 

20. EM (ES+) We 383 & 385 [M+Hj+o 
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�DESCRIPCION 16 

Ja-& fUnliMpjl)-5.6l7.8:t_etr_ahidropirazoloL3,4-dlazeoin-2L4Li)-in!!2-

piddinill-2-RIrrofidinona (D16) 

Mftodo A 

Una mezcla de 6-(fenilmetil)-2,4,5,6’7,8-hexahidropirazolo[3,4-

d]azepina (se puede preparar corno se describe en Ia. descripeft 5) (40.0 mg, 

0. 18 mmol), 1-(5-bromo-2-piddinil)-2-pirrolidinona (so, puede preparar corno se 

describe en Ia desedpci6n 13) (48.0 mg, 0.20 mmol), yoduro de cobre (1) (10.0 

10 mg, 0.05 mmol), trans-1,2-diaminociclohexano ?Ll, 0.05 mmol), y K3PO4:(137 

mg, 0.65 mmol) se suspende en dioxano (3 ml) y se calienta, bajo arg6n, a’ 

1400C duranto 18.horas. La mezcla crudase diluye con metanol, se aplica a 

un cartucho SCX (Varian uni6n-levigac!6n, 5 g) y se,lava con metanol seguldo 

por una mezcla de amoniaco 2M/metanol. Las fracciones bisicas se 

15 combinan, se evaporan y se purificanadicionalmente mediante cromatografla 

on. silice, eluyendo con una mezcla de amonlaco 2M en 

metanoVdiclorometano (0 p -5%) para producir el com uesto del titulo (D16). 

EM (ES+) We 388 [M+H]+. 

207 M6todo B 

Una mezcla de 6-(fenilmetil)-2,4,5,6,7,8-hexahidropirazolo[3,4-

d.jazep.ina (so puede preparar como se describe en Ia descripci6n 5) (40.0 mg, 

0. 18 mmol), 1-(5.-bromo-2-piddinil)-2-pirrolidinona (se puede preparar como se 
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n 

’describe en la descripc716n .13) (48.0 mg, 0.20 mmol), yoduro de cobre (10.0 

mg, 0.05 mmol), (I R,2R)-1,2-clefohexanodiamina’ (6.00 gi, 0.05 mmol) y 

f6sfato de potasio (137 mg, 0.65 mmol) en dioxano (3 ml), se calienta a reflujo 

t6da.la noche y despu6s se deja enfriar el fin de semana. La mezcla se diluye 

6 con metanol y se pasa debajo de,un cartucho SCX de 5 g, eluyendo con 

metanol despu6s una soluci6n.2M de amoniaco en metandl. Las fracciones 

bAsicas se combinan, so evapor ain y se purifican mediante cromatograffa de 

columna eluyendo con una mezcla de amoniaco 2M en metanol y 

diclorometa.no (0-5%) para producir el producto (D16). 

10’ EM (ES+) We 388 [M+Hr. 

M6todo C 

Una mezcla de 2-(6-bromo-3-piddin.ii)-6-(fenilmotil)-2,4,5,6,7,8-

hexahidropirazolo[3,4.-d]azepina (se puede prepa.rar corno se describe en la 

.15 descripci6n 15) (40 h1g, 0.10 mmol), 2-pirro’lidinona (15 111, 0.20 mmol), 

carbonato de potaslo (41 mg, 0.30 mmol), yoduro do, cobre (1) (6 mg, 0.03 

mmol) y N,N’-dimebl-1,2-etanodiamina (4 jil, 0.03 mmol):en dioxano (4 ml) so 

calienta a reflujo durante 24,horas. Las mismas cantidades nuevamente de 2-

pirrolidinona, yoduro de cobre (1) y N,N-dimetil-1,2-etanodiamina se afladen y 

20 la mezcla se -callenta a reflujo durante .2 horas. Despu6s el solvente so 

evapora m veouo, el residuo se purifica. por cartucho SCX seguldo por 

cromatografla en. gel de silice, eluyendo con una.mezcla de amoniaco 2M en 

metanol/diclorometano (0-10%). La columna se repite eluyendo con una 



-mezela de amonisco 2M en metanoVdiclorometano (077.5%) para producir el 

compuesto del titulo (DIS). 

EM (ES+) We 388 [M+H]+. 

5 DESCRIPCION 17 

2:L6-bromo:a-pirldinil)-4..527.1-tetrahlaroo[Mzolor3l4-dlilzeoina:l(2H)-

carboxift do Ill -dimedletflo (pjj7 

Una mezcla de 4,5,7,8-tetrOihidropirazolo[3,4-d]azepina-6(2H)-

-dimetilefilo ’(se puede. preparar corno so describe en Is 10 carboxilato de 1,1 

descripci6n 9) (207 mg,. 0.87 mmol), Acido (6-bromo-3 piridinil)bor6nico (204 

mmo), acetato de cobre (472 mg, 2.61 m’mol), piridina (140 gi, 1.74 mg, 1.74 1 

mmol) y tamloes moleculares (4A, 760 mg) en diclorometano (10 ml) so agita 

abierto a Is atm6sfera durante 8 dfas. La mezcla cruda despu6s so filtra a 

15 trav6s de una almohadilla de celite y se lava con diclorometano y amonlaco. 

Despu.6s de la.evaporac!6n in vacuo, el residuo se, purifica por cartucho SCx 
J: 

eluyendo con metanol primero despu6s amonlaco 2M en metanol. Las 

fracciones de metanol que contienen el producto se combinan y evaporan in 

vacuo, El residuo despu6s se purifies mediante cromatograffa de columna en 

20 ’gel de silice,eluyendo con una mezcla de hexano en acetato de etilo (10:1 a 

1:1) pare producir el compuesto del fitulo (1317). 

EM (ES+) We 393 y 395 [M+H]+. 
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DESCRIPQION 19 

I-rS-15.6.7.8.tetrahidropira;iolof3,4-dlazopin-2(4H)-ii)-2:RiridinilI 

Rirrolldinona (Dig) 

M6todo A 

1-{5-[6-(fenilmetil)-5,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)-

ii]-2-piridinil)-2-pirrolidinona (se puede:: preparar corno se descdbe en la 

desc(ipc!6n 16) (38.0.mg, 0.1.0 mmol) se disuelve en etanol (3 ml). Se ahade 

paladio (5.0 mg, 10% en pasta de carb6n) y la mezcla de reacci6n se agita a 

10 temperatura ambiente bajo hidr6geno (presl6n atmosf6dea) durante 12 horas. 

La mezcla se filtra a trav6s de celite y el filtrado se concentra in vacuo. El 

producto se purifica mediante croma tografla en silice, eluyendo con una 

mezcla de amoniaco 2M en metanoYdiclorometano (0-5%) para producir el 

compuesto del titulo (D19). 

15 EM (ES+) We 298 [M+Hf 

M6todo B 

A un-ti soluci6n;: de 1q5-[6-(fenilmetll)-5,6,7 8-

tetrahidropirazolo[3,4-d]azepin-2(4H)-ill-2-pifidinil)-2-pirrolidinona (se puede 

20 preparar corno se desedbe en la decripci6n 16) (38.0 mg, 0.10 mmol) en 

etanol (3 ml) se ahade paladio en parb6n (10% pasta 1:1) (5.00 mg) y la 

mezcla resultante se agita a temperatura amblente toda la noche bajo una 

atm6sfera de h1dr6geno. La mezcla despu6s se filtra, se evapora y se pudfica 
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mediante cromatografla de columna eluyendo con una mezcla de amonlaco 

2M en metanol y diclorometano (0.5%) para producir el producto (D19); 

EM (ES+) We 298 [M+H]+. 

MOodo C 

Una soluci6n de 1-(5-[6-(fenilmetil)-5,6,7,8-tetrahidropirazolo[3,4-

d]azepin-2(4H)-ii]-2-pi(idinil)-2-pirrolidinona (se puede preparar como se 

describe en la descripci6n 16) (145 mg, 0.37 mmol) y paladio en carb6n (15 

mg) en etanol (5 ml) se agita a temperatura ambiente bajo una atm6sfera de 

10 hidr6geno durante 18 horas. La mezcla despu6s se filtra a trav6s de una 

almohadilla de celite lavando con etanol. El solvente se evapora in vacuo, el 

residuo resultante purificado por cartucho SCX, seguido por cromatografla. en 

gel de silice, eluyendo con. una mezcla de amoniaco 2M en 

metanol/diclorometano (0-5%) para producir el compuesto del titulo (D19). 

is EM.(ES+) We 298 [M+H]+. 

M6todo D 

Una soluc!6n de 2-[6-(2-oxo-i-pirrolidinil)-3-piridinill-4,6,7,8-

tetrahidropirazolo[3,4-d]azepina-6(2H)-carboxilato de 1,1-dimetiletilo (se puede 

20 preparar como se describe en ta desedpc!6n 18) (51 mg, 0.13 mmol) en 

diclorometano (4 ml) se trata con Acido trifluoroac6tico (2 ml) y se agita a 

temperatura ambiente durante I hora 50 minutos. La mezola despu6s se 

diluye con metanol (ca. 5 ml) y se purifica medlante SCX eluyendo con 

w 
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metanol y despu6s metanol/amonlaco (2M). Las fracclones:: apropiadas so 

combinan y despu6s so reducen para proporcionar el compuesto del titulo 

(D 19). 

EM (ES+) We 298 [M+H]+. 

DESCRIPCION 20 

!:L4-r6--(fenilmefil)416.7,8.tetrahidroplmzolor3.4-dlazORin-2(4H).-illfenill-2" 

pirrolldinona (D201 

10 M6todo A 

Una mezela de 6-(fenilmetil)-2,4,5,6,7,8-hexahidropirazolo[3,4-

d]azepina (se, puede preparar corno se describe en l.a descripc!6n 5) (40.0 mg, 

0.18 mmol), 1-(4-bromofenil)-2-pirrolidinona (48.0 mg, 0.20 mmol), yoduro de 

cobre (1) (10.0 mg, 0.05 mmol), trans-1,2-diaminociclohexano (6, gl, 0.05 

. 15 mmol), y K3PO4 (137 mg, 0.65 mmol) se suspende on dioxano (3 ml) y se 

calienta, bajo arg6n, a 1400C durante 18 horas. La mezcla cruda se diluye con 

metanol, se, aplica a un cartucho SCX (Varian un!6n-levigaci6n, 10 g) y se lava 

con metanol seguido por una mezcla do amoniaco 2M/metanol. Las fracciones 

bAsicas se combinan, se, evaporan y se purifican adicionalmente mediante 

20 cromatograffa on silice, eluyendo con una mezcla de amonlaco 2M en 

metanol/diclorometano (0-3%) para producir el compuesto del titulo (1320). 

EM (ES+) We 387 [M+Hr. 

\9 
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Mdtodo B 

Una mezcla 2-(4-bromofenil)-4,5,7,8-tetrahidropirazolo[3,4-

d]azepina-6(2H)-carboxilato de 1,1-dimetiletilo (se puede preparar corno se 

describe en la descripci6n 12) (179 mg, 0.46 mmol), K2CO3 (227 mg, 1.64 

5 mmol), Cul (26 mg, 0.14 mmol), N,N’-dimetil-1,2-etanodiamina (0.015 ml, 0.14 

mmol) y 2-pirrolidinona (0.070 ml, 0.91 mmol) en dioxano (9 ml) se calienta a 

reflujo alrededor de -15 minutos y despu6s se deja a esta temperatura toda la 

noche. Miks K2CO3 (3.6 eq), Cul (0.3 eq), N,N’-dimetil-1,2-etanodiamina (0.3 

is eq) y 2-pirrolidinbna (2 eq) se afladen despu6s de unas 1.5 horas adicionales 

10 (la reacci6n se enfria antes de afladir los reactivos) y la mezcla resultante se 

calienta a reflujo bajo arg6n por 3.5 horas adicionalds y despu6s por 2.5 horas 

adicionales. Se aflade m6s dioxano (5 mi) para reemplazar la p6rdida y la 

mezcla se deja a reflujo bajo arg6n por 1 hora adicional. Mits K2CO3*(3.6 eq), 

Cul (0.3 eq), 2-pirrolidinona (2 eq) y N,N’-dimetil-1,2-etanodiamina (0.3 eq) se 

15 afladen y la mezcla se deja agitar a reflujo bajo arg6n toda la noche. Despu6s 

de 16.5 horas, mAs dioxano (4 ml) se aflade y la mazela se deja enfriar a 

0 temperatura ambiente. El solvente despu6s se remueve, el residuo se trata 

con diclorometano (-25 ml) y la mezela se filtra a trav6s de celite lavando con 

m6s diclorometano. El filtrado despu6s se reduc6 y el residuo se purifica 

20 mediante cromatograffa en gel de silice fluyendo con diclorometano --> 

diclorometano:metanol 50:1 --> 25:1. El residuo parcialmente purificado 

despu6s se tritura con hexano: acetato de etilo 10:1 para proporcionar el 

compuesto del titulo (D21). 

\?Ib 
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EM (ES+) We 397 [M+H]+. 

DESCRIPCION 22 

I-r4-(5.6.7.8-tolohidropirazoloL3.4-dlazeoin.2(4H)41)ftnill-2-pirrolidinona 

5 JP_2J2 

10 

15 

Wtodo A 

1-(4-[6-(fenilmetil)-5,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)-

il]fenil)-2-pirrolidinona (se puede preparar corno se. describe en la descripoi6n 

20) (23.0 mg, 0..06 mmol) se disuelve en etanol (3 ml)..Se aflade paladio.(5.0 

mg, 10% en pasta do carb6n) y la mezcla de reacci6n se agits a temperatura 

ambiente bajo hidr6geno (presi6n atmosf6rica) durante 12 horas. La mezcla 

se fil tra a trav6s de celite y el filtrado se concentra in vacuo. El producto se. 

punfica medlante cromatografla en gel de sifice, eluyendo con una mezcla de 

amoniaco 2M en metanoYdiclorometano (0-10%) para producir el compuesto 

del titulo (D22). 

EM (ES+) We 297 [M+H]+. 

Mkodo B 

20 1!-[4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)-if)fenil]-2-

pirrolidinona (D22) se puede preparar a partir do 1-(4-[6-(fenilmetil)-5,6,7,8-

tetrahidropira.zolo[3,4-dlazepin-2(4H)-il]fenil)-2-pirrolidinona (se puede 

preparar como se describe. en la descripci6n 20) (23.0 mg, 0.06 mmol) usando 



75 

un procedimiento.ancilogo al que se describe en la descripci6n 19; 

EM (ES+) We 297 [M+H]+. 

MModo C 

5 Una soluci6n/suspensi6n de .1-(4-[6-(fenilmetil)-5,6,7,8-

tetrahidropirazolo[3,4-d]azepin-2(4H)-il]fenil)-2-pirrolidinona (se puede 

preparar corno se descdbe en la descripci6n 20) (180 mg, 0.47 mmol) en 

etanol (20 ml) se agita a temperatura ambiente bajo una atm6sfera de 

h1dr6geno durante 72 horas. La mezcla despu6s se filtra a tra?6s de celite y so 

10 evapora para producir el producto crudo que se purifica mediante 

cromatografla do columna eluyendo con una mezcla de amoniaco 2M en 

metanol y diclorometano (0-10%) para producir el producto (D22). 

EM (ES+) We 297 [M+H]+. 

1.5 Wtoclo D 

A una soluci6n de 2-[4-(2-oxo-1-p irrolIdinil)fenll]-4,5,7,8-

tetrahidropirazolo[3,4-d]azepina-6(2H)-carboxilato de 1,1-dimetiletilo (se puede 

preparar corno se describe en la descripci6n 21) (189 mg, 0.48 mmol) en 

diclarometano (12 ml) se aflacle cicido trifluorac6tico (6 ml). La mezcla 

20 resultante so agita a temperatura amblente durante 1 hora y despu6s se diluye 

con metanol. La reacci6n se putifica por SCX, ’eluyenclo con metanol y 

despu6s amonlaco 2M/metanol. Las fracciones bdsicas se combinan y el 

solvente se evapora in vacuo para producir of compuesto del titula (D22). 

6q/ 
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EM. (ES+) mle 297 [M+H]+. 

MAtodo E 

Una soluci6n de 2-[4-(2-oxo-i-pirrolid!611)fenil]4,5,7,8-

5 tdt.rahidropirazolo[3,4-d]azepina-6(2H)-carboxilato de 1,1-dimetiletilo (se puede 

preparar como so describe en la descripci6n 21) (132 mg, 0.33 mmol) en DCM 

(6 ml) se trata con TFA (2.5.ml) y la mezcla se, agita a temperatura ambeinte 

durante 1.5 horas. La mezclaldespu6s se diluye con metanol (-5 ml) y se pasa 

a trav6s de un cartucho de SCX eluyendo con metano’l y des’u6s MeOH/NH3 

% (2M) para proporcionar of compuesto del titulo (1)22)..? 

EM (ES+) m/e 297 [M+H]+. 

DE§CRIPCION 23 

4-f6:ff(1,1-_dlmegletil.)oxiLcarbonllhl.6.7.8-to_trab!dEoolMzWoF3.4-djazopin-

15 2(4H)41]benz6ico (D23) 

A 2-(4-cianofenil)4,5,7,8-tetrahidropirazol[3,4-d]azepina-6(2H)-

carboxilato de 1,1-dimetiletilo (se puede preparar.como se describe en la 

descdpci6n 10) (760 mg, 2.22 mmol) en etanol (7.6 ml) se aMade solucl6n de 

20 h1dr6xido de sodio al 10% (7.5 ml), y la reaccl6n se callenta a reflujo, bajo 

arg6n, durante 5 horas. La solucl6n de hidr6xido de sodio al 10% (10 ml) se 

aflade y la agitac!6n se continda a reflujo, bajo arg6n, toda la noche. La 

reacc!6n se ?enfrla. a temperatura amblente y of solvente se reduce 
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parcialmente in vacuo. Elproducto crudo resultante se disuelve en agua y se 

acidifica con icido clorhiddeo, 6N. So aAad.e acetato de etilo, y el producto se 

extrae en acetato do etilo (x3). Las fracciones orgdnicas combinadas se secan 

y el solvente se evapora in vacuo, Para sobre sulfato de magneslo producir of 

6 compuesto del tKulo (D23). 

EM (ES+) We 356 [M+Hr.. 

DESCRIPCION Z4 

is VA A e 49 d!b A 

10 $(2jj)-carboxH&o do 111-dilpefliefflo, P_24) 

A una suspensi6n de Acido 4-[6-([(1,1-dimetiletil)oxi]carbonif)-

e preparar 8-tetrahidropirazlo[3,4-d]azopin-2(4H)-!I]b nzolco (se puede 

como s.e describe en Is descdpc!6n 23) (185 mg, 0.52 mmol) en diclorometano 

15: (10 ml) se afiade 1, l’-(oxometanodiiobis-1 H-imidazol (168 mg, 1.04 mmol) y la 

reacci6n se agita a temperatura amblente, bajo arg6n, toda la noche. Se 

aflade metilamina. (64 mg, 2.07 mmol) y la agitaci6n se continua, bajo arg6n, a 

temperatura ambiente durante 4 horas. La mezcla cruda resultante se diluye 

con agua, y se extrae con diclorometano, (x2). Las fracciones, orginicas 

cornbinadas so la.van con agua (xl), se secan sobre sulfato de magnesio y el 

solvente se evapora in vacuo Para producir of compuesto del titulo (D24). 

EM (ES+) We 3.71 [M+Hr. 
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5 Una soluci6n de 244-[(metlamino)carbonil]fenil)4,5,7,8-

tetrahidropirazolo[3,4-d]azepina-6(2H)-carboxilato de 1,1-dimetiletilo (184 mg, 

0.50 mmol; se puede, preparar corno se descdbe en Is descdpci6n 24) an 

diclorometano (2 mi) se trata con Acido trifluoroac6t!co (2 mi). La mezela se 

agita a. temperatura ambiente durante 2 horas. La mezcla se dil.uye con 

10 metanol y se pass debajo de un cartucho SCX eluyendo con metanol y 

clespu6s una soluci.6n 2M de amonlaco en metanol. Las fracciones bAsicas se 

combinan y se evaporan para producir el compuesto del titulo (D25). 

EM (ES+) We 271. [M+H]+. 

DES!PRIPCION 26 

2-L4-(2-oxo-1.3-oxazoildin-3-II)fenin-4,617.8-tetrahidropirazolor3.4-

-dJazeRIna-6(2H)-carb6xlIato do 1,14imefiletilo (D201 

Una mezcla de 2-(4-bromofenil)-4,5:,7,8-tetrahidropirazolo[3,4-

20 d]azepina-6(2H)-carboxilato de 1,1-dimetilefilo (150 mg, 0.38 mmol) (se puede 

preparar corno se descdbe en Is descripcft?.12), 1,3-oxazoildin-2-ona (TOO 

mg, 1.15-mmol), tris(dibencilidenoacetona)dipaladio (0) (18.0 mg, 0.02 mmol), 

9,9-dimetil-4- 5-bis(dffenilfosfino)xantano (35.0 mg, 0.06 mmol) y carbonato de 



79 

cesio (195 mg, 0.60 mmol) on dioxano (4 ml) so callenta a reflujo bajo arg6n 

durante 3 horas y despu6s on el microondas du’rante 2 horas a 1500C. La 

mezcla so diluye con acetato do etilo, so filtra a trav6s do celite y so lava con 2 

x 20 mi do agua. Las capas do acetato, do etilo, combinadas so secan sobre 

6 sulfato do magnesio, so filtran y so evaporan. El producto crudo so pudfica 

medianto cromatografta de columna eluyendo con una mezela do acetato do 

etilo/pentano (50-100%) para producir of producto (D26). 

EM (ES+) We 399 [M+Hr. 

10 M6todo-B 

Una mezcla do 2-(4-bromofenil)-4,5 7,8-tetrahidropirazolo[3,4-

d]azepina-6(2H)-carboxilato do 1,1-dimetiletilo (se puede preparar corno so 

descdbe on Ia descdpc!6n 12) (160 mg, 0.41 mmol), 2-oxazolidinona (71 mg, 

0.82 mmol), carbonato do potasio (170 mg, 1.23 mmol), yoduro do cobre. (1) 

15 (24 mg, 0.12 mmol) y N,N’-dimetil-1,2-etanodiamina (13 jal, 0.12 mmol) on 

dioxano (10 ml) so calienta a reflujo toda Ia noche. Las mismas cantidades 

nuavamente do 2-oxazolidinona, yoduro do cobre (1) y N,N’-dimetil-1,2-

etanodiamina so aAaden y Ia. mezcla so callenta durante 6 horas. La mezcla 

de, reaccl0n so transfiere a un recipiente do microondas, las mismas 

20 cantidades nuevarnente do 2-oxazolidinona, yoduro do cobre (1) y N,N’-dimetil-

1,2-etanbdiamina so afladen y Ia mezcla so callenta a 1000C on microondas 

durante 1. hora. Las. mismas cantidades nuevarnente do 2-oxazolidinona, 

yoduro, do cobre (1) y N,N’-dimetil-1,2-eianodiamina so afladen y Ia mezcla so 
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calienta a 1.000C en microondas por 2 horas adicionalds. La mezela cruda se 

filtra a trav6s do una almohadilla de colite lavando con metanol. El solvente se 

evapora in. vacuo, el residuo se toma en soetato de etilo, se lava, con agua y 

salmuera, despu6s se seca sobre -’sulfato de magnesio. Despu6s de la 

5 evaporaci6n, del solvente 4h ?ecub, el residuo se purifica. mediante 

cromatografta de columna en gel de silice, eluyendo con una mezcla al 50% 

de acetato de etilo en hexano para producir el compuesto del titulo (D26). 

EM (ES+) We 343 [M+H] . 

10 DESCEtIPCION 27 

3-L4.!(6.6.7.8-tatrahidEopirazolot3,4-dlazeg)in.2L4H),Illfenill-l.3-oxazoildin-, 

2-ona W27) 

Motodo A 

1.5 Una.. soluci6n de 2-[4-(2-oxo-1,3-oxazolidin-3-il)fenil]-4,5,7,8-

tetrahidropir.azolo[3,4-d]azepina-6(2H)-car.boxilato de 1,1-dimetiletilo (40.0 mg, 

0.10 mmol) (so puede preparar como se describe en la descdpci6n 26) en 

diclorometano (1 ml) se trata con Acido trifluoroac6tico (1 ml) y se Igita a 

temperatura ambiente durante 1 hora. La mezcla se diluye con metanol y se 

2-0 pasa debajo de un cartucho SCX, eluyendo con metanol y despu6s amoniaco 

.2M en soluci6n de metanol. Las fracciones blisicas se combinan y se 

evaporan para producir el compuesto del titulo (D27). 

EM (ES+) We 299 -[M+H]+. 
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bajo arg6n durante 3 horas. La mezcla se deja enfTiar a temperatura ambiente, 

se diluye con acetato de etilo, se filtra a trav6s de celite y se lava con WO ml 

de agua. Las capas de acetato de etilo combinadas se secan sobre sulfato de 

magnesio, se filtran y se evaporan. El producto crudo se, purifica mediante 

5 cromatograffa de columna eluyendo con una mezcla de acetato de 

etilo/pentano (50-100%) para producir el producto (D28). 

EM (ES+) We 412 [M+H]+. 

10 M6todo B 

10 Una mezcla de 2-(4-bromofenil)-4,5,7,8-tetrahidropirazolo[3,4-

d]azepina-6(2H9-carboxilato de 1,1-dimetiletilo (se puede preparar como se 

describe en la descripci6n 12) (80 mg, 0.20 mmol), 1-metil-2-imidazolidinona 

(20 mg, 0.40 mmol), tds(dibencilidenoacetona)dipaladio (0) (9 mg, 0.01 mmol), 

(9,9-dimetil-9H-xanteno-4,6-diil)bis(difenjifosfano) (17 mg, 0.03 mmol) y 

15 carbonato de cesio (98 mg, 0.3 mmol) se suspende en dioxano (4 ml) y se 

calienta, bajo arg6n, a reflujo durante 18 horas. Unos 2 eq adicionales de 1-

metil-2-imidazolidinona, 0.05 eq de tris (dibencilidenoacetona)dipaladio (0), 
i 

0.15 eq de (9,9-dimetil-9H-xanteno-4,5-diil)bis(difenilfosfano) y 1.5 eq de 

carbonato de cesio se afladen en dioxano (2 ml) y la reacci6n se deja a reflujo, 

20 bajo arg6n, por unas 4 horas adicionales. La reacci6n se enfria a temperatura 

ambiente, se diluye con agua y se extrae con acetato de etilo (x3). Las capas 

orgAnicas combinadas se, lavan con agua (x2), salmuera (xI), se secan sobre 

sulfato de magnesio y el solvente se evapora in vacuo. El producto crudo se 
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(se puede preparar corno se describe en la descripci6n 28) (47 mg, 0.11 

mmol) en dioxano (I ml) se atiade Acido clorh1drico 4M en dioxano (2 ml). La 

mezcla resultante se agita a temperatura ambiente, bajo arg6n durante 5 

horas. La mezcla de reacci6n se diluye con metanol y se. purifica por SCX, 

eluyendo con metanol y despu6s amoniaco 2M/metanol. Las fracciones 

b6sicas se combian y el solvente se, evapora in vacuo para producir ef 

compuesto del titulo (1329). 

EM (ES+) We 312 [M+H]"’. 

DESCRIPCION 30 

(M-N-hidroxietanimidamida (1330) 

Una mezcla de acetonitrilo (1.7 ml, 32.9 mmol) y una soluci6n 

acuosa al 50% de hidroxilarnina (2.5 ml, 37.9 mmol) en etanol (5 ml) se 

calienta a reflujo durante 4.5 horas. El solvente se evapora para proporcionar 

un s6lido cristalino blanco que se, tritura con dietil 6ter, se filtra y se seca en un 

horno de vaclo para producir el producto (D30). 

’H RMN (d6-DEMO) 8 1.62 (31-1, s), 5.34 (21-1, br s), 8.65 (1 H, s). 
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DESCRIPCION 31 

6-ciclobttfil-2.4.5.6,,7.8-tetrahidropirazolor3.4-dlazop-ina (Dal) 

_M6todo 

5 A una suspensl6n de 2,4,5,6,7,8-hexahidropirazolo[3,4A]azepina 

(se puede preparar como se, describe en la descripci6n 7) (100 mg, 0.73 

mmol) en diclorometano (5 ml) se aflade c1clobutanona (55 pl, 0.73 mmol) 

seguido por dcldo ac6tico (1 gota) y triacetoxiborohidruro de sodio (186 mg, 

0.88 mmol). La mezcla se agita a temperatura ambiente durante .2 horas, 

10 despu6s se diluye con metanol y se purifica mediante el cartucho SCX para 

producir el compuesto del titulo (D31). 

EM (ES+) rn/e 192 [M+H]+. 

M6todo B 

15 2,4,5,6,7,8-hexahidropirazolo[3,4-d]azepina (se puede preparar 

como se describe en la descripci6n 7) (0.13, 0.95 mmol) en diclorometano (3 

ml) se, trata con ciclobutanona (0.08 g, 1.13 mmol).y cantidad catalftica de 

Acido acdtico. Desp u6s de 10 minutos la reacci6n entonces se trata con 

triacetoxiboroh1druro de sodio (0.42 g, 1.9 mmol) y’se agita durante 2 horas. 

20 La mezcla de reaccl6n despu6s se diluye con metanol y se aplica a un 

cartucho de intercambio i6nico SCX y se lava con metanol y despu6s soluci6n 

2M de amoniaco en metanol. Las fracciones; que contienen amonlaco despu6s 

se combinan y se reducen y el producto crudo resultante (D31) se puede usar 





Una solucl6n de 2-(4?bromofenil)-4,5,7,8-tetrahidropirazolo[3,4-

djazapina-6(2H)-carboxilato de I.,l-dimetlefilo (se puede preparar corno se 

-.descfibe en.la descdpci6n 12) (150 mg, 0.38 mmol), piperldina (76 jil, 0.76 

mmol), [Z .i(diciclohexilfosfanil)-2-bifenilll]dimetilamina (24 mg, 0.06 mmol), 

tds(dibencilidenoacetona)dipaladio (0) (174.mg, 0.20. mmol), y terc-but6xido de 

10 sodio (73 mg, 0.76 mmol) an dioxano -.(4.5 ml) se calienta a 1200C an 

microondas (absorci6n normal) durante 30 minutos. La mezcla do reacci6n se 

diluye con metanol y despu6s so purifica mediante SCX,. eluyondo con 

metanol y despu6s amonlaco, 2M/metanol.. Las fracciones bisicas se 

combinan y of solvente se evapora in vacuo. El producto crudo se purifica 

mediante cromatograffa de columna an gel de silica, eluyendo con una mezela 

de acetato de etiloon hexano (0-50%) pare producir el compuesto del titulo. 

EM (ES+) We 397 [M+H1 . 

DESCRIPCIONL4 

20 9-r4-L3.!metil-l.2.4.?ozecriazol4-II)fenlll-4.6.7.8-tatrahidropirazolor3. 

d1azop-inawfi(M-carboxilato dg 1.1-dimetiletilo Q34) 

A,una suspensi6n de acido 4 -16-([(1,1-dimetiletil)oxi]carbonil)-
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5,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)41]benzoico (so puede preparar 

corno se describe en la descripci6n 23) (195 mg, 0.52 mmol) en diclorometano, 

(10 ml) se aflade 1, I’-(oxometanodijl)bis-1 H-imidazol (168 mg, 1.04 mmol) y la 

reacci6n se agita a temperatura ambiente, bajo arg6n, toda la noche. El 

.5 solvente se evapora in vacuo. Tolueno (5 ml) y despu6s (lZ)-N-. 

hidroxietanimidamida (se puede preparar corno se describe en la descripci6n 

30) (116 mg, -1.56 mmol) se aflade y 8’l mezcla de reaccl6n se calienta, bajo. 

arg6n, a reflujo toda la noche. Unos 2 eq. adicionales, de 1,1’-

(oxometanodiil)bis-1 H-Imidazol so aflade y se agita: continuo por unos 40 

.10 minutos adicionales. Unos 3 eq. adicionales do (lZ)-N-hidroxietanimidamida 

se atiaden y seagita. continuado por unas 3 horas, adicionales. La reacci6.n se 

enfria a temperatura ambiente y el solvente se evapora in vacuo. La mezcla 

con diclorometano y agua, y se extrae en cruda resultante,’.se diluye 

diclorometano ()Q). Las fiacciones orginicas combinadas se lavan con agua 

15 .(xi), se secan sobre sulfato de magnesio y el solvente se evapora in vacuo 

para producir el compuesto del titulo (D34), 

EM (ES+) We 340 [M BUI 

DESCRIPCION 36 

20 2-r4-(3-Motil-I.214:2xadilzol4-il)fbnill-2.3.5.6-.7.8-hexahidroi)irazol6L3.4 

djagepio-LD35A 

A una soluci6n do 2.[4-(3-metil-1,2,4-oxadiazol-5-il)fenil]-4,5,7,8-
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tetrahidropirazolo[3,4-djazepina-8(2H)-carboxilato de.1,1-dimetiletilo (se puede 

prp arar corno se descdbe en la clescdpci6n 34) (159 mg, 0.40 mmol) en 

di.clorometano (12 ml). se ahade Acido tdfluoroac6tico (6 ml). La mezcla 

resultante se agita a temperatura ambiente durante 30 minutos y despu6s se 

5 :diluye con metanol. La readcift se pudfica mediante SCX, eluyendo con 

metanol y. despu6s amoniaco 2M/metanol. Las fracciones bisicas se 

combinan y el solvente se evapora in vacuo para producir el compuesto del 

titulo (D35). 

EM (ES+) We 296 [M+H]+. 

10 

DESCRIPCION 36 

2-L4-(aminocarbonll)Lenill-4.5.7i8:ktrahidroi)lrazolo[3,4-djazopina-6(2H) 

carboxilato-de 1.1-dimetilefilo’(D36) 

15 A una suspensi6n de dcido 4-[6-([(I,I-dimetiletil)oxi]carbonil)-

5,6,7,8-tetrahid.ropirazolo[3,4-d]azepin-2(4H)-!I]benzoico (se puede preparar 

com o se desedbe en la descripci6n 23) (1.86 mg, 0.52 mmol) en diclorometano 

(10ml)seafladel,l’ xometanodiil)bis-IH-imidazol(168mg,1.04mmol)yla 

reacci6n se. agita a temperatura amblente, bajo arg6n, toda la noche. Se 

20 aflade amoniaco (0.88M, 35 mg, 2.07 mmol) y se agita continuo, bajo arg6n, a 

temperatura ambiente durante 4 horas. La mezcla crucla resultante se diluye 

con agua, y se extrae con cliclorometano (x2). Las fracciones orgAnicas 

combinaclas se lavan con agua (xl), se secan sobre sulfato de magnesio y el 
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solvente se evapora in vacuo para producir el compuesto del titulo (1336). 

EM (ES+) We 301 [M-’Bu]+. 

DESCRIPCION 37 

5 4-(6,6.7,8.?tatrahidropirazolor3.4-dlazopin-2(4H)-il)benzamida (D37) 

A una soluc!6n de 2-[4-(aminocarbonil)fenil]-4,5,7,8-

totrahidropirazolo[3,4-d]azepina-6(2H)-c;arboxilato de 1,1-dimetiletilo (se puede 

preparar corno se descdbe en la descdpc!6n 36) (167 mg, 0.47 mmol) en 

10 diclorometano (14 ml) se arlade Acido trifluoroac6tico (7 ml). La mezcla 

resultante se agita a temperatura ambiente, bajo arg6n, durante 2 horas y 

despu6s se diluye con metanol. La reacci6n se pudfica mediante SCX, 

eluyendo con metanol y despu6s amoniaco 2M/metanol. Las fracciones 

bisicas se combinan y el solvente se evapora in vaouo para producir el 

15 compuesto del titulo (1337). 

EM (ES+) We 257 [M+H1 

DESCRIPCION AS 

2-r44motlisulfonll)fenill-2.4,516.7.8-hexahidrORlrazoloL3.4AazORina (ID391 

4C 

A una soluci6n de 2-[4-(metilsulfonil)fenil]-4,5,7,8-

tetrahidropirazolo[3,4-d]azepina-6(2H)-carboxilato de 1,1-dimetiletilo (se puede 

- 
preparar corno se descdbe en la descdpci6n 32) (10 mg, 0.03 mmol) en 

Lu 
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dioxano (1 ml) se aflade ikcido clorhidrico 4M en. dioxano (2 ml). La mezcla 

resultante se agita a temperatura amblente, bajo arg6n, toda la noche. La 

mezcla de reacci6n se, diluye con metanol y despu6s se purifica mediante 

SCX, eluyendo con metanol y despuds amonlaco, 2M/metanol. Las fracciones 

5 beisicas se combinan y el solvente se, evapora 
in 

vacuo para producir el 

compuesto del titulo (1338). 

EM (ES+) We 292 [M+H]+. 

DESCRIPCION 39 

10 244-r(motilsulfonil)aminolfenil)-4.5.7.8-tatrahidropirazolor3.4-dlazopina-

GUM-carboxilato do 1.1-dimetiletilo (D39) 

A dcido {4-[(metilsulfonil)amino]fe.nil)bor6nico (disponible 

comercialmente de, por ejernplo, Combi-Blocks) (127 mg, 0.29 mmol) en 

15 diclorometano (3 ml) se ahade acetato de cobre (11) (107 mg, 0.59 mmol) y 

tarnices moleculares 4A (190 mg), y la reacci6n se agita a temperatura 

0 amblente, abierto al aire, durante 10 minutos. 4,5,7,8-tetrahidropirazolo[3,4-

d]azepina-6(2H)-carboxilato de 1,1-dimetiletilo (se puede preparar como se 

describe en la descripci6n 9) (70 mg, 0.29 mmol) se anade y la reacci6n se 

20 agita a temperatura ambiente, abierto al aire, toda la noche. La mezcla de 

reacci6n se diluye con metanol y se filtra a trav6s de. una almohadilla de celite, 

se lava con metanol. Los solventes se evaporan in vacuo. Acetato de etilo y 

agua se, afladen, y el producto se extrae en acetato de etilo (x3), se lava con 
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agua (xI), despu6s soluc16n de bicarbonato de sodio saturado (xl), y despu6s 

se seca-:sobre sulfato de magnesio. El solvents se evapora in vacuo.
 
El 

producto crudo resultants se purifica mediante cromatografla de columna en 

gel de silice., eluyendo con una mezelp de acetato de etilo. en hexano (0-50%). 

5 Las fracciones relevantes se combinan y el solvents se evapora in veouo. El 

producto crudo resultants se purifica adicionalmente. por Autopreparaci6n 

dirigida pormasa para producir el compuesto del titulo (1339). 

EM, (ES+) m/6407 [M+H]+. 

10 DESCRIPCION 40 

N-r4l6s6.7.8-tetrahidrog)lmzolor3.4-djazORin-2(4HI 

i0fenillmetanosulfonamida Q4_0) 

A una soluci6n de 2-[4-{(mebisUlfonil)amino)fen!114,5,7,8.? 

.15 tetrahidropirazolo[3,4-d]azepina-6(2H)-carnoxilato de 1,1-dimetiletilo (se puede 

preparar como se describe en la descdpc[6n 39) (16 mg, 0.039 mmol) en 

dioxano (I ml) se aflade Acido clorhiddco 4M en dioxano (2 ml). La mezcla 

resultants se agita. a temperatura amblente, bajo arg6n, toda la noche. La 

mezcla de reaccl6n se diluye con metanol y despu6s se purifica mediante 

S.CX, eluyend.o con metanol y despu6s amonlaco 2M/metanol. Las fracclones 

bAsicas se, combinan y el solvents se evapora in vacuo para producir el 

compuesto del titulo, (1340). 

EM (ES+) m/e.307 [M+H]+. 



DIESCRIPCION 41. 

2-(4-Ldlm_Ltlamino)carboniftflnil-l--4.5.718-telrahidropirazoloL3.4 

dlazopina-6(UN Mrb%xilSto do 1.1-dimetiletilg (D41) 

’A una suspens16n de Acido 4-[6-([,(l 1-dimetiletil)o)dlcarbonil)-

5,6,7,8-tetra.hidropirazolo[3,4-d]az6pin-2(4H)-il]benzoico (se puecle preparar 

corno se describe en la.descripei6n 23) (185 mg, 0.52.mmol) en diclorometano 

(10 mi) se aflade 1,.I’-(oxometanodiii)bis-IH,-ImidazoI (168 mg, 1.04 mmol) y la, 

reacci6n se agita a temperature ambiente,. bajo, arg6n, toda la noche. Se 

‘10 aflade. dimetilamina (93 mg,:.2.07. mmol) y so agita continuo, bajo arg6n, a 

temperatura ambiente durante 4 horas. La mezcla cruda resultante se diluye 

con agua, y se extrae con diclorometa.no (x2). Las fracciones, orginicas 

co.mbinadas ?se lavan con agua (xl),. se secan sobre
 
sulfato de magnesio y el 

solvente se evapora in vacuo para producir el compuesto del titulo (D41). 

is EM (ES+) We 385 [M+H]+. 

DE§CRIPCION 42, 

N. imetil-446.6t?.B-tetrahidroRlragolor3,4-dlazepin.!2(4H)-Il)beiizamida 

20 

A una soluc!6n de 2-(4-[(dimetilamino)carbonil]feni",5,7,8-, 

t6trahidropirazolo[3,4-djazepina-6(2H)-carboxilato de I 1-dimetiletilo (se puede 

preparar co,mo se descdbe en la descdpc!6n 41) (194 mg, 0.50 mmol) en 
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diclorometano (14 ml) se aflade 6cido trifluoroac6fico (7 ml). La mezcla 

resultante se agita a temperatura ambiente, bajo arg6n, durante 2 horas y 

despu6s se diluye con metanol. La reacci6n se purifica mediante. _SCX 

eluyendo con metanply despu6s amonlaco 2M/metanol. Los fracciones 

5.. bAsicas se ’combinan y el solvente se, evapora in vacuo. El producto crudo 

resultante se purifica adicionalmente mediante cromatografla de.columna en 

gel de silice, eluyendo con- una mezcla de amoniaco 2M en 

metanoVdieforometano (0-3%) para producir el compuesto del titulo (D42). 

EM (ES+) We 285 [M+H]+. 

10 

DESCRIPCION 43 

24441-RIP-Orldinilftenin-2.4 ,5.6,7.8-hexahidropirazoloL3.4-diazopilla D431 

A una soluci6n de 2-[4-(I-piperidinil)fenil]-4,5,7,8-

.15 tetrahidropirazolo[3,4-d]azepina-6(2H)-carboxilato de 1,1-dimetiletilo (se puede 

preparar corno so describe en la descdpci6n 33) (70 mg, 0. 18 mmol) en 

dioxano (1 ml) se Made Acido clorhfddco 4M en dioxano (2 ml). La mezcla 

resultante se agita a temperatura amblente, bajo arg6n, toda ]a noche. La 

mezcla de reaccl6n so.. diluye con metanof y despu6s se purifica mediante 

20 SCX, eluyendo con metanol y despu6s amonlaco 2M/metanol. Las fracciones 

b6sicas se combinan y el solvente se evapora in vacuo pa,ra proporcionar el 

compuesto del titulo (1343). 

EM (ES+) We 297 [M+H]+. 
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2ESCRlPgIgN 47 

3-OX-0:2-114tanilmol)4-plReridinill-3.3a.415.7.9-hexahidEopirazolof3.4 

-dIl "efna-S(M-caEboLdlato do 11.1-dimellefflo Q471 

.5. Una mezcla de diclorhidrato de 4?hidrazino-l-

(fenilmetil)pip!eddina (comercialmente disponible de, por ejemplo, Aurora 

Screening Library) (2.68 g, 9.63 mmol) y terc-butanol (60 ml) so aflade a. 1.! 

(1,1-dirhetiletilo).,4-stil 5-oxohexahidro-IH-azepina-I 4-dicarboxilato (se:puede 

preparar como se describe.’en Synthetic Communications (1992), 22(9), 1249w 

10. 58) (2,50 g, 8.76 mmol) seguldo por trietilamina (7.3.3 ml, 52.59 mmol) y la 

suspensl6n resultante se calie.nta. a reflujo alrededor de -10 minutos balo 

arg6n. La soluc.16n amadila clara resultants despu6s se mantlene a esta 

temperatura durante 65 horas. La mezda.. despu6s So deja enfriar a 

temperatura ambiente alrededor de -2 horas y la mezcla se reduce bajo vaclo, 

15 ?para proporcionar el residuo s6lldo coloreadocrema. La purificaci6n: mediarite 

cromatografta en gal de silice se, eluye con diclorometano:metanol 50:1. ->25:1 

-->I 0: 1 produce un producto que se, divide entre. agua y diclorometano (100 ml 

cada uno) las capas SO separan y ]a capa orginica so lava con mAs agua (100 

ml), seguldo por salmuera (100 ml) y despu6s se. seca (N02804), SO filtra y Se 

20 reduce para?proporcionar of compuesto del titulo (1347). 

EM (ES+) m/e’427 [M+H] . 
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OESCRIPCION 48 

2-It--(fonilm-etil)A-Riperldinin-3:iatrifluorometit)sulLonlioxiloxil-

3.3a.A.§.?.O-hgxahidroRim:tol[3144]aZODina 2H)..carbo?jtlato do I 

dimetiletilo ID48) 

Una soluci6n do 3-oxo-2-[I-(fenilmetil)4-piperidinill-3,3a,4,5,7,8-

:hexahidropir’azolo[3,4-d]azepina-6(2H)-carboxilato do 1,1-dimetiletilo (se 

puede preparar corno so describe en la descripci6n 47) (278 mg, 0.65 mmol) 

on diclorometano (8 ml) se trata con dilsopropiletilamina (0.36 ml, 2.07 mmol) 

seguido por? 1,1,1-trifluorci-N-fenil-N-[(trifluorometil)sulfonil]metanosulfonamida 

(373 mg, 1.04 inmol) y la solucift resultante so calienta a reflujo alrededor de 

5 minutos y despuds se mantlene a esta tomperatura bajo arg6n, por 22.5. 

horas. La mezola despu6s so deja enfriar alrededor do 3.5 horas y despu6s so 

reduce bajo arg6n. La pun’flcac!6n mediante cromatografla en -gel de silice 

15.. eluyend.o con hexano:acetato de etilo 10:1 P1 5: 1 3:1 �A:I 

produclendo el compuesto del titulo (D48). 

EM (ES+) M/e’559L[M+H]+. 

DESCRIPCION 49 

20 .2?4-plooriginil)-4.5,7.8.tetrabldro 3,4-cilazenina.&OH)-carboxilato piraggloU 

do, 1,1-dimefiletilo (Q.4.1) 

Una mezcla de 2-fl -(fen ilmefil)4-piperldinil]-3-
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{[(trifluorometil)suffonil]oxi)-3,3a,4,5,7,8-hexahidropirazolo[3,4-d]azepina-

6(2H)-carboxilato de 1,1-dimetiletilo (se puede preparar corno se describe en 

la descripci6n 48) (355 mg, 0.64 mmol) en acetato de etilo (9 ml) y metanol (3 

ml) se trata con trietilamina (0.443 ml, 3.18 mmol) ? despu6s Pd(OH)2/C(20% 

5 p/p, 70 mg) y la mezcla resultante se agita bajo una atm6sfera de H2 durante 

10 

18.5 horas. La mezcla despu6s se filtra a trav6s de kieselguhr y se reduce 

bajo vaclo. La purificaci6n por Autopreparaci6n dirigida por masa produce el 

compuesto del titulo (D49). 

EM (ES+) We 321 [M+H]+. 

DESCRIPCION 60 

2-rl-(6-moti-3-Riridinil)-4-piperidinill-4.5l7.8-titrahidropimzolor3.4 

d1lazapina-MM-carboxilato do 1,11-dimetilefilo (050) 

15 2-(4-pipeddinil)-4,5,7,8-tetrahidropirazolo[3,4-d]azepina-6(2H)-

carboxilato de 1,1-dimetiletilo (se puede. preparar como se describe en la 

I* descripci6n 49) (65 mg, 0.21 mmol), 5-bromo-2-metilpiddina (52 mg, 0.30 

mmol), acetato de paladio (5 mg, 0.02 mmol), (+/-) BINAP (25 mg, 0.04 mmol), 

terc-but6xido de sodio (39 mg, 0.041 mmol) y dioxano (2 ml) se mezclan y se 

20 calientan a reflujo bajo arg6n y se mantiene a esta temperatura durante 14 

horas. Despu6s de 1.5 horas adicioanles, m6s 5-bromo-2-metilpirldina (1.5 

eq), acetato de paladio (0.1 eq), (+/-) BINAP (0.2 eq) y terc-but6xido de sodio 

(2 eq) se afiaden y la mezcla se agita a reflujo bajo arg6n durante 7 horas 
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adicionales, la mezcla despu6s se deja enfdar alrededor de 45 minutos y 

despu6s se diluye con metanol y se purifica mediante SCX eluyendo con 

metanol, despu6s metanol 2WNH3. La purificac!6n adicional por SPE(SI) 

eluyendo con diclorometan.o:metanol 50:1’ -+25:1 -->10:1. La purificaci6n 

5 . adicional mediante autopreparac!6n dirigida por masa produce el compuesto 

del titulo (D50). 

EM (ES+) We 412 [M+H)+. 

EAEMPLO I 

10 N,N-dimetil-4-L6-12-meflipropil)-5.62718-tatrahidropirazoloL3.4-dlazopin-

201,l)-illbonzamida (El) 

0 
N N 

15 N 

Una soluci6n de N,N-dimetil-4-(5,6,7,8-strahidropirazolo[3,4-

d]azepin-2(4H)-il)benzami.da (24.0 mg, 0.085 mmol) (se puede preparar como 

se describe en la descripci6n 42) en diclorometano (2 ml) se trata con 2-

20 metilpropanal (16.0 gi, 0.17 mmol) y Acido ac6tico (1 gota) y so agita a 

temperatura ambiente. Triacetoyjborohidruro de sodio (36.0 mg, 0.17 mmol) 

se aflade y al mezcla so agita a temperatura ambiente durante 

aproximadamente 50 horas. La mezcla se diluye con metanol y se pasa 

M., 
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R, 

debajo de un cartucho de SCX eluyendo con metanol y despu6s una soluci6n 

2M de amoniaco en metanol. Las fracciones b6sicas se combinan y se 

evaporan para producir el compuesto del titulo (El). 

EM (ES+) M/e 357 [M+H]+. 

EJEMPLO 2 

N.N-dimetil-4-L6-(I-matilatil)-5.6.7.8-tetrahidroR!razoloL3,4-dlazeRin-2(4H)-

1111benzamida (EM 

10 0 

N 
N 
\ 

N,N-dimetil-4-[6-(I-metiletil)-5,6,7,8-tetrahidropirazolo[3,4-

d]azepin-2(4H)-il]benzamida (E2) se puede prepara? a partir de N,N-dimetil-4-

15 (5,6,7,8-tetrahidropirazolo[3,4-d]azopin-2(4H)-il)benzamida (se puede preparar 

como se describe en la descripci6n 42) (24.0 mg, 0.085 mmol) usando un 

0 procedimiento andlogo al que se describe en el ejernplo I sustituyendo 2-

metilpropanal por acetona. 

EM (ES+) We 327 [M+H]". 

20 
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EJEMPLO 3 

4-(6-ciclobutil-6,6.7,8-tatrahidrot)irazolor3.4-dlazeRin-2(4H)-ii)-N.N-

dimetilbenzamida (EM 

5 0 PN 
N N--o 

?N 

4-(6-ciclobutil-5,6,7,8-tetrahidropirazio[3,4-d]azepin-2(4H)-il)-N,N-

dimetilbenzarnida (E3) se puede preparar a partir de N,N-dimetil-4-(5,6,7,8-

10 tetrahidropirazolo[3,4-d]azepin-2(4H)-benzamida (se puede preparar como se 

15 

describe en la descripc!6n 42) (24.0 mg, 0.085 mmol) usando un 

procedimiento andlogo al que se describe en el ejemplo 1 sustituyendo 2-

metilpropanal por ciclobutanona. 

EM (ES+) m/e 339 [M+H]+. 

EJEMPLO 4 

0 
4-(6-cicloi)entil-5.6,7,8-tetrahidropirazolor3.4-dlazep-ln-2(4H)-ii)-N,N-

dimatilbenzamida (EQ 

20 
0 

N* 
N 

N 
I -a :C, -N 

4-(6-ciclopentil-5,6,7,8-tetrahidropirazio[3,4-d]azepin-2(4H)-ii)-
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N,N-dimetilbenzamida (E4) so puede preparar a partir de N,N-dimetil-4-

(5,6,7,8-.tetrahidropirazolol3,4-dlazepin-2(4H)-benzamida (se, puede preparar 

corno se de’sedbe’en la descdpcift,42) (24.0 mg, 0.085 mmol) usando un 

procedimlento andlogo a[ que se describe on el ejernplo 1 susfituyendo 2-

5 metilproponal por ciclopentanbna. 

EM (ES+) We 353 [M+H]+. 

EJELAPLO .51 

N-mgflI-4-r6,( zMetilpro Rll).5i6.7.8-tetrahidroRiEaolo_r3.4-dlaZ2R!n:?L4H)-

.10 111beaggamiga (ES 

16 Una solucl6n do N-metil-4?(5,6,7,8-tetrahidropirazolo[3,4-

dJazepin-2(4H)-il)benzamida.(,se, puede preparar torno se descdbe on la 

25) (30.0 mg, 0.11 mmol) en diclorometano (3 ml) se, trata con 2-

motilpropanal (20.0.. Al, 0.22 mmol) y Acido ac6tico. (1 gota) y se agita a 

temperatura amblente. Se aflacle triacetoxiborohidruro de sodio (47.0 mg, 0.22 

20 mmol) y la-mezcla se, agita a temperatura ambiente’toda la noche. La mezcla 

se diluye con metanol se pasa debajo do un cartucho SCX eluyendo con 

metanol y desp.u.6s una soluc!6n 2M. de amoniaco, en metanol. Las fracciones 

blisicas se combinan y se evaporan. para producir el compuesto del fitulo (E5), 
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EM (ES+) m/e 327 [M+NH3]+-

EJEMPLO 6 

N-metil-4-r6-(I-matiletil)-5.6,7.8-tetrahidropirazoloL3,4-dlazeRin-2(4H)-

5 illbenzamida (EM 

. 
0 

N’ 
N 

N 
-N :C, 
H 

10 N-metil4-[6-(l -metiletil)-5,6,7,6-tetrahidropirazolo[3,4-d]azepin-

2(4H)-iljbenzamida (E6) se puede preparar a partir de N-metil-4-(5,6,7,8-

tetrahidropirazolo[3,4-djazepin-2(4H)-!I)benzamida (se, puede preparar como 

se describe en la descripci6n 25) (30.0 mg, 0.11 mmol) usando un 

procedimiento andlogo al que se describe en el ejernplo 5 sustituyendo 2-

15 metilpropanal por acetona. 

EM (ES+) We 313 [M+H]*. 

0 

)P’ 
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EJEMPLO 7 

4-(6-ciclobutil-6.6,7.0.!tetmhidropirazoloU3.4-dlazopin-2(4H)-ii)-N-

motilbenzamida W) 

5 0 
N 

N 
N 

H 

4-(6-ciclobutil-5,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)-il)-N-

metilbenzamida (E7) se puede preparar a partir de N-metil-4-(5,6,7,8-

10 tetrahidropirazolo[3,4-d]azepin-2(4H)-il)benzamida (se puede preparar como 

15 

se describe en la descripci6n 25) (30.0 mg, 0.11 mmol) usando un 

procedimiento andlogo al que se describe en el ejernplo 5 sustituyendo 2-

metilpropanal por ciclobutanona. 

EM (ES+) We 325 [M+H]+. 

EJEMPLO 8 

Ol 4-(6-ciclopentil-5.6.7.8-tetrahidropirazolof3.4-dlazovin-2(4H)-il)-N-

motilbenzamida M) , 

20 0 
N’ 
N 

N 
I -a :C, -N 
H 

4-(6-ciclopentil-5,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)-ii)-

oll, 
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\1 

N-metilbenzarnida (E8) se puede preparar a partir de N-metil-4-(5,6,7,8-

tetrahidropirazolo[3,4-d]azepin-2(4H)-il.)benzamida (se puede preparar Como 

se describe en la descripci6n 25) (30.0 mg, 0.11 rnmol) usando un 

procedimiento andlogo al que se describe en el ejernplo 5 sustituyendo 2-

5 metilpropanal por ciclopentanona. 

EM (ES+) We 339 [M+H]+. 

gJEMPLO 9 

3:L4.f6.(l-motiletil)-5.6.7.8-tetrahidrOR!razolor3.4-dlazet)ln-2(4H)411fenilI 

10 1.3-oxazolidin-2-onaJU9 

0 

O-A 
N N 

N 
N 

15 Una soluci6n de 3-[4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

2(4H)-il)fenil]-1,3-oxazoildin-2-ona (25.0 mg, 0.08 rnmol) (se puede preparar 

corno se describe en la descdpci6n 27) en diclorometano (3 mi) se trata con 

acetona (25.0 ?tl, 0.34 rnmol) y cicido ac6tico (I gota) y se agita a ternperatura 

arnbiente. Triacetoxiborohidruro de sodio (72.0 mg, 0.34 rnmol) se aflade y la 

20 mezcla se agits durante 3 horas y despu6s toda la noche. La mezcla se diluye 

con metanol y se pasa debajo de un cartucho SCX eluyendo con metanol y 

despu6s una soluc!6n 2M de arnoniaco en metanol. Las fracciones b6sicas se 

combinan y se evaporan para producir el compuesto del titulo (Eg). 
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EM (ES+) m/e 341 [M+H]+. 

EJEMPLO 10 

1-motil-3-(4-r6-(I-mefilefil).5.6.7.8.tetrahidropira:iolo[3.4-djazei)in-2(4H)-

5 illfenIII-2-Imidazolidinona (EIO) 

INI. 

N N 
N :C, 

10 Una soluci6n de 1-metil-3-[4-(5,6,7,8-terahidropirazolo[3,4-

d]azepin-2(4H)-il)fenil]-2-imidazolidinona (se puede preparar como se describe 

en la descripci6n 29) (44.0 mg, 0.14 mmol) en diclbrometano (3 ml) se trata 

con acetona (41 gi, 0.56 mmol) y 6cido ac6tico, (I gota) y se agita a 

temperatura ambiente. Triacetoxiboro hid ru ro de sodio (60.0 mg, 0.28 mmol) 

15 se ahade y la mezcla se agita durante 3 horas y despu6s toda la noche con 

una porci6n adicional de acetona y se aflade tdacetoxiborohidruro de sodio. 

La mezcia se diluye con metanol y se pasa debajo de un cartucho SCX 

eluyendo con metanol y despu6s una soluci6n 2M de amoniaco, en metanol. 

Las fracciones b;hsicas se combinan y se evaporan para producir el 

20 compuesto del titulo (E10); 

EM (ES+) m/e 354 [M+H]+. 



im 

EJEMPLO 11 

1 -motil-3:14-r6-(2-mefilpropil)-5.6,7.8-tetrahidro2irazolor3.4-dlazeDin-

2(4H)-illfenill-2-imidazoildinona IEJ I) 

0 
5 

N-A ’N 
N 

L..’?N N N-
C 

1-metil-3-{4-[6-(2-metilpropil)-5,6,7,8-tetrahidropirazolo[3,4-

40 d]azepin-2(4H)-il]fenif)-2-imidazolidinona (El 1) se p uede preparar a partir de 

10 1 -metil-3-[4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)-il)fenil]-2-

imidazolidinona (se puede preparar como se describe en la descripci6n 29) 

(44.0 mg, 0.14 mmol) usando un procedimiento andlogo al que se describe en 

el ejemplo 10 sustituyendo acetona por 2-metilpropanal. 

EM (ES+) We 368 [M+H]+. 

16-

0 

I 
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EJEMPLg 12 

l-L6-(6-ciclobu§1-6.6.718-tetrahidrop!EazoloL3.4-dlazopin-2L4H)-ii)-2-

p,IrIdinIII:U- Irroliftona (E12) 

0 
5 

N 
N N N :01 --0 

M6todo 

A una soluci6n de 1-[5-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

.10 2(4H)-il)-2-piri.dinil]-2-pirrolidinona (se puede preparar como se describe en la 

descripci6n. 19) (12.0 mg, 0.04 mmol) en diclorometano (2 ml) y dc1do ac6tico 

(2 gotas) se aflade ciclobutanona.(5.0 ttl, 0.06 mmol). La mezela resultante se 

d.eja agitar a ternperatura amblente durante 10 minutos. Triacetoxiborohidruro 

.de sodio (13.0 mg, 0.06 mmol) despu6s se aflade y se agita en forma confinua 

15 durante I hora. La mezcla de reaccl6n se diluye con metanol y se aplica a un 

cartucho SCX (Vadan uni6n-levigaci6n, 5 g) y se lava con metanol seguldo, por 

una mezcla de amoniaco 2M/metanol. Las fracciones bcisicas se combinan, se 

evaporan y se purifican adicionalmente por cromatograffa en silice, eluyendo 

- con una mezcla de amonlaco 2M en metanolidiclorometano (0-3%) para 

20 producir el compuesto del titulo (E 12). 

EM (ES+) We 352 [M+H]+. 



M6togLo B 

A,una soluci6n do 1-[5-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

2(4H)-ii)-2-pirldinil]-2-pirrolidinona (se puede describir como se describe an la 

descdpci6n 19) (12.0 mg, 0.04 mmol) an diclorometano (2 ml) y ficido ac6tico, 

5 (2 gotas) se aflade ciclobutanona (6.00 pl, 0.06 mmol), seguido por 

tdacetoxiborohidruro de sodio (13.0 mg, 0.06 mmol)-. La mezcla’resultante so 

deja agitar a temperatura ambiente durante I hora, se diluye con metanol y se 

pasa debajo de un cartucho SCX de 5 g, eluyendo con metanol y despu6s 

amoniaco 2M an solucl6n do metanol. La fracGlOn b6sica se combina,,se 

10 evapora y sepurifica mediante cromatografla de columna eluyendo con una 

mezela de amoniapo 2M an metanol y diclorometano (0-3%) para producir el 

producto (E12). 

EM (ES+) mle 352 [M+H]*. 

is Mkodo, C 

A una soluci6n de 1-[5-(5,6,7,8-tetrahidropirazolot3,4-d]azepin-

2(4H)-11)!.2-piridinil]-?2-pirrolidinona (se puede preparar como se describe an al 

descripel6n 19) (1.1 mg, 0.04 mmol) an diclorometano (3 ml) se ahade, 

ciclobutanom (6 gi, 0.08 mmol) sequido.por Acido ac6tico (2 otas) 9 y 

20 tdacetoxiborohidruro de sodio (17 mg, 0.08 mmol). La mezcla se agita a 

temparaturaAmbiente durante 2 horas, despu6s se diluye con metanoly se 

purifica medlante cartucho SCX para producir el:compuesto del titulo (E12). 

EM.(ES+) We 352 [M+H]+. 



MI 
EJEMPLO 113 

1-[4-(6-cicIS!§ut*l-5.6-.7.6AItMhidropirAzoloL3.4-dlazopin-2(4ti)-!I)Lenil1-2-

pirrolidinona (1513) 

N 
dN-aN’ N--O 
M6todo 

-[4(5,6,7,8-tetrahidropirazolo[3,4-djazepin-A una soluci6n do I 

10 2(4H)-iQfenIl]-2-pirrolidInona (se puede preparar como se describe en la 

-descripci6n 22) (10.0 mg, 0.03 mmol) en diclorometano (2 mi) y 6cido ac6t!co 

(2 gotas) se aflade ciclobutanona (4.0 gl, 0.05 mmol). La mezcla resultante se 

deja agitar a temperatura ambiente durante 10 minutos. Tdacetoxiborohidruro 

de sodio (11.0 mg, 0.05 mmol) despu6s se aflade y la agitaci6n continua 

15 durante I h ora. La mezcla do reacci6n se diluye con metanol y se aplica a un 

cartucho SCX (Varian uni6n-levigaci6n, 5 g) y se lava con metanol seguido por 

una mezela de amoniaco, 2.Wmetanol. Las fracciones bAsicas se combinan, se 

evaporan y se purifican adicionalmente mediante cromatografla en silice, 

eluyendo con una mezcla de. amoniaco, 2M en. metanol/diclorometano (0-3%) 

20 pars, producir el compuesto del titulo (E13). 

EM (ES+) We 351 [M+H]+. 



112 

M6todo 8 

A una solucl6n de, 1-[4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin 

2(4H)-!I)fenil]-2-?pirrolidinona (se puede preparar corno se, describe on la 

descdpc!6n 22) (32.0 mg, 0. 11 mmol) en diclorometano, (2 ml) y dcldo ac6tico 

6 (2 gotas) se aflade c1clobutanona (12.0 pl, 0.16 mmol), seguido por 

triacetoxiborohidruro do sodlo (34.0 mg, 0.16 mmol) despu6s de 

aproximadamente 10 minutos. La mezcla se, deja agita a temperatura 

amblente durante 30 minutos antes de una porci6n adicional de ciclobutanona, 

(12.0 pl, 0.16 mmol) y triacetoxiborohidruro de sodio (34.0 mg, 0.16 mmol). se 

.10 . allade. Despu6s de la, agitacl6n a temperatura amblente durante 30 minutos la 

reacci6n se templa con metanol y se pasa debajo de un cartucho SCX de 2 g, 

eluyendo con metanol despu6s amoniaco 2M en soluci6n de metanol. La 

fracci6n base se combina y se evapora para producir el producto (El 3). 

EM (ES+) m/e 351 [M+H]+. 

.15 

C 

Una mezcla de 1-[4-(5,6,.7,8-tetrahidropirazolo[3,4-d]azepin-

2(4H)-il)fenill-2-pirrollidinona (se puede preparar como se describe en la 

descripci6n 22) (66 mg, 0.22 mmol) en diclorometano (4 ml) se trata con 

20 ciclobutanona (0.033 ml, 0.44 mmol) seguldo por tdacetoxiborohidruro de 

sodlo (93 mg, 0.44 mmol). La. mezcla resultante de.spu6s se agita bajo arg6n 

durante, 14.25 horas. La mezela despu6s so diluye con metanol’(5.ml) y se 

p fica medlante SCX eluyendo con metanol y despu6s amoniaco/metanol url 

I 
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(2M). Las. fracciones, apropiadas so. oombinan, se reducen y se trituran con. etil 

6ter para producir el producto (E13). 

EJEMPLO 14 

r6qj-mefilotl0-5,6 ptrabldroRlmZoloF3.4..dlazopin-2(4H)-infenill-2-5 1 ?L4 

sAMolidinong (04) 

N N 

10 

-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-A una soluci6n do 1 [4 

2(4H)-il)fenill-2--pirrolidinona (se puede preparar como se describe en la 

descripci6n 22) t-45 mg, 0.15 mmol) en diclorometano (3 ml) se aflade acetona 

(17 mg, 0.30 mmol) y Acido ac6tico (2 gotas). La mezcla resultants se agita a 

15 temperatura ambiente, bajo arg6n, durante 20 minutos. Tdacetoxiborohidrum 

’30 mmol) se aflade y la agitaci6n continua por 22 horas. de sodio (64 mg, 0. 

Unos 2 eq adicionales do acetona (17 mg, 0.30.mmol) se afladen, y despu6s 

de unos 20 minutos, adiclonales se afiladen 2 eq adicionales de 

triacetoxiborohidruro de sodio, (64 mg, 0.30 mmol) y se la agitacl6n continua 

20 durante 3 horas. La mezcla cruda resultants se diluys con metanol y despu6s 

se purifica por SCX,. . eluyendo con metanol - y. despu6s con arnonlaco 

2M/metanol. Las fracciones bAsIcas se combinan y el solvents se evapora in 

vacuo. El producto crudo se tritura con 6ter, se filtra y se tritura con acetato de 
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efflo pam producir el compuesto del fitulo (E14). 

EM (ES+) We 339 [M+H]+. 

EJgMPLO 15 

hexahidropirazolp 13.4-dIgzapina MIS) 

.10 

X10101
 

10 

A una soluci6n do 2-14-(3-mefil-1,2,4-oxadiazol-5-II)fenil]-

2,4,5,6,7,8-hexahidropirazolo[3,4-d]azepina (se puede preparar como se, 

describe an la descripci6n 35) (31 mg, 0.10 mmol) an diclorometano (4 ml) se 

aflade acetona (24.mg, 0.42 mmol) y dcido ac6tIco, (3 gotas). L.a mezcla 

15 resultante.se agita a temperatura amblente, bajo arg6n, durante 20 minutos. 

Se.aflade triaceto)dborohidruro de sodio (89 mg, 0.42 mmol) se aflade y la 

agitaci6n se continua toda la noche.. La mezcla cruda resultante se diluye con 

metanol y despu6s se purifica mediante SCX, eluyendo con metanol y 

despu6s con amonlaco 2Wmetanol. Las fracciones bAsicas se combinan y el 

20: solvente se evapora in veouo, El producto crudo se purifica adicionalmente 

mediante cromato.grafla de columna an gel de sflice, eluyendo con una mezola 

Ao amonlaco 2M an metanoYdIclorometano..(O-I%).. El producto crudo 

resultanto se purifica adicionalmente con cromatografta de columna an gel de 



one 

stlice, eluyendo con una mezela de amoniaco 2M en. metanol/diclorometano 

(0-1 %) para producir el compuesto del fitulo (El 5). 

EM (ES+) We 338 [M+H] + 

5 EJEMPLO 16 

4-L642-matilpropil):1.6.7,8-tetrahidLopirazolor3.4-dlLz_ei)ln-2(4HI 

11111benzamida (E161 

0 / 
N 

N 

10 H2N 

A una soluci6n de 4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

2(4H)-!I)benzamida (se puede preparar como se describe en la descdpci6n 37) 

(31 mg, 0. 12 mmol) en diclorometano, (3 ml) so Made 2-metilpropanal (17 mg, 

0.24 mmol) y cicido ac6tico (2 gotas). - La mezcla resultante se agita a 

15 temperatura ambiente, bajo arg6n, durante 20 minutos., Se aflade 

triacetoxiborohidruro de sodlo (51 mg, 0.24 mmol) y la agitaci6n continua 

durante 2 horas. La mezcla cruda resultante se diluye con metanol y despu6s 

se purifica por SCX, eluyendo con metanol y despu6s con amoniaco 

,2M/metanol. Las fracclones, bAsicas se combinan y el solvente se evapora in 

20 vacuo para producir el compuesto del titulo, (EI 6). 

EM (ES+) mle 313 [M+H]+. 
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EJEMPLO 17 

4-r6-(I-metilgfil).-6.6.7.8-tetrahidropirazoloL3.4-dlazog)in-2(4H).! 

111benzamida (E17) 

5 
0 

N N 

:Cl H2N 

A una soluci6n de 4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

2(4H)-il)benzamida (se puede preparar corno se describe en la descdpci6n 37) 

10 (31 mg, 0.12 mmol) en diclorometano (3 ml) se ahade acetona (14 mg, 0.24 

mmol) y cicido ac6tico (2 gotas). La mezcla resultante se agita a temperatura 

ambiente, bajo arg6n, durante 20 minutos. Triacetoxiborohidruro de sodio (51 

mg, 0.24 mmol) se aflade y la agitaci6n continua durante 2 horas. Unos 6 eq 

adicionales de acetona se, alladen y la agitacift contin6a el fin de semana. Se 

15 aflade metanol y la mezela cruda se purifica por SCX, eluyendo con metanol y 

despu6s con amoniaco 2M/metanol. Las fracciones-bAsicas se combinan y el 

solvente se evapora in vacuo. El producto crudo se tritura con 6ter y se filtra 

para producir el compuesto del titulo (E 17). 

EM (ES+) We 299 [M+H]+. 
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EJEMPLO 18 

I-r4-(6:gtll.5.6.7,8-tetrahidropirazolor3.4-d]aL$_Pin-2(4H)-Il)fonin-2 

P-Irrolidinona (Ell) 

N --

N 

A una solucl6n de 1-[4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

-il)fenll]-2-pirroridlnona (se puede -preparar eorno se descfibe en la 2(4H) 

10 descripci6n 22) (50 mg, 0.17 mmol) en etanol ml) se aflade carbonato de 

potaslo (70 mg, 0.51 mmol) y yodoetano (53 mg, 0.34 mmol). La mezC a 

resultante se calienta a reflujo, bajo arg6n, durante 18 horas. Unos,3 eq 

adicionales do carbonato de, potaslo en etanol (2 ml) se ahaden; y la agRaci6n 

contin6a alrededor del fin de semana. La reaccl6n se rernueve del calor y 

15 etanol (-20 ml) se aflade. La reacci6n se purifica por SCX, eluyendo con 

metanol y despu6s con amoniaco 2M/metanol. Las fracclones bAsicas se 

combinan y el solvente se evapora in vacuo. El producto crudo resultantese 

pudfica adiclonalmente mediante cromatograffa de columna Angel de silice 

eluyendo con una mezcla de, metanol en diclorometano (100:1-10:1) para 

20 producir el compuesto del titulo (E 18). 

EM (ES+) We 325 [M+H]*. 

m 
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EJEMPLO 19 

1.(4-r6-(cicloproplimetil)-5.6.7,8!.totrahidropirazolor3.4-dlazopin-2L4H)-

111fenill-2-pirroildinona (E19) 

0 

5 
N N N :Cl 

A una soluci6n de 1-[4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

2(4H)-il)fenil]-2-pirrolidinona (se puede preparar corno se descdbe en la 

10 descripci6n 22) (55 mg, 0.10 mmol) en diclorometano (5 ml) se afiade 

ciclopropilacetaldehido (26 mg, 0.30 mmol) y cicido ac6tico (3 gotas). La 

mezcla resultante se agita a temperatura amblente, bajo arg6n, durante 20 

minutos. Se aflade triacetoxiborohidruro de sodio (64 mg, 0.30 mmol) y la 

agitac!6n contin0a durante 18 horas. La mezcla cruda resultante se diluye con 

15 metanol y despu6s se purifica por SCX, eluyendo con metanol y despu6s con 

amoniaco 2Wmetanol. Las fracciones bisicas se colectan y el solvente se 

0 evapora in vacuo. El producto crudo se tritura con acetato de etilo para 

producir el compuesto del titulo (E19). 

EM (ES+) We 351 [M+H]+. 

20 
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EJEMPLO 20 

ld446-12-metilpropil)-5.6.7.8-tetrahidropirazolo[3.4-dlazepin:g-(4H)-

111fenill-2-pirrolidinona (E20) 

0 

N N-0- :01 

A una soluci6n de 1-[4-(5,6,7,8-tetrahidropirazol[3,4-d]azepin-

2(4H)-il)fenil]-2-pirrolidinona (se puede preparar -como se describe en la 

10 descripci6n 22) (55 mg, 0.10 mmol) en diclorometano (5 ml) se aftade 2-

metilpropanal (27 mg, 0.30 mmol) y cicido ac6t!co (3 gotas). La mezcla 

resultante se agita a temperatura ambiente, bajo arg6n, durante 20 minutos. 

Se ahade triacetoxiborohidruro de sodio (64 mg, 0.30 mmol) y la agitaci6n se 

continua durante 18 horas. La mezcla cruda resultante, se diluye con metanol y 

16 despu6s se purifica por SCX, eluyendo con metanol y despu6s con amoniaco 

2M/metanol. Las fracciones bAsicas se combinan y el solvente se evapora in 

vacuo. El producto crudo se tritura con acetato de etilo para producir el 

compuesto del titulo (E20). 

EM (ES+) We 353 [M+H]’. 
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EJEMPLO 21 

2-r4-(3-mogi-112,4-oKadiazol-641ILonlil-S-(2-matilpLqpil)-2.4,616,7,8-

h9xAhjdropIMzoloL3.4AAz0RIna Ig2:U 

WOO
 :C, N’ 

N N, 

A una soluci6n de 2-[4-(3-metil-1,2,4-oxadiazol-5-JI)fenill-2,4-

5,6,7,8-hexahidropirazolo[3,4-d]azepina (se puede preparar corno se descdbe 

10 en la descdpci6n 35) (31 mg, 0.10 mmol) en diclorometano (4 ml) so ahade 2-

metilpropanal (30 mg, 0.42 mmol) y Acido ac6fico (3 gotas). La mezcla 

resultante se agita a temperatura ambiente, bajo arg6n, durante 20 minutos. 

Se Made tdacetoxiborohidruro de sodio (89 mg, 0.42 mmol) y la agitac!6n 

contin0a d.urante la noche..La.mezcla cruda resultante se diluye con metanol y 

15 despu6s se pudfica por SCX, eluyendo con metanol y despu6s con amonlaco 

2M/metanol. Las fracciones b6sicas se combinan y-el solvente se evapora in 

vacuo. El producto crudo se pufifica adicionalmente por cromatografla de 

columna en gel de allice, eluyendo con una mezcla de amoniaco 2M en 

metanol en diclorometano (0-1,%) para producir el compuesto del titulo (E21). 

20 EM (ES+) We 352 [M+H]’. 

I a# 
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EJEMPLO 22 

I-L4d6-ciclohexil-5.6,7.BAntmhidrORif8zOl2L3.4-dlazopin-2(4H)-il)fenln.2!! 

pirrolidin2na (g22) 

5 

N--C’N/N
 N-0 I .:CI 

A una soluc!6n do 1-[4-(5,6,7,8-tetrahidropirazolo[3,4-djazepin-

2(4H)-il)fenil]-2-pirrolidinona (se puede preparar como se describe en la 

10 descripc!6n 22) (45 mg, 0.1.5 mmol) en diclorometano (3 ml) se ahade 

ciclohexanona (29 mg, 0.30 mmol) y dcido ac6tico (2 gotas). La mezcla 

resultante se, agita a temperatura amblente, bajo arg6n, durante 20 minutos. 

Se aflade tdacetoxiborohidruro de sodio (64 mg, 0.30 mmol) y la agitaci6n 

contin6a durante 22 horas. Unos 2 eq adicionales de ciclohexanona (29 mg, 

15 0.30 mmol) so affladen, y despu6s de 20 minutos adicionales unos 2 eq 

adicionales de triacetoxiborohidruro de sodio (64 mg, 0.30 mmol) se afladen y 

la agitac!6n continua durante 3 horas. La mezcla cruda resultante se diluye 

con metanol y despu6s se purifica por SCX, eluyendo con metanol y despucas 

con amoniaco 2M/metanol. Las fracclones b6sicas se combinan y el solvente 

20 se evapora in vacuo para producir el compuesto del titulo (E22). 

EM (ES+) We 379 [M+H]+. 
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EJEMPLO 23 

4-(6-ciclo2entil-5.6.7.8-tetrahidropirazol[3.4-dlaz?Rin-2(4H)-!I)benzamida 

(E23) 

5 
0 

. N 
/ N*-bz 

H N 2 

A una soluci6n de 4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

2(4H)-il)benzamida (se puede preparar corno se descri be on la descripci6n 37) 

10 (31 mg, 0,, 12 mmol) en diclorometano (3 ml) se aflade ciclopentanona (20 mg, 

0.24 mmol) y Acido ac6t!co (2 gotas). La mezcla resultante se agita a 

temperatura ambiente, bajo arg6n, durante 20 minutos. Se ahade 

triacetoxiborohidruro de sodio (51 mg, 0.24 mmol) y la agitaci6n continua 

durante 2 horas. Unos 6 eq adicionales de c1clopentanona se ahaden y la 

15 agitaci6n contin6a el fin de semana. Se ahade metanol y la mezcla cruda se, 

purifica ppr SCX, eluyendo con metanol y despu6s con amonjaco 2Wmetanol. 

Las fracciones, b6sicas se combinan y el solvente se evapora in vacuo para 

producir al compuesto del titulo (E23). 

EM (ES+) We 325 [M+H]+. 

m 
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EJEMPLO 24 

I-r4-(6-giclopentil-5.6.7.0-tetrahidropirazolor3.4-dlazepin-2(4H)fenil)-2 

pirrolidinona (E24) 

0 

5 

N N 

�0�

: 
A una soluci6n de 1-[4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

10 2(4H)-il)fe!nif]-2-pirrolidinona (se puede preparar como se describe en la 

10 descripcion 22) (45 mg, 0.15 mmol) en diclorometano (3 ml) se aflade 

ciclopentanona (26 mg, 0.15 mmol) y dcido ac6tico (2 gotas). La mezcla 
i 

resultante? se agita a temperatura ambiente, bajo arg6n, durante 20 minutos. 

Se afiade triacetoxiborohidruro de sodio (64 mg, 0.30 mmol) y la agitaci6n 

continua durante 1.5 horas. La mezcla cruda resultante se diluye con metanol 

15 y despu6s se purifica por SCX, eluyendo con metanol y despu6s con 

amonlaco: 2Wmetanol. Las fracciones b6sicas se combinan y el solvente se 

evapora in vacuo. El producto crudo se tritura con 6ter para producir el 

compuesto del titulo (E24). 

EM (ES+) We 365 [M+H]+. 



11 

16 

124 

EJEMPLO 25 

6-cIcIobutlI-2-[U- 3-motil-1.2.4-oxadiazol-5-II)fenill-2.4.6.6.7 8-

hexahIdrovIrazoIor3,4-dIazevIna (E25) 

.?10 
5 

IN’ 

N 

A una soluci6n de 2-[4-(3-metil-1,2,4-oxadiazol-5-II)fenif]-

2,4,5,6,7,8-hexahidropirazolo[3,4-d]azepina (preparada corno se describe en 

10 la descripci6n 35) (31 mg, 0.10 mmol) en diclorometano (4 ml) se afiade 

ciclobutan,ona (30 mg, 0.42 mmol) y Acido acdtico (3 gotas). La mezcla 

resultante: se agita a temperatura ambiente, bajo arg6n, durante 20 minutos. 

Be Made triacetoxiborohidruro de sodio (89 mg, 0.42 mmol) y la agitaci6n 

continua toda la noche. La mezela cruda resultante se diluye con metanol y 

15 despuds se purifica por SCX, eluyendo con metanol y despu6s con amoniaco 

2M/metanol. Las fracciones bAsicas se combinan y el solvente se evapora in 

vacuo para, producir el compuesto del titulo (E25). 

EM (ES+) We 350 [M+H]+. 
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EJEMPLO 28 

6-ciclob,ufli-2-r4-(metlisulfonil)fenill-2,4.5,,6.7.8-hexahidropirazoloL3:4-

dlazopina (E28) 

0 0 

S N 
N-0 :C, 

A una soluci6n de 2-[4-(metilsulfonil)fenil]-2,4,5,6,7,8-

hexahidrop?irazolo[3,4-d]azepina (se puede preparar como se, describe en la 

10 descripci6n 38) (4 mg, 0.014 mmol) en diclorometano (2 ml) se aflade 

ciclobutanona (7 mg, 0.096 mmol) y Acido ac6tico (1 gota). La mezcla 

resultante 6e agita a temperatura ambiente, bajo arg6n, durante 20 minutos. 

Se ahade triacetoxiborohidruro de sodio (20 mg, 0.096 mmol) y la agitaci6n 

continua toda la noche. La mezcla de reacci6n resultante se diluye con 

15 metanol y se purifica por SCX, eluyendo con metanol y despu6s con amoniaco 

2M/metanol. Las fracciones bdsicas se combinan y el solvente se evapora in 

vacuo para, producir el compuesto del titulo (E28). 

EM (ES+) m/e 346 [M+H]". 



A 
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EJEMPLO 29. 

N-L446-ciplobutil-6.6.7s8-te r?ahidroi)irazolo[3,4-dlazopin-2(4H)-

Iffenillmetanopulfonamida (E29) 

/ 
0 

S N 
Ifl\ ? \’I / 
N N 

A una soluci6n de N-[4-(5,6,7,8-hexahidropirazolo[3,4-d]azepin-

2(4H)-!I)fenil]metanosulfonamida (se puede preparafr corno se describe en la 

10 descripci6n 40) (12 mg, 0.04 mmol) en diclorometano (2 ml) se ahade 

ciclobutanona (14 mg, 0.20 mmol) y dcido ac6tico, (1 gota). La mezcla 

resultante ?se agita a temperatura ambiente, bajo arg6n, durante 30 minutos. 

Se Made triacetoxiborohidruro de sodio (42 mg, 0.20 mmol) y la agitaci6n 

contin0a durante 1 hora. La mezcla de reacci6n resultante se diluye con 

15 metanol y se purifica por SCX, eluyendo con metanol y despuds con amoniaco 

2M/metanol. Las fracciones b6sicas se combinan y el solvente se evapora in 

vacuo para producir el compuesto del titulo (E29). 

EM (ES+) We 361 [M+H]+. 

m 
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EJEMPLO 30 

3-L4-(6-cicloponfil-5.6.7.8-tetrahidropirazolor3s4-dlazepin-2(4H)-il)fenill: 

1.3-oxazolidin-2-ona (E30) 

5 

N N

-C :C, 

A una soluci6n de 3-[4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-

2(4H)-!I)fen,?111-1,3-oxazolidin-2-ona (se puede preparar como se describe en la 

10 descripci6n 27) (35 mg, 0.12 mmol) en diclorometano (4 ml) se anade 

ciclopentanona (40 mg, 0.47 mmol) y dcido ac6tico (3 gotas). La. mezcla 

resultante, se agita a temperatura ambiente, bajo arg6n, durante 20 minutos. 

Se aflade’triacetoxiborohidruro de sadio (42 mg, 0.20 mmol) y la agitaci6n 

continua toda la noche. La reacci6n se diluye con metanol y despu6s se 

15 purifica pot SCX, eluyendo con metanol y despu6s con amoniaco 2M/metanol, 

Las fraccio’nes bAsicas se combinan y el solvente se evapora in vacuo para 

proporcion or el compuesto del titulo (E30). 

EM (ES+) We 367 [M+H]+. 

m 
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EJF.MPLQ 31 

-5.6.7.8-tatrafildto_pimgoler3.4.dlazegin.-IL4H -Iftenill-I! 1 446-ciciopentif 

metil-2.1midazolloinona (g3j) 

N 

-metil-3-14-(5,6,7,8-tetrahidropirazolo[3,4-A una soluci6n de I 

H)-il)fenIl]-2-imidazplIdInona (se puede preparar como se describe in-2?? d]azep 

10 -en la des6dpc!6n 29) (21 mg, 0.07 mmol) en diclorometano (3 m1l) se aflade 

cielopentanona (23 mg, 0.27 mmol) y AcIdo ac6fico (2 gotas). La mezcla 

resultants ise agita a temperatura arriblente, bajo arg6n, durante 40 ninutos. 
d 

Se afladei triacetoxiborohidruro do sodio (42 mg 0.20 mmol) y la agitaci6n 

con inua ?Iurante 4 ho.ra Unos 4 eq adicionales de ciclopentanona se 

15 afladen, y,’ despu6s do unos 20 minutos adicionales unos 4 eq adicionales de 

-toda la noche. tdacetoxiborohidruro de sodio se afladen y la agitaci6n contin0a 

La reaccl n se dlluye con metanol y despuds se, purifica por SCX, eluyendo 

con metanol y despu6s con amoniaco 2M/metanol. Las fracciones b6sicas se 

combinan: y el solvents se evapora in vacuo. El producto crudo resultants se 

icionalm nte medlante cromatograffa de columna, en gel de s1lice 20 purifica ad e 

eluyendolcon una mezela de amoniaco 2M en metanoVdiclorometano (0-4%) 

pars producir el compuesto del titulo (E3 1). 

EM (E.S+) We 380 [M+H]+. 
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EJEMPLO 32 

4-(S-ciclobutil-6.6,.7L8-tetrahidropirazoloL3.4-dlaxepin-2(4H)-il)benzonitrilo 

JE32 

5 

N NC Nt
 N 

? Se disuelve 4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)-

il)benzonitri:lo (se puede preparar corno se desc6be’ en la descripc!6n 11) (se 

10 asurne 0.148 mmol) en diclorometano (2 ml) y Acido ac6tico (2 gotas). Se 

aflade ciclobutanona (17 gl, 0.22 mmol) y tdacetoxiborohidruro de sodio (47 

mg, 0.22.mmol) y la mezela se agita a temperatura ambiente durante 1 hora. 

Se anade metanol y la soluci6n se vierte en una columna SCX de 2 g que se 

eluye con metanol despu6s amonlaco 2M en metanol. Las fracciones bisicas 

15 se evaporan y el residuo se pudfica mediante cromatografla instantinea 

eluyendo con 0-5% de amoniaco 2M en metanol/diclorometano para 

proporciona,;r el compuesto del titulo (E32). 

m 
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EJEMPLO 33 

4-r6-12-mstilRroioil)-5.6.7,8-tetrahidropimzolor3,4-dlazoi)in-214H)-

illbenzonitrilo (E33) 

NC N N 
I \N 

.001-1 
C N 

El compuesto del titulo se prepara usando un procedimiento 

an6logo all: que se describe en el ejemplo 32. 

10 EM (ES+) mle 295 [M+H]+. 

EJEMPLO 34 

4-rs-o -motilatil)-5.6.718-tetrahidroR!razolor3.4-djazeR!n-2(4H)-

filbenzonitrilo (EM 

NC
-a 

N\ 
N 

N 

4-(5,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)-il)benzonitrilo (se 

20 puede preparar como se describe en la descripci6n 11) (se asumen 0.148 

mmol) se disuelve en diclorometano (2 ml) y cicido ac6tico (2 gotas). Se ahade 

acetona (16?tl, 0.22 mmol) y tdacetoxibarohidruro de sodio (47 mg, 0.22 mmol) 

y la mezcla se agita a temperatura ambiente durante 2 horas. Alicuotas 
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adicionales i?de acetona (32 gl, 0.44 mmol) y triacetoxiborohidruro de, sodio (47 

mg, 0.22 M mol) se afladen y la agitaci6n continua por 70 horas adicionale s. 

Se afiade M: etanol y la soluci6n so vierte en una columna SCX de 2 g que se 

eluye con metanol despu6s amoniaco 2M en metanol. Las fracciones b6sicas 

se evaporan y el residuo se purifica mediante cromatografla instantdnea 

eluyendo con 0-5% de, amoniaco 2M en metanol/diclorometano para producir 

el compuesto del titulo (E34). 

EJ9MPLO 36 

10 2d4-bromofenil)-6-ciclobutil-21415.6.7.8-hexahidrop-iLazolor3.4-dlpo2ina 

15 

CE351 

N 
11%? 

Br
-O-N 

Lffltodo A 

Una mezcla de 6-ciclobutil-2,4,6,6,7,8-hexahidropirazolo[3,4-

djazepina (se puede preparar como se describe en la descdpci6n 31) (110 

mg, 0.58 mmol), 6cido 4-bromofenilbor6nico (233 mg, 1.16 mmol; disponible 

20 comercialmente de, por ejemplo, Aldrich), acetato-de cobre (315 mg,. 1.74 

mmol), piridina (94 ?J, 1.16 mrhol) y tamices moleculares (4A, 400 mg) en 

diclorometano (5 ml) se agita ablerto a la atm6sfera durante 60 horas. La 

mezcla cruda despu6s se filtra a trav6s de una almohadilla de celite y se lava 

m 



10. MOLodo B, 

Una mezcla do 6-cicibbuti-2,4,5,6,7,Brhexahidropirazolo[3,4-

d]azepina (se puede prepara =rno se describe on la descripc16n 31) (640 mg, 

3.35 mmol), icido 4-bromofenilbor6nico (1.35 g, 6.7 mmol), acetato de cobre 

(1.82 g, 10 mmol), pirldina (540 pl, 6.7 mmol) y tarnices moleculares (4A, 2.4 

15 g) en diclorometano (30 m.1) se agitan ablertos a la atm6sfera durante 60 

horas. La mezcla cruda despu6s se filtra a trav6s de una almohadilla de celite. 

y se lava con metanol. Despu6s de la evaporacl6n in vacuo.el residuo se 

pudfica por cartucho SGX seguldo por cromatograffa do columna en gel de 

sillce eluyendo con una mezcla de amonlaco 2M en metanoVdi6lorometano (0-

20 6%). El producto so pudfica adicionalmente mediante cromatograffa en gel de 

silice do fase Inversa oluyenclo con una. mezcla de acetonitrilo en agua (5-

1-00%). 
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EJEMP?_O 36 

I-r4l6SiclobMtil-5.6.7."ftlhldropiMloloU 

mtll-24m -Adazolidin2na (E36) 

5 
N 

N NC N 

Una. mezcla.. 3:1. de 2-(4-bromofenil)-6-ciclobutil-2,4,5,6,7,8?.. 

hexahidropirazolo[3,4-d]azepina y 1-(4-bromofenil)-6-cielobutil-1,4,5,6,7,8-. 

10 heXahidroplrazolo[3,4-d]azepina (se puede preparar como so describe an el 

ejemplo, 35, m6todo A) (53 mg, 0. 15 mmol) an dioxano (5ml) se trata con I - 

m.atil-2-imidazoildinona (30,mg, 0.30 mmol), carbonato de potasio (62 mg, 

0.45 mmbl), yoduro de cobra (1) (9.5.mg, 0.05 mmol) y N,N’-dimetil-1,2-

etanodiamina, (6 pl, 0.05 mmol). La mezcla se’ calienta a reflujo durante 15 

15 horas. Las mismas cantidades nuevamente do 1-metil-2-imidazolidinona, 

-dimefil-1,2-etanodiarnina se carbonato de potasio, yoduro de cobre (1) y N,N’ 

afladen y la mezela se calienta a reflujo durante 20 horas. Las mismas 

cantidades nuevamente de 1-metil-2-imidazolidinona, carbonato de potasio, 

yoduro de cobra (1) y N,N’-dimefil-1,2-etanodiamina se afladen y la mezcla 

n -80 horas. La mezcla cruda despu6s so transfiere a 20’, recalienta a reflujo dura to 

un reciplefite de microondas, las mismas cantidades de 1-metil-2-

imidazoildinona, carbonato de potasio, yoduro de cobra (1) y NSN’-dimetil-1,2-

etanodlamina se afladen y la mezcla se callenta en microondas- a 1500C 
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durante 4 horas. La mezcla se purifica mediante cartucho SCX, seguldo por 

Autopreparacift dirigida por masa y cromatografla en gel de silice, eluyendo 

con una mezcla de amonlaco 2M en metanol/d.iclorometano (0-5%) para 

producir el compuesto del titulo (1236). 

EM (ES+) We 366 [M+H]+. 

EJEMPLO 37 

3-r4d6-ciclobutil-616.7.8-tolMhldro6irazolo[3.4-djazoo-in-2L4H)41)Lenlll-lL3-

oxazolidin-2-ona (E3 

10 

N N, :Cl N-0 
Una mezcla de 2-(4-bromofenil)-6-cielobutil-2,4,5,6,7,8-

15 hexahidropirazolo[3,4-d]azepina (se puede preparar como se describe en el 

ejemplo 35) (42 mg, 0.12 mmol), 2-oxazoildinona (21 mg, 0.24 mmol), 

carbonato de potasio(.50 mg, 0.36 mmol), yoduro de cobre (1) (8.0 mg, 0.04 

mmol) y N,N’-dimetil-1,2-etanodiamina (5 jd, 0.04 mmol) en dioxano (1.6 ml) 

so calienta en el microondas (alta absorci6n) a 1 OOOC durante 30 minutos. Las 

20 mismas cantidades de nuevamente de 2-oxazolidinona, carbonato de potasio, 

yoduro do cobre (1) y N,N’-dimetil-1,2-etanodiamina se afladen y la mezcla se 

calienta en el microondas a 1500C durante 4 horasAa mezcla de reacc!6n se 

evapora in vacuo, despu6s se purifica por cartucho SCX, seguido, por 

M, 



I 
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EJEMPLO 39 

6-cielobufil-2-r4-14-morfolinil)Lenill-2l4,6.6l7,8-hexahidropirazoloF3,4-

dlazeR!na (E§9) 

/ 
N 

N--O 
Una mezcla de 2-(4-bromofenil)-6-ciclobu’fil-2,4,5,6,7,8-

hexahidropirazolo[3,4-d]azepina (se puede preparar como se describe en el 

ejemplo 35) (80 mg, 0. 23 mmol) morfolina (40 jil, 0.46 mmol), carbonato de 

10i cesio (115 mg, 0.35 mmol), tris(dibencilidenoacetona)dipaladio (0) (10. mg, 

0.01 mmol) y (9,9-dimetil-9H-xant6no-4,5-diil)bis(difenilfosfano) (20 mg, 0.035 

.mmol) en dioxano (2 ml) se callenta en el microoridas (absorci6n normal) a 

1000C durante 2 horas. Las mismas cantidades nuevamente de morfolina, 

carbonato de cesio, tds(dibencifidenoacetona)dipaladio (0) y (9,9-dimetil-91-1-

15 xantano-4,5-dijl)bis(difenilfosftno) se afladen y la mezela se calienta on at 

microondas a 1500C durante 2 horas. La mezcla do reacci6n se purifica por 

cartucho SCX, seguido por Autopreparaci6n dirigida por masa y cromatograffa 

de columna en get de sflice, eluyendo con una mezcla de amoniaco 2M en 

metanol/diclorometano (0-5%) para producir el compuesto del fitulo (E39). 

EM (ES+) We 353 [M+H]+. 
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EJEMPLO 40 

6-cielobutil-2:L4.!(I-Piperidinil)fenill-2.4.6.61 .8-hexafild o I zolo[ .4-7 Lv ra 3 

d]azeRina (E40) 

N 
N 

N 
C 

C 

A una sOlucl6n de 2-[4-(I-piperidinil)fenil]-2,4,5,6,7,8-

hexahidropirazolo[3,4-d]azepina (se puede preparar corno se desc(lbe en la 

descripci6n 43) (42 mg, 0. 14 mmol) en diclorometano (4 ml) se aflade 

10 ciclobutanona (30 ?J, 0.42 mmol) sequido por Acido ac6tico (3 gotas). La 

mezcla se agita a temperatura amblente durante 50 minutos, despu6s so trata 

con triacetoxiborohidruro do sodio (89 mg, 0.42 mmol). La mezcla so agita a 

temperatura ambiente durante 2.5 horas, despu6s se diluye con metanol y se 

pudfica mediante cartucho SCX para producir el compuesto del titulo (E40). 

15 EM (ES+) We 351 [M+H]+. 

EJEMPLO 41 

6-ciclobubi-2-r4?l-pirrolidinil)fenill-2.4.5.6.7.8-h"x hidroolmolorl 

dlazaplLia (E41) 

20 
N 

C, 

N 
N 

A una solucift de 2-[4-(l-pirrolidinil)fenil]-2,4,5,6,7,8-

m 







2-pirrolidinona (E43) y 1-(S-(6,6,7,8-tetrahidropirazolo[3,4-d]azepin-2(4H)-ii)-2-

pindiniQ-2-pirrolidinona (DI9).(33 mg). Una soluci6n, de esta mezcla en 

diclorometano (2.5 ml) se trata con. acetoa, (0.018 ml, 0.25 mmol) bajo arg6n y 

la mezcla se agita durante 2-3 minutos a, temperatura ambiente. Despu6s se 

S. atiade triacetoxiborohidruro de sodio (53 mg, 0.26 mmol) y la mezcla se*agita 

bajo arg6na temperstura amblente durante.15.75 horas. Despu6s de I hora 

adicional, mis acetona ?5 eq) se aflade.seguido 5 minutos mAs tarde por mds 

triacetoxiborohidruro, de. sodlo, y la mezela se agitg a temperatura ambiente . 

bajo, arg6n por 7.75 horas adiclonales. La mezcla despu6s se diluye con 

10 metanol y se purifics, por SCX eluyendo con metanol despu6s metanoVNH3 

ifica a iclonalmente por SPE (SI) eluyendo con (2M). So puh d 

dieforometano:metanol 50:1’ -+25: 1 10: 1 -->6. -*2:1. Se purifica 

adiclonalmente por Autopreparad6n didgida por masa segulda por SCX 

eluyendo con metanol despu6s metanoVHn3 (2M) para producir el producto 

.15 del titulo (E43). 

EJEMPL_O 44 

L-9.’cL*bufli-2:1116-fngt.11-3-piridinll)4!,Plperidinill-2,4.5,GL.748--

h2xahldroplrazgIL3A-dlWplOa (E") 

sj? 

2-tl-(6-metil-3-pifidinil)-4-ploeddinif]-4,6,7,8-
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tetrahidropirazolo.[3,4-d]azepiha-6(2H)-carboxilato de I., 1-dimetiletilo (se puede 

preparar como se describe en la descripci6n 50) (27 mg, 0.065 mmol) se agita 

en icido trifluorac6tico (0.5 ml)/diclorometano (I ml) durante 2 horas. La 

mezela despu6s se diluye con metanot y se pasa: a trav6s de un cartucho 

5 SCX. Una mezcla de producto en diclorometano (1.3 ml) se trata con 

-ciclobutanona (0.010 ml, 0.13 mmol) seguldo por tdacetoxiborohidruro de, 

sodio (28 mg, 0.13 mmol) (aproximadamente 5 minutos mis tarde). La mezcla 

resultante se agita despu6s bajo arg6n durante 17.25 horas. Despu6s de 1.25 

horas adiclonales, m6s. diclorometano (2.5 ml), ciclobutanona (0.030 ml) y 

10 despu6s triacetoxiborohidruro de sodio (28 mg) se aAade y la mezela se agita 

por 3.75 horas adiclonales y.despu6s,por unas 2.6 horas adicionales. 

Despuds de I hora adicional, m6s c7iclobutanona (0.030 ml) seguida por 

triacetoxiborobidruro de sodio (2 eq) se aflade y la mezcla resultante de deja a 

temperatura amblente bajo Ar por 16.75 horas. Despu6s se arlade 

-se purifica por 15 diclorometano (2 ml). Despu6s so aMade metanol y la mezcla 

SCX eluyendo con metanol y despu6s metanol/amonlaco (2M). Este material 

se purifica por Autopreparacift dirigida por masa pars proporcionar un 

producto que se purifica adicionalmente por SCX, eluyendo con metanol y 

despu6s metanoVNH3 2M en metanol pare producir el compuesto del titulo 

20 (E44). 
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EJEMPLO 46 

6-cfelobutil-2-fenil-2.4,6,6.7,8-hexahidropirazolor3,4-djazepina- (E45) 

A una suspensi6n de 2-fenil-2,4,5,6,7,8-hexahidropirazolo[3,4-

d]azepina (se puede preparar como se describe en la descripci6n 46) (39 mg, 

0.18 mmol) en diclorometano (4 ml) se afladen 3 gotas de cicido a66tico, 

10 ciclobutanona (28 pl, 0.36 mmol) y tdacetoxiborohidiuro de sodio (77 mg, 0.36 

mmol). La mezcla resultante se deja agitar a temperatura ambiente durante 1 

hora. La mezcla de reacci6n resultante se acidifica con cicido clorhidrico 2M y 

se aplica a un cartucho de intercambio 16nico pre-equilibrado (SCX), se lava 

con metanol y despu6s con amonlaco 2M en solucl6n de metanol. Las 

15 fracciones bitsicas despu6s se evaporan in vacuo, para producir el compuesto 

del titulo (E45). 

EM (ES+) We 268 [M+H]+. 

Como una mezcla 95:5 del compuesto del titulo y 7-ciclobutil-2-

fenil-2,4,5,6,7,8-hexahidropirazolo[3,4-d]azepina. 

20 
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gJEMPLg 46 

4-r(6-ciclobufil4,6.7.8!,tetrahid[oRlrazolor3z4-dlazeein-2(4H)u 

I 10motillb9nzonitrilo (E46j 

5 

IN 

6-ciclobutil-2,4,5,6,7,8-hexahidropirazolo [3,4-d]azepina (se 

1.0 puede preparar como se describe en la descdpci6n 31) (0.03, 0.16 mmol) en 

dimetilformamida (2 ml) se trata con hidruro de sodio (dispers!6n al 60% en 

aceite) (0.007 g, 0.172 mmol). Despu6s do 20 minutos 4-

(bromometil)benzonkrilo (0.037 g, 0.172) se aflade y la mezcla entonces se 

calienta a 70T durante 18 horas. La reacci6n entonces; se enfrIa a 

15 temperatura ambiente, se diluye con metanol y so aplica a un cartucho de 

intercambio i6nIco SCX y se lava con metanol y entonces, con soluci6n 2M de 

amonfaco en metanol. Las fracciones que contienen amonfaco entonces se 

combinan y reducen y el residuo crudo resultante se cromatograffa sobre gel 

de, silice fluyendo con una mezcla do 2:98 de amonfaco 2M en metanol y 

20 diclorometano para dar como resultado el compuesto del titulo (E46); 

EM (ES+): [M+H]+ a m/z 307. 1. 

Todas las publicaciones, incluyendo sin limitarse a patente y 

solicitudes de patente, citadas en esta especificaci6n so incorporan en la 

m 
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presente para referencia como sl cada publicaci6n individualfuera indicada de 

manera especifica e individual para ser incorporada para referencia aqui como 

.. si se expusiera completamente. 

5 Abreviaturas 

SCX intercamblo de cationes fuerte. 

Datos biol6g!cos 

Una preparaci6n de membrana que contiene receptores do 

10 histamina H3 se, pueden preparar de acuerdo con los siguientes 

procedimientos: 

(i) Goneraci6n de linea celular histaMing H3 

El gen de histamina H3 de humano que codifica el ADN (Huvar, 

16 A. et al. (1999) Mol. Pharmacol. 65(6), 1101-1107) so clona on un vector 

portador, pCDNA3.1 TOPO (InVitrogen) y su ADNc se alsia de este vector por 

medio de digesti6n de ADN pldsmido con las enzimas BamHI y Not-I y se 

Hgan en el vector de expresi6n inducible pGene (in Vitrogen) digerido con las 

mismas enAmas. El sisterna GeneSwitchTm (un sisterna donde la expresi6n 

.20 transg6nica se desconecta en ausencia de un inductor y se conecta en 

presencia de un inductor) se, realiza corno so describe en la Patente de US 

Nos: 5,3 64,791; 5,874,534; y 5,935,934. El ADN ligado se transforma en 

c6lulas bacterlanas hospederas competentes DH5aE. Coll y se colocan en 
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placas sobre agar Luria Broth (LB) que contiene Zeocinrm (un antibi6tico que 

permite la selecei6n de c6lulas que expresan el gen sh ble que est;A presente 

en pgene y pSwitch) a 50 gg ml". Colonias que contienen el pldsmido re-

ligado se identifican por andlisis de restricci6n. ADN para transfecci6n en 

5 c6lulas mam[feras se prepara de 250 ml de cultivos de la bacteria hospedera 

que contiene el pGeneH3 picismido y se alsla usando un equipo de 

preparaci6n de ADN (Qiagen Midi-Prep) como lo dictan las lineas gufa de los 

fabricantes (Qiagen). 

C61ulas CHO K1 previamente transfectadas con el pldsmido 

10 reguldor pSwitch (InVitrogen) se siembran en 2 x I Oe6 c6lulas por matraz T75 

en medio completo, que contiene medio Hams F12 (GIBCOBRL, Life 

Techonalogies) complementado con suero bovino fetal dializado 10% v/v, L-

glutamina, e higromic ina (100 ?tg/ml), 24 horas antes de usarse. ADN 

plAsmido se transfecta en c6lulas usando Lipofectamina plus de acuerdo a las 

15 gulas linea de los fabricantes (InVitrogen). 48 horas despu6s de la 

transfecc!6n las c6lulas se colocan en medio completo complementado con 

10 500 gg/ml de Zeocin7m. 

10-14 dias despu6s de la selecci6n se aflade 10 nM Mifepdstona 

(InVitrogen) al medio de cultivo para inducir la expresi6n del receptor. 18 

20 horas despu6s de la inducc!6n de c6lulas se retiran del matraz usando icido 

etilendiamina tetra-ac6tico (EDTA; 1:5000; InVitrogen), seguido de varias 

lavadas con soluci6n salina con pH regulado de fosfato pH 7.4 y se suspende 

nuevamente en medio esencial minimo que contiene medio de clasificaci6n 
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(MEM), sin fenol rojo, y se, complementa con sales Earles y Foetal Clone 113% 

(Hyclone). 

Aproximadamente 1 x 1Oe7 c6lulas, se examinan para expresi6n 

del receptor mediante tinci6n con un anticuerpo policlonal de conejo, 4a, 

5 surgen contra. el domino N-terminal del receptor de,histamina H3, se incuban 

en hielo por 60 minutos, seguido por dos lavados en medio de clasificaci6n. El 

anticuerpo unido al receptor se detecta mediante incubaci6n de las c6lulas por 

60 minutos en hielo con un anticuerpo de anti-conejo cabra, se conjugan con 

marcador fluorescente Alexa 488 (Molecular Probes). Despu6s de dos lavados 

10 adicionales con medio de clasificaci6n, las c6lulas se filtran a trav6s de 

FilconTm 50 gm (BD Biosciences) y despuds se analizan en un cit6metro de 

flujo FACS Vantage SE equipado con una unidad de deposici6n celular 

automitica. Las c6lulas control son c6lulas no inducidas tratadas de una 

manera similar. Las c6lulas teflidas de manera positiva se clasifican como 

15 c6lulas individuales en placas de 96 pozos, que contienen medio completo 

que contiene 500 gg/ml de ZeocinTm y se dejan expandir antes de re-andlisis 

para expresi6n de receptor via estudios de un!6n-anticuerpo y ligando. Un 

clon, 3H3, se selecciona para la preparaci6n de membrana. 

20 (ii) Preparaci6n de membrana de c6lulas cultivadas 

Todas las etapas del protocolo se realizan a 40C y con reactivos 

pre-enfriados. La pella celular se re-suspende en 10 volOmenes de regulador 

de pH de homogenizaci6n (50 mM de 6cido N-2-hidroxietilpiperazina-N-2-
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atanosulf6nico (HEPES), 1mM dcido etilendiamina tetra-ac6tico (EDTA), pH 

7.4 con KOH), complementado con leupeptina 10e-4M (acetil-leucil-leucil-

arginal; Sigma L2884), 25 ?Lg/ml de bacitracina (Sigma B0125), 1mM de 

fluoruro de fenilmetilsulfonilo (PEMF) y 2 x 10e-6M de pepstatina A (Sigma). 

5 Las c6lulas entonces se homogenizan por estallidos 2 x 15 segundos en una 

mezcladora Wariing de viddo de 1 litro, seguido pbr centrifugaci6n a 500 g 

durante 20 minutos. El sobrenadante entonces se gira a 48,000 g durante 30 

minutos. La pella se suspende nuevamente en regulador de pH de 

homogenizaci6n (4 x el volumen de la pella celular original), complementado 

10 con leupeptina I0e-4M (acetil-leucil-leucil-arginal; Sigma L2884), 25 lag/ml de 

bacitracina (Sigma B0125), ya sea por giro hasta obtener torbellino durante 5 

segundos, seguido por homogenizaci6n en un homogenizador Dounce (10-16 

golpes) o mediante aplicaci6n de presi6n a trav6s de un jeringa. de 10 o 20 ml 

contra el fondo del tubo, entonces a trav6s de una aguja de 0.6 mm usando 

15 una jeringa de 20 o 50 ml. En este punto la preparaci6n se agrega en 

alicuotas en tubos de polipropileno y se almacena a -800C. 

(iii) Generaci6n de linea celular de histamina HI 

El receptor humano H1 se clona usando procedimientos 

20 conocidos descritos en la literatura [Blochem. Biophys. Res. Com6n. 1994, 

201(2),894]. C61ulas de ovario de Mmster chino que expresan de manera 

estable el receptor humano H1 se generan de acuerdo a procedimientos 

conocidos descritos en la literatura [Br. J. Pharmacol. 1996, 117(6), 1071 ]. 



Compuestos, de la invenci6n se pueden. analizar pare actividad 

biol6gica in vitro de acuerdo con los siguientes ensayos: 

(1) Ens_ayo de antago_nista funcional histamine H3 

Para cada compuesto que es analizado, en una place de 384 

pozos blanca Wide, se aflade: 

(a) 0.5.gl de compuesto de prueba diluido a la concentrac.i6n 

requerlda en DEMO (o 0.5 gl DEMO como un control); 

(b) 30 gl de mezcla peria/membrana/GDP preparada al mezclar 

10. perlas (SPA) de ensayo de proximid.ad de centelleo Wheat Germ Agglutinin 

Poll estireno LeadSeekerQD (WGA PS LS) con membrana (prepared de 

acuerdo con la metodologta descrita anterlormente) y guanosina.5’ difosfato 

(GDP) (Sigma) en regulador do pH do ensayo (20 mM Acido N-2-

hidro-xietilpiperazina-N’!-2.?etanosulf6n!co (HEPES.) + 10 MM MgC12, pH de 7.4 

.16 NaOH) pare proporcionar un volumen final de 90 IAI que contiene 5gg de 

proteina y 0.26 mg de perla por pozo y una concentracift final 10 pM de GDP 

e incubaci6n a temperatura ambiente por 60 minutos en un rodillo; 

(c) 15 ?tl 0.38 nM [’sS]-GTPyS (Amersham; concentraci6n’ de 

radloactivi-dad 37 MBq/ml;.actividad especifica 1160 Ci/mmol), histamine 

20 (a una concentraci6n que resulta en la concentraci6n de ensayo final de 

histamine qu6 es de ECeo). 

Despu6s de 2-6 horas, la place se cuenta en un contador 

Viewlux usando un filtro 613/55 por 5 min/placa. Antes de la lecture do la 
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placa, esto se centrifuga por.5 minutos a 1500 rpm. Los datos se analizan 

usando una ecuaci6n logistica de 4 pardmetros. La actividad basal usada 

como minimo, es decir, no se aflade histarnina, al pozo. 

.5 ill) Ensayo de antagonista funcional de histamina HI 

La linea ae-lular de histamina HI se siembran en placas de 

cultivo de tejido de 384 pozos con.fondo claro y de pared obscura no 

recubierta en medio esencial minimo alfa (Gibco/InVitrogen, No. cat 22561-

021) complementado con suero de cabra fetal dializado 10% 

10 (Gibco/InVitrogen, No. cat 25030-024) y se mantiene durante la noche en CO2 

al 5% a 370C. 

Medio en exceso se remueve de cada’pozo para dejar 10 Id. 30 

Rl de carga de colorante (260 gM Negro Brillante, 2 pM Fluo-4 diluido en 

regulador de pH Tyrodes + probenecid (145 mM NaCl, 2.5 rnM KCI, 10 MM 

:16 HEPES, 10 mM D7.9lucosa, 1.2 rnM MgC12,1.5 MM C8C12 2.5 rnM probenecid, 

pH ajustado a 7.4 con NaOH. 1.0 M)) se aAade a ?ada pozo y las placas se 

i,ncuban por 60 minutos en CO2 al 6% a 37T. 

10 gi do compuesto, de prueba, diluido a la concentrac16n 

requerida en regulador de pH de Tyrodes + probenecid (o 10 gl de regulador 

20 de pH do Tyrodes; + probenecid corno un control) se aflade a cada pozo y la 

placia se incuba por 30 minutos a 370C, CO2 al 5%.. Las placas entonoes se 

colocan on FLIPFem (Molecular Devices, RU) para monitorear la fluorescencia 

celular Oex 488 nm, XEm 540 nm) de la manera descrita en Sullivan et al. 
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(in: Lambert DG (ed.), protocolos de sefializacl6n. do calclo, New Jersey: 

Human Press, 1999, 125-136) antes y despu6s de la adicl6n de. 10., gi 

histamina a Una concentrac16n, quo resulta en la concentracift, de ensayo final 

de histamina, que es de EC8b. 

5 El antagonismo funcional se indica por una supresi6n de 

histamina. inducida por incremento en fluorescencia, como se mide por el 

sistema FLIPRTm (Molecular Devices). Por medio de curvas de concentrac!6n-

efecto, afinidades funcionales se determinan usando andlisis matemdtico 

farmacol6gico, estAndar. 

10 

ResulLados 

L -sales clorhidrdto de los compuestos de los ejemplos E1 -E34 as 

y E336-E46 se analizan en el onsayo de antagonismo funcional de histamina 

-H3.. Los resultados se expresan como valores pKi (fpK,) funcionales. Un pK. 

funcional es el logaritmo n.egativo de la constants de dIsoclacl6n de equilibrio 

antaigonista como se determina en el ensayo antagonista funcional H3 usando 

membrana preparada de c6lulas cultivadas H3. Los resultados proporcionados 

son promedlos, de Un nOmero de experimentos. Todas las sales clorhidrato 

analizadas exhiben antagonismo> 6.5 fpKj, mis particulatrmente las sales 

20 clorh1drato de los. ejemplos E9-EIO, E12-El.5, E18, E20, E24-E25, E27, E30-

g’ ismo > 9.0 fPK. M6s E31, E36-E37, E39, E42 y E44, exhiben anta on 

J. 
particularmente, ]as sales clorhidrato de los ejemplos E13, E18 y E36-E37 

exhlben antagonismo > 9.5 fpKj. 
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NOVEPA�D DIE LA INKENCION 

.REIVINDICACIONgS 

5 1.- Un compuesto de f6rmula (1) o una sal farmac6uticamente 

aceptable del mismo: 

10 

en donde R’ representa -alquilo de C1_6, -cicloalquilo de C3-7, o cicloalquilo do 

CH2-C3.7, en donde dichos grupos Gicloalquilo pueden estar opcionalmente 

sustituldos por alquilo de C1.3; X representa un enlace o -CH2-, R 2 representa 

arilo,. -arll-arilo, -adi-heteroadio, -aril-heterociclilo; -heteroarilo, -hateroadl-arilo, 

15 -heteroaril-heteroadlo, -hateroaril-heterociclilo, -heterociclil-adlo, -heterociclil-

heteroarito o heterociclil-heterociclilo; en donde dichos grupos arilo, heteroarilo 

y heterociclilo de R?- pueden estar opcionalmente sustituidos por uno o mds 

sustituyentes que pueden ser los mismos o diferentes, y que se seloccionan 

del grupo que consta,de hal6geno, hidroxi, clano, nitro, =O, alquilo de CI-6, 

20 haloalquilo de C1.6, -0-haloalquilo do CI-s, -0-alquilo do C1.6, -alquilo C1.6-0-

alquilo C1.6, -0O2R4, -COW, alquilo ClrCOW, -SW, -SO4W, -OS02w, 

alquilo Cj.;s-S02R4, -alqullo Ci?a-NR 4SO2R5, alquilo C, 
. 
_6-S02NWR-q, -NR4Rr, 

alqui,lo Cie-NWW, -eicloalquilo C3-rNWR, CONWR5, NWCOR’, -alquilo C1. 
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r,-NR4COFZ5, -alquilo Cl-,,-CONR4Rr, -NR4S02R’, -OCONWR5, -NR4CO2Rr, - 

NR6CONR4R5 0 -S02NR4Rr’ (en donde W, R5 y R’ representan 

independientemente hidr6geno, alquilo de CI -s, o’en donde -NWR,9 puede. 

representar un grupo heterociclilo que contiene nitr6geno), y en donde W, R5 

5 y R6 se pueden sustituir opcionalmente con uno o mAs sustituyentes que 

pueden ser los mismos o diferentes, y los cuales se seleccionan del grupo que 

consta de hal6geno, hidroxi, ciano, amino, nitro y =0; o sus solvatos. 

2.- El compuesto de conformidad con [a reivindicaci6n 1, 

caracterizado aderrids porque X representa un enlace. 

10 3.- El compuesto de conformidad con la reivindicaci6n 1 6 2, 

caracterizado adem6s porque R2 representa -arilb, -ad]-heterociclilo, -aril-

heteroarilo, -heteroaril-heterociclilo, y -heterociclil-heteroarilo. 

4.- El compuesto de conformidad con la reivindicaci6n 3, 

caracterizado ademds porque R2 representa -a(il-heterociclilo, o -heteroaril-

1.5 heterociclilo. 
I 

5.- El compuesto de conformidad con cualquier reivindicaci6n 

0-111, 
anterior, caracterizado aderrids porque los sustituyentes en los grupos arilo, 

heteroarilo o heterociclilo de F12 se seleccionan de hal6geno, hidroxi, ciano, 

nitro, =0, alquilo de C1.6, haloalquilo de C1.6, -0-halbalquilo de C1.6, -0-alquilo 

20 de Ci-,,, SO4R4, -CONR4R5, -NR4COR5, -NR4S02R6,. o -SOp.NR 4 R5. 

6.- El compuesto de conformidad con cualquier reivindicaci6n 

anterior, caracterizado ademds porque R4, W y R6 se seleccionan 

independientemente de hidr6geno y alquilode C1-3. 
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7 El de la reivindicadi6n 1, - compuesto conformidad con 

caracterizado adernAs porque. es un compuesto de f6rmula EI-E46 o una sal 

ftrmac6uticamente del mismo. 

8.- Una composicift farmac6utea que, comprende el compuesto 

5 de f6rrnula (1) de conformidad con cualquiera de Icis reivindicaciones 1 a 7 o 

Una sal formacduticamente aceptable del mismo y un portador o exciplente 

farmac6uticamente aceptable. 

El compuesto de conformidad con cualquiera de las 

reivindicaciones I -a.7, para usarse en terapia. 

10.- El, compuesto de conformidad. con cualquiera de las 

reivindicaciones 1. a 7, para usarse. on el tratarniento de enfermedades 

neurol6gicas. 

1. de nformidad con cualquiera de 1 El uso de un compuosto co 

[as reivindicaciones I a 7 on la elaboraci6n de un medicamento para el. 

15 tratamiento’de enfeffnedades nourol6gicas. 

12.- Un m6todo para el tratamlento de enfermedades 

neurol6glcas que comprende [a administracOn a un hospedero en necesidad 

del mismade una cantidad efectiva de. un compuesto de f6rmula (1) de 

conformidad con cualquiera de las reivindicationes I a 7 o una sal 

20 farmac6uticamente aceptable del mismo. 

.13.- Una composici6n farmac6ubca para usarse on el tratamiento 

de enformedodes neurol6g!cas.que comprende el compuesto do f6rTnula (1) do 

conformidad con cua4ulera de las reivindicaciones I a 7 o una sal 
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farmac6uticamente aceptable del mismo y un po’rtador farmac6uticamente 

aceptable. 

14.- Un procedimiento para la preparaci6n del compuesto de 

f6rmula (1) de conformidad con la reivindicaci6n 1 o una sal 

5 farmackticamente aceptable del mismo, cuyo procedimiento comprende: (a) 

la reacci6n de un compuesto de f6rmula (11) 

10 (11) 
en donde X y R 2 son corno se defini6 en la reivindicaci6n 1, con un compuesto 

de f6rmula R"= 0, en donde R" es alquilo de C1.6, cicloalquilo de C3-7 o 

cicloalquilo de -CH2-C3-7, en donde los grupos cicloalquilo pueden estar 

opcionalmente sustituidos por alquilo de CI-3; o (b) la reacci6n de un 

15 compuesto de f6rmula (11) 

(11) 
20 en donde X y R2 son corno se defini6 en la reivindicaci6n 1, con un compuesto 

de f6rmula R’-L2, en donde R1 es corno se defini6 en la reivindicaci6n 1 y en 

donde L’ es un grupo saliente adecuado tal corno hal6geno; o (c) la reacci6n 

de un compuesto de f6rmula (VI) 
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/ N 

H-Nc:(D,--Ri 

(VI) 
5 en donde R1 es corno se defini6 en la reivindicaci6n 1, con un compuesto de 

f6rmula R2-X-B(OH)2 en donde R2 es adlo, adl-arilo, aril-heteroarilo, aril-

heterociclilo, heteroarilo, heteroaril-adlo, heteroadl-heteroadlo o heteroaril-

heterociclilo y X es un enlace; o (d) la reacci6n de un compuesto de f6rmula 

NO 

10 

H----N 

NO 

en donde R1 es corno se defini6 en la reivindicaci6n 1, con un compuesto de 

15 f6rmula R2-X-L1 en donde R2 es corno se defini6 en la reivindicaci6n 1, en 

donde X es un enlace, y en donde L’ es un grupo saliente adecuado tal corno, 

Wpor ejernplo hal6geno; o (e) la reacci6n de un comppesto de f6rmula (VI) 

en donde R1 es corno se defini6 en la reivindicaci6n 1, con un compuesto de 

f6nnula R 2 -X-L’ en donde. R 2 es corno se defjn16 en ]a reivindicaci6n 1, en 



C?K 
160 

RESUMEN DE LA INVENCION 

La presente invenci6n se refiere a derivados de pirazol 

novedosos de f6rmula 1 

5 
aN 

Xw-N N-R 

R 
2/ 

que tienen actividad farm.acol6gica como antagonistas de H3 a procedimlentos 

10 para su preparaci6n, a composiciones que los contienen y a su uso en el 

tratamiento de trastornos neurol6gicos y psiquidtricos. 

15 

JQ 

40 P07-2277F 
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This International search report consists of a total of sheets. 

MR It Is also accompanied by a copy of each prior art document cited In this report. 

1. Basis of the report 
a. With regard to the language, the International search was carried out on the basis of. 

the International application In the language In which it was Ned 

a translation of the International application Into which Is the language 
of a translation furnished for ft purposes of International search (Rules 12.3(a) and 23. 1 (b)) 

b. With regard to any nudeatide and/or amino acid sequence disclosed In the International application. see Box No. 1. 

2. Certain claims were found unsearchable (See Box No. 11) 

3. Un4 of invention Is laoldng (see Box No 111) 

4. With regard to the title, 

the text Is approved as submitted by the applicant 

the text has been established by this Authority to read as follows; 

PYRAZOLO[3,4�DIAZEPXNE DERIVATIVES AS HISTAMINE H3 ANTAGONISTS 

S. With regard to the abstrack 

the text Is approved as submitted by the applicant 

the text has been established, according to Rule 38.2(b), by this Authority as It appears In Box No. IV. The applicant 
may, within one month from the date of mailing of this International search report, submit comments to this Authority 

6. Nth regard to the drawings, 

a. the figure of the drawings to be published with the abstract Is Figure No. 

as suggested by the applicant 

as selected by this Authority, because the applicant falled to suggest a figure 

as selected by this Authority, because this figure better characterizes the Invention 

b. none of the figures Is to be published with the abstract 
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A. CLASSIRCATION OF.SUBJECT mATTER 
INV. C07D487/04 A61K31/55 A61P25/28 

According to IntemallonalPaterdGlassilication (IPC)orto both national clessifleallon and IPC 

S. FIELDSSEARCHED 
Minimum documentation searched (classification system followed by eJassificalion symbols) 

C07D A61K A61P 

Dmmentallon searched other than minimum documentation to the extent that such documents are Included In the fields searchad 

Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal, WPI Data, PAJ, BEILSTEIN Data CHEM ABS Data 

C. DMUMENTS CONSIDERED TO BE RELEVANT 

Category- citation of document, with Indication, where appropriate, of the relevant passages Relevant to claim No, 

1A WO 00/13508 A USHIHARA SANGYO KAISHA, 1-6 
LTD; TSUKAMOTO, MASAMITSU; GUPTO, SANDEEP; 
WU,) 16 March 2000 (2000-03-16) 
cited In the application 
claims 1-3 
page 1, lines 1-5 

A WO 03/104235 A (NOVO NORDISK A/S) 1-14 
18 December 2003 (2003-12-18) 
page 1, lines 1-9 
page 2, lines 9-14 
claims 1-18,30-33 

A WO 2004/018432 A (ELI LILLY AND COMPANY; 1-14 
GADSKI, ROBERT, ALAN; HIPSKIND, PHILIP, 
ARTHUR;) 4 March 2004 (2004-03-04) 
page 1, lines 4-6,13-19 
claims 1-11,14,15 

Further documents am listed In the continuation of Box See patent family annex. 

Special categories of cited documents 
-11- later document published after the International fift date 

or priority date and not in confild: with the application but ’A’ document defining the general state of the art which Is not died to understand the principle or theory underlying the 
considered to be of particular relevance Invention 

IEI earlier document but published on or after the international 
IXI document of particular relevance; the claimed Invention Ming data cannot be considered novel or cannot be considered to 

ILI document which may throw doubts on priority dalm(s) or Involve an Inventive stop when the document Is taken alone 
which Is cited to establish the publication date of another Y. d=,m:l of pga=relovanoa; the claimed Invention citation or other special reason (as specified) be co 

to Involve an Inventive step when the 
*(T document referring to an oral disclosure, use, exhibition or document Is combined with one or more other such docu-

other means mants, such combination being obvious to a person skilled 
IM document published prior to ft International filing date 

. 
but In the art. 

. later than the priority date claimed W document member of the same patent tandly 

Date of the actual completion of the International search Dale of mdIng of the International search report 

1.September 2006 26/09/2006 

Name, and mailing address of the LSN Authorized officer 
European Patent Office, P.B. 5818 Palentlaan 2 
NI- - 2280 HV RQsw1jk 

Tel. (+31-70) M-2W, Tx. 31651 epo nI, Marzi, E Far (+31-70) W-3016 

R. P51 
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INTERNATIONAL SEARCH REPORT 

11BOX 11 Observations where certain clahns were found unsearchable (Continuation of IteM 2 of first sh4W) 

This International Search Report has not beer! established In respect of-certain claims under Article 17(g)(9) for the following reasons: 

i claims No$.* 
bemuse they relate to subject matter not required to be searched by this Auftft. namely: 

Although..claim 12 is directed to a method of treatment of the human/animal 
body the search has been carried out and based on the alleged effects of the 
comp;und/composition. 

.2. E] Claims Nos.: 
bemuse they relate to parts of the International Application that do not comply with the presCribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

3. Claims Nos.: 
because they we dependent claims and am not drafted In accordance with the second and third sentences of Rule 6.4(a). 

Box III Observations where unity of Invention Is lacking (Continuation of Item 3 of first sheso 

This International Searching Authority found multiple Inventions In this International application, as follows: 

1. As all required additional search fees were timely paid by the applicant, this International Search Report covers ail 
searchable claims. 

2.. As ail searchable claims could be searched without effort JusillyIng an additional fee, this Authority did not Invite payment 
of any additional fee. 

3. As only someof the required additional search fees were timely paid by the applicant this International Search -Report 
covers only those claims for which fees were paid, specifically claims Nos.. 

40 E] No required additional search fess were timely paid by the applicant Consequently, this international Search Report Is 
restricted to the Invention first mentioned In the claims; it Is covered by claims Nos.: 

Rome* on Protest E] The additional Search fees were accompanied by the applicant’s protest 

No protest accompanied the payment of additional search fees. 



Inforn"On on paterd family members 
t 111"MINSLIU110 UPPIMU&MI FVU I 

PCT/EP2006/006613 
11?? 

Patent document Publication Patent family Publication 
cited In search report I date I member(s) I date �1 1 4,k< 

WO 0013508 A 16-03-2000 AU 6018799 A 27-03-2000 
BR 9913503 A 29-01-2002 
CN 1325267 A 05-12-2001 
EP 1111993 Al 04-07-2001 
ID 28692 A 28-06-2001 
JP 2002524399 T 06-08-2002 
us 6573218 B1 03-06-2003 

------------------ � - ---------- 
WO 03104235 A 18-12-2003 AU 2003229535 

-------- 
Al 

--------
22-12-2003 

EP 1513842 Al 16-03-2005 
JP 2005529942 T 06-10-2005 

-------------------------------- 
WO 2004018432 A 04-03-2004 AU 

---------- 
2003256793 Al 

--------- --
11-03-2004 

EP 1539704 Al 15-06-2005 
JP 

-- --------------- � � ------ 
2006500376 

--- 
T 
� --------------- 

05-01-2006 
--



P_j 

L r -1 

rm i cliv i %ovvrr_nm i ivtv ii nrm i v 

From the 
INTERNATIONAL SEARCHING AUTHORITY 

To: 
ell hla_% All-PCT /V 

WRITTEN OPINION OF THE 
see form PCTASA220 INTERNATIONAL SEARCHING AUTHORITY 

(PCT Rule 43bis.1) 

Date of mailing 
(daylmonthlyearl see form PCTASA#210 (second sheel) 

Applicants or agetifs file reference FOR FURTHER ACTION 
see form PCTASAt220 See paragraph 2 below 

Intemational application No. International filing date (dqy1m*nth*ear) Priority date lldayhnont4ear) 
PCT/EP20061006613 04.07.2006 06.07.2005 

International Patent Classification (IPC) or both national classification and IPC 
INV. C07D487/04 A61 K31/55 A61 P25128 

Applicant 
GLAXO GROUP LIMITED 

1 This opinion contains indications relating lo the following items: 

0 Box No. I Basis of the opinion 

11 Box No. 11 Priority 

N Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

11 Box No. IV Lack of unity of invention 
Box No. V Reasoned statement under Rule 43bis.1 (a)(i) with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

Box No. VI Certain documents cited 
Box No. VII Certain defects in the international application 

Box No. VII I Certain observations on the international application 

2. FURTHER ACTION 

It a demand for international preliminary examination is made, this opinion will usually be considered to be a 
written opinion of the International Preliminary Examining Authority ("I PEA") except that this does not apply where 
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the 
International Bureau under Rule 66.1 b1s(b) that written opinions of this International Searching Authority 
Will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to 
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months 
from the date of mailing of Form PCTASAt220 or before the expiration of 22 months from the priority date, 
whichever expires later. 

For further options, see Form PCTASA220. 

3. For further details, see notes to Form PCTASA/220. 

Name and mailing address of the ISA: Date of completion of Authorized Officer 

European Patent Office 
AD-80298 

this opinion 

we form Marzi, Elena 00 Munich PCTASA210 l Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 

’Q ft 
Telephone No. +49 89 2399-2199 





WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

International application No. X? 
PCT/EP2006/006613 

Box No. III Non-establishment of opinion with regard to novelty, inventive stop and Industrial 
applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non 
obvious), or to be industrially applicable have not been examined in respect of 

13 the entire international application 

M cJaIms Nos. 12 (with respect to industrial applicability) 

because: 

0 the said international application, or the said claims Nos. 12 relate to the following subject matter which 
does not require an international search (specily): 

see separate sheet 

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

11 the claims, or said claims Nos. are so Inadequately supported by the description that no meaningful opinion 
could be formed (specify): 

M no international search report has been established for the whole application or for said claims Nos. - 

LJ a meaningful opinion could not be formed without the sequence listing; the applicant did not, within the 
prescribed time limit: 

0 furnish a sequence listing on paper complying with the standard provided for in Annex C of the 
Administrative Instructions, and such listing was not available to the International Searching 
Authority in a form and manner acceptable to it. 

El furnish a sequence listing in electronic form complying With the standard provided for in Annex C 
of the Administrative Instructions, and such listing was not available to the International Searching 
Authority in a form and manner acceptable to it. 

0 pay t he required late furnishing fee for the furnishing of a sequence listing in response to an 
invitation under Rules 13ter.l(a) or (b). 

L1 a meaningful opinion could not be formed without the tables related to the sequence listings; the applicant 
did not, within the prescribed time limit, furnish such tables in electronic form complying with the technical 
requirements provided for in Annex C-bis of the Administrative Instructions, and such tables were not 
available to the International Searching Authority in a form and manner acceptable to it. 

Ll the tables related to the nucleotide and/or amino acid sequence listing, if in electronic form only, do not 
comply with the technical requirements provided for in Annex C-bis of the Administrative Instructions. 

0 See Supplemental Box for further details 
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INTERNATIONAL SEARCHING AUTHORITY 

International application No,$ 
PCT/EP2006)006613 

Box No. V Reasoned statement under Rule 43bis.l( 
. 
a)(i) wl 

. 
th reg 

. 
ard to nove 

. 
I 

. 
ty, inventive step er 

Industrial applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-14 
No: Claims 

Inventive step (IS) Yes: Claims 1-14 
No: Claims 

Industrial applicabiI4 (IA) Yes: Claims 1-11,13-14 
No: Claims 

2. Citations and explanations 

see separate sheet 
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International application Nolf) 

NA) 

PCT/EP2006/006613 

Re Item ILI 
Non-establishment ot opinion with regard to novelty, Inventive step and Industrial 

applicability 

Claim 12 relates 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 this claim (Article 

34(4)(a)?I) PCT). 

Re- Item V 

Reasoned statement with regard to novelty, inventive step or industrial 

applicability; citations and explanations supporting such statement 

1. Reference is made to the following documents: 
Di: WO 00/13508,16 March 2000 cited in the application 

D2: WO 03/104235,18 December 2003 

D3: WO 2004/018432,4 March 2004 

2. Novelty 

D1 discloses fused benzene derivatives useful as herbicides. There is overlap between 
present general formula (1) and formulae (1 a) and (1 b) of D1 when in the latter, Q is 

()161 R12 is hydrogen, G’is NR15, R1r, is C1-6alkyl, m is one and n is two. However since 
no specific examples of D1 fall within the overlapping area, present formula (1) can be 
considered as a novel selection over the prior art D1. 

D2 describes decahydropyrazine[1,2-alazepines which are useful for the treatment of 

diseases and disorders related to the histamine H3 receptor. Compounds 
encompassed by general formula (1) of D2 and present compounds of formula (1) differ 
both in the size of one of the heterocycles (pyrazino of D2 vs pyrazole of the present 

application) and in the way the two heterocycles are linked. 

D3 discloses benzazepines which are H3 receptor antagonists. The compounds of 
formula (1) of 03 and present compounds differ mainly in the cycle which is fused to the 

azepine ring which is a benzene in the case of D3 and a pyrazine in the case of the 
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WRITTEN OPINION OF THE hernational application No. 
INTERNATIONAL SEARCHING 
AUTHORITY (SEPARATE SHEET) PCT/EP2006/006613 

present application. )0 
Therefore the subject matter of present claims 1-14 is novel (Art. 33(2) PCT). 

3. Inventive step 

D2 and D3 are considered to be the closest state of the art and disclose azepine 
derivatives (see formula (1), claim I of D2 and formula (1) of claim 1 of D3) which are 
histamine H3 receptor antagonists (see page 2, lines 9-14 of D2 and page 1, lines 4-6 
of D3). 

The objective problem underlying the present application is seen in the provision of 
further azepine derivatives which are H3 antagonists. 

The solution proposed by the applicant is the provision of compounds of formula,(l) 
which solve the problem defined above (see description, page 72, lines 24-38). 

This solution is considered to involve an inventive step, because there was no hint in 
the prior art that the replacement of the pyridazine ring of D2 or the benzene ring of D3 
with the pyrazole ring of the present application would have led to compounds which 
maintain the desired biological activity. 

is 

4. Industrial Applicability 

For the assessment of the present claim 12 on the question whether it is 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 example, 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. 
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REPUBLICA DE COLOMBIA 

SUPERINTENDENCIA DE INDUSTRXA Y COMERC10 

Bogota, 
2020 

Doctor(a) 
OLARTE GARCIA CARLOS RRINALDO 
Apoderado(a) y/o Representante de 
GLAXO GROUP LIMITED 

REFERENCIA Radicaci6n No. 7 137413 
Solicitud internacional PCT/EP2006//006613 
Fecha inicio fase nacional 06/02/2008 
TrAmite 11 
Evento 378 
Actuaci6n 430 
Oficio No. VP 2329, 

Como resultad6 del examen de forma, realizado con fundamento en el articulo 38 de 
la Decisi6n 486 de la Comisi6n de la Comunidad Andina, articulo 27 del Tratado de 
Cooperacift en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular 
rinica de la Superintendencia de Industria y Comercio, se le comunica que: 

1. La solicitud no contiene la copia del documento en que consta la cesi6n del 
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k) 
Decisi6n 486. 

En cumplimiento de lo dispuesto por el articulo 39 de la Decisi6n 486, se le 

requiere para que dentro del t6rmino de dos meses siquientes a la fecha de 

notificaci6n del presente oficio, complete los requisitos anteriormente enunciados. 

En caso de no dar cumplimiento al presente requerimiento, la solicitud se 

considerar& abandonada y perderg su prelaci6n. 

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal 
e), del capitulo quinto del,?t?ilo primero de la Circular Unica No.10 de 2001. 

ALIX CARMENZA qiflf)RD?S DE VERGEL 
Jefe de la divisi6n de Nuevas Creaciones 

El antezior requerimiento fue notificado por fijaci6n en lista de 
fecha 
adpall 


